LAM NATE AND USE THEREOF TECHNI CAL FI ELD The present invention relates to a
| am nate suitable for 5 etching, by wet process, of a plurality of resin

| ayers constituting an insulating layer in a |anm nate having a | ayer
construction of first inorganic material |ayer (mainly netal |ayer)
/insulating | ayer/second inorganic material |layer (mainly netal layer) or a
| ayer construction of inorganic material layer 10 (nainly netal |ayer)
/insulating layer, an insulatingifyprane: akrebgekeeni c circuit conponent,
particularly a suspension for hard disk drives, produced by etching of the
| am nate by the wet process. 15 BACKGROUND ART In recent years, rapid

devel opnent of sem conduct or tecmoﬂtﬁ@%ﬂ@hlﬁﬁiﬂﬁ) rapi d progress of a

reduction in size of sem conductor packages, e "adoption of rru_ltibgi n, the
adoption of fine piThh, prasunt Zaveonioh wtledtasoioca comporin $uatdit hefd ke.
20 That is. th 1 conductor, fi _has ered. -calked. age i gh
density paékag?%@?ﬂ%eggﬁdi‘h%t pP.%!ﬁ[g‘éa“w ‘r%ﬁ]gdb alrugig,ﬁ% hi ékh%se%%sol%eﬁo a
change from sioghst Siweiw ramdnsoldoibyelagedeimia ilrgriarde havaddi &i bryex he

adoption of a nultilayer st ture .and a_thickn e pon

Far hzono, » Dorcat o ln S (Edie s R 1 PO R ot SEETLES TraLIR) Sy
Patt ern formatlayempthadsl arsied 1 aydidves doamipi nongaficmehernslilng andrneiniguit s
i nclude. a netho i_ch_conprises the_steps. .of ¢hing_a.netal l.aye

provi ded on a Tg‘ﬁﬁ% W@rﬁa‘gﬁpﬁgf??ﬁﬁgpS%Egﬁgf?ﬁccﬁt 89%%61%{;%?8%@“5% fayer

| ayer /i nsubat i fvge 1eye meretlal ayay s inamltdt i3 lageaci e c.rsol luttiiony fddoh @8t a

ferric chloridéa s(%ltution,. m Wirin [ovi
| ayer-to-1|ayer Te

to.for s, and..in order t d _
iRy ERER I BSTERY - cher HeuPat The' BABERYRRA Ty
state to dry éahingsk Suthesas pplasmadetclitoliog ¢asdre dbmhnage lor thetwet
etching, for ez%(g,@lse, wi th hydrazine to renove the insulating |layer to form
35 a desired s%ap‘é E(J'apanese Pat ent - Lai d Open No. 164084/199994), and
connecting the wirings to each other, for exanple, through plating or

el ectrically conductive paste; and aﬂm&&ﬂgﬁfedi ngs of

In recent years, rapild development of semiconductor
technology has led tc rapid progress of & reducticn in size of
semicenductoy packages, the adoption of multipin, the adcpiion
of fine pitch, minimization of electronic components and the like.

20 That is, the semiconductor field has entered the so-called “zge
6f high density packaging.” Regarding printed wiring hoards,
this has also led to a change from single side wiring to double
side wiring and, in additicn, the adoption of a multilaver
structure and a thickness reduction (Iwata and Harazono, “Denshi

25 Zalxyo (Electronic Material),” 35 (10), 53 (1886)).

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 laver
construction of metal layer/insulating layer/metal laver, with

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

35 a desired shape (Jepanese Patent-Laid Open No. 164084/19%4), and
connecting thewirings to each cther, for example, through plating

or electrically conductive paste; and a method (Proceedings of



the 7th Synposium of Japan Institute of Electronics Packaging, 1999) which
conprises the steps of providing an insulating layer in a desired form
using a photosensitive polyimde (Japanese _ Patent Laid-Qpen No.

162441/ 1992) or the like and then plating % gaps to formwiring. A tendency
toward downsi zing of electric products in recent years has led to a
reduction in thickness of each layer constituting netal |ayer/polyneric

i nsul ati ng | ayene and syivgse iuhayérmreacinar etite manE lcasesnisedréniiaging,

t hi ckness of re.10 than 100 n. Wen wring .has been forned of such
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di fference in poe&f&aes endd ofortmhaldialy expadsbeenbet weenpd eimedal (Jipyresseand
the polymeric insulating |ayer. Wien the thernal properties of. the .

i nsul ati ng | aydRteMd Lasi-ORENcBRAd Ut U/dydr  aPe Kiownkd FEW&PBAget & 198
this substeEgat Q%\?ﬁéntcbef(ﬁ%l giiqutn?ql according to the follow ng equation
(Myaaki and i, NITTO TECHNIrCAL REPORT, 35 (3), 1 (1997)). a =, 3~FE
AaAT  2h(E, " +14E, E, ' #EepdepfB remirgeiqmns gp gl Use bECE hEC REPEPCLELD Ts@ETus
of the insul atysg-d ayge, AKX tdi &f eFENGS idh COEf kinGicklesel &heearl expansion
between the rmetal and the insulating |ayer, AT. tenperature difference, and
25 h: layer tH@Kesatinametag lemmitpolXeesi i MF4 et HIS leygati shd thgse

fol lowing two 1®&®%a%rhe_ar%02%ﬂ@ﬁafdcféésecatsle\seﬁora ERdUchBIst B NEr BRge Of
wiring: 1. a net’hod wherein the nodulus of the insulating layer is reduced;
and 30 2.16& nethvod Miepwi nWhies dilffeg érvcebeancbeffiediehtsvef thher hayer, a
expansi on bet ygen,ihe aﬂééﬁ@édt%é&\éﬂ& apg.dhepnptal {ZJELBQn%;aMe I8 a
reduced. Regarding the wiring fornmati on nethod, in the |am nate used in the
met hod for thé¥oraranceninomiiifgephicsughesihienyasr igngretween 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 ¢ of this substrate
can be calculated according to the following egquation (Miyvaaki
and Miki, NITTO TECHNICAL REPORT, 35 (3), 1 (1997)).
31EE,

o= . . —bhanT
2H(E;” +14EE,” + 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 cocefficient of
thermal expansion between the insulating layer and the metal
wiring layer is reduced.
Regarding thewiring formationmethod, in the laminate used

in the method for the formation of wiring through etching of a



nmetal layer in the | am nate having | ayer construction of first netal

| ayer/insulating | ayer/second netal |ayer, in order to reduce the warpage
of the lam nate, the coefficient of thermal expansion of the netal |ayer
shoul d be nade identical to the 5 coefficient of thermal expansion of the
insulating layer. To this end, the use of a | ow expansion polyimde as the
insulating layer in the | am nate has been proposed (USP 4,543, 295 and

Japanese Pat enfetlzi d=eeniNoshe ﬂ%{ﬁ@al&SQaﬁmﬂg 26260 LORExrubknes, chaweeer ,
t he | ow expansi on palyimde is not %ener al IC%/ t hermopl astic, the adheS| on
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| ow- expansi on polyim Japanese Patent Lai d- £1995). In this
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of warpage in m nat e he t hi nner adhesi've ldyer, the better
the effect of Japeecest Pagenar page- OFxc é&s véll85ﬂ2§r7fél9l80t ANBkABEET 619 The

adhesi ve | ayer, hOVﬁ\{,l%l’e, |§?ﬁg\;él.ner{th%l Lot qﬁlea Vgoéggﬁgggr,l@t nok east

when the total thickness of er and lower™ a yers provi ded
respecti vy @rt&nteltr@lagﬁelremqﬂﬁa&rtdw heh¢ edbes spudo Yie megadokayduts it BoPhg

layer is not pong thap {he f&aa%ﬁcl ok ép&l&éﬂ aﬁgsiéeognt @Pﬁﬁgpn(g%@tﬂ ag

| ayer, the marpage |s | B85 0 occur or this reason
commer ci al |y avaditsibhng 1paad tiatads uset- hel it dEaknawn thasssipondey halresirgene

layers is in many g)%%i Ot 3‘21@%8 ihapid f}s%oi(‘%ﬂlag 128 o *51‘3'{%%3? %sme

core insulating la apanese Pa ent Laid en No. 245587/
et chi ng t hesehmatiani aped Mplesd onetopkioe ey 2 lhdweoes, 15 Wad eReat V\?@hﬁﬁtlé?l al's

are di fferent ytrem %@%ae%h@ﬁe' ;ﬂe%fhwﬁe A& i ﬂ%ﬁﬁrﬁm# yedoecshape
IS not strai ght and inthis case e material having a’l owér etching

rate is |eft. LHEK )t Ré t@?cPiPﬁge?‘E@’éSb‘?”thfél}&HW&ﬁ Viel anafEsy SAtERSr LEhEn t he
etching rate open No. 58428/1995).

In this case, the thickness of the low expansion core

insulating layer is made larger than the thickness of the achesive

20 layer to avoid the appearance of warpage in the whole laminate.
The thinner the adhesive layer, the better the elffect of
preventing warpage. Excessively small thickness of the adhesive
laver, however, is detrimental to the adhesion. TFurther, 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 laver is not more than the half of the
thickness of the core insulating layer, the warpage is less likely
tooccur. For this reason, for commercially avallable laminates,
the total thickness cf the adhesive layers 1s 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 1s not straight and, in this

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

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



of the core insulating |ayer, the edges of the upper and | ower 4 adhesive

| ayers, which have sandw ched the core insulating |ayer therebetween, are
projected. On the other hand, when the etching rate relationship is opposed
to the above case, the adhesive |ayers are etched earlier than the core
insulating layer and, 5 in this case, the etched center is projected. The
above problem nakes it very difficult to perform patterning of the

insulating | ayglchreWely &t Shifgen el 958t kRaWAtd Ngshayeind Sayer
general ly patterned by thne dry process using plasma or | aser. At the present
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nmetal |ayer. An example. of the |lam.nate conprises a.first netal |ayer of a
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copper wiring which has been connected directly to a stainless
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/ccre insulating
layer/adhesive insulating laver/second metal laver. An example
of the laminate comprises a first metal layer of a coppexr alloy
foil, a second metal layer of a stainless steel foil, and an
insulating layer compcsed of & core insulating layexr and an

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

30 reason, satisfying severe specifications is required cof 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 foll is etched to form wirings. 1In the

case of the subtractive method, for the above reason, plasma

etching is used for patterning a polyimide zs the insulating



35 net hod wherein a copper foil is etched to formwrings. In the case of
the subtractive nethod, for the above reason, plasnma etching is used for
patterning a polyimde as the insulating |layer. The lam nate as the materi al
before etching for wireless 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 nethod). Therefore, disadvantageously, the
productivity u% le@w, and, in addition, sine the apparatus is expensive, t he
producti on cost |s very hlgh On the other hand, in the wet process, a
conti nuous product C¢Hre Bemgoatenzmusieymabethed. Pefirsie s Ll inad ﬂé@@é@sﬁy,

the producti VIutIpebgh: p10 a0thelh 341 LoRyctnenaghas als fiop }Jfo%elsew

Regar di ng | am nates €SS suspensi ons requi 0 satl severe
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hi gh | evel of |n?ulat| n abl|lté As_described abQ%(ﬁ_ rting.

t her nmopl ast i ¢FEyRFE afﬁé L Sre PRSE M EPECT Abar t iy Rasi on % é Fﬁe 16h,

pol yi m da o esknd, TheadﬂﬁtmdnghﬂﬁybgﬁalaxuhheaébhesBﬁnucmngerdmhgdhmuaateapart

thernDpIast|C|té into. the skeleton. of the 5 resin wever Igads
PéKEQI i s

h
to a tendencyi95 sUHGHRS t hEUChENT LIS r eSF G nerebbed TREVEfSre,

this resin ispkckéliyatoohe, pooieven, ﬁuuiabtlpﬁqcésﬂ'ceuabnng:byvéh@ameput

process, and, . thus chln te ch lower _than the etchlng rate of
the core |nsqutP58C%é§3 ﬁ%%3: egéﬁﬁu ﬁﬁg %Sason"etchlng rate" refers
to the degree of a meduompenedrwiﬂﬂ WWCBQnganhﬁes$hgep1uné$stihm1ﬁnysedeby
oL o ng. Jish e PUL AL B9 L Clecl OB DY, PLOYY 8] DG Bl O SXRATSLOM,

polylnlde “as & Core , prOV|é|ng an ad esi ve m de as an
adhesi ve i nsufFatfaggtreyety antfeomy dinog apdh other in etching rate. For

example, as described above, the adhesive used as a part of the
insulating layer inthe laminate for wireless suspension ismainly
formed of a polyimide resin from the viewpoint of the necessity
20 of ensuring a high level of insulaticn reliability. As described
ebove, imparting thermoplasticity 1g & general method for
imparting adhesion to the polyimide resin. The introduction of
a flexible structure, which can impart thermoplasticity, into
the skeleton of the polvimide 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
pProcess, and, thus, the etching rate is much lower than the etching
rate of the core insulating layer. As used herein, the temm
“etching rate” refers to the degree of a reduction in f£ilm
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 octher or one another to form

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

insulating layer or adhesive insulating layer/core insulating



stacking these layers on top of each other or one another to form 35 an
insulating layer formed of a plurality of layers (for exanple, adhesive
insulating |ayer/core insulating | ayer/adhesive insulating |ayer or
adhesive insulating |ayer/core insulating @ layer) , when this insulating
| ayer is etched by the wet process, the etchability of the adhesive
insulating layer is Iikely to be poor because the chem cal resistance of

t he adhesi ve lnsul ti Ilkel he.
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the dry F?Lr(}oceﬁﬁe hasuheenngt 6hedrbynt RgeWaLRHACRSSorf RAB-thenfikr ot roglal
| ayer side. In Fig. 1, nunméral "1 designates a core insulating |layer formed

of a IOM/expaﬁ@WBﬁn§6F§vﬁﬂH%1?%§Pﬁ61eﬂsf$¥%we?ﬁ%QﬂSrlépérf§~t§epf%W?Héﬁeon

one side of t%pggﬁﬁn@@% AHdHag 128 bayele hduaugh: apeadhesicoumtiisutt bpg
| ayer 4. A second netal layer 3 is provided on the other side of the core
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Fig. 1, in thewdebrpreEesSihSidtete tREueleNEAgsT Aicuf Hdeaghesihveusly
|nsulat|n% layer 4_is_ lower than that of the core insulating layer 30 1, the

adhesi ve ‘PnsuP@tiRa§*Fayer 4 in its portion remaining unetched is left in
the formof the eavesqof 1aifo®fconbgrekor eross-sectional view showing the

etching shape of a laminate wherein a Jaminate for a wireless
suspension, bhaving a layer construction of first metal
layer/adhesive insulating layer/core insulating layer/adhesive
20 insulating leyer/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 layexr formed of a Jlow expansion polyimide resin.
A firstmetal laeyer Z is provided on one side of the core insulating
25 layer 1 through an adhesive insulting layexr 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 acdhesion, is not known.



in the whole insulating |ayer, the etching shape is uneven. Up to now, any
polyi m de resin, used for an adhesive insulating layer in a lamnate for a
wi rel ess suspension having 35 the above |ayer construction, which is
suitable for etching by the wet process and/ has excel |l ent adhesion, i s not
known. DI SCLOSURE OF THE | NVENTI ON~ Accordingly, it is an object of the
present inventionis to provide a |lam nate having a | ayer construction of

first inorganic material |ayepti§opo@hy: @t atyd ayerldirogul ating 5
| ayer/second inorganic material layer (mainly netal |layer) or a |ayer
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and a good etching sShape can be prOV|ded even in etching by the
The present inventors have made extensive and 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 inocrganic
20 material layer (mainly metal Jlayer)/insulating layer/second
inorganic material layer (mainly metal layer) oxr a layer
construction o©of inorgenic material layer (mainly metal
layer)/insulating layer, can provide a good etching shape as a
resin for the insulating laver. |
25 As a result, 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. 2According to this thermoplastic pelyimide 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 inventicn has
a layer construction  of first inorganic  material
35 layer/insulating layer/second incrganic material layex or a
layer construction of inorganicmaterial layer/insulating layer,

said insulating layer having a multi-layer structure of two or



wet process. Thus, the |l am nate according to the present invention has a

| ayer construction of first inorganic material 35 |ayer/insulating

| ayer/ second inorganic material |layer or a |layer construction of inorganic
material |ayer/insulating layer, said insuating |ayer having a nulti-I|ayer
structure of two or 8 nore resin |ayers, at |east one of the |ayers
constituting the insulating |ayer being forned of a polyimde resin which

conprises repeatd NGUR tsyEeR! esentedtbynbos fiul g (kykrandohasieuglasgle
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material l|ayer/insulating |ayer, 15 said insulating |ayer having a
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constituting the ins
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have a single structure oxr a combination of two ¢r more structures;

10 and n is an integer of two oxr more.
Another laminate according to the present invention has
a layer construction of first inoxganic material
layer/insulating layer/second inorganic material layer or a
layer construction of incrganic material layexr/insulating layer,
15 sald insulating layer having & multi-layer structure of two or
" more resin layers, at least one layer constituting the insulating
layer being formed of a polvimide 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 bhasic sclution at & rate
20 of more than 3 pm/min, preferably more than 5 pm/min, most

preferably more than 8 um/min:
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wherein R, and R, each represent a divalent organic group and may
have a single structure or a combination of two ox more structures;
25 R,represents at least one acid dianhydride selected fromthe 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



wherein R, and R2 each represent a divalent organic group and may have a
single structure or a conbination of two or nore structures; 25 R3
represents at |east one acid dianhydride selected fromthe group consisting
of di phenyl sul fone-2, 3,3 ,4'-tetracarboxylisc acid dianhydride,

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

30 bi phenyl tet y q%é-Liq [ l.a ri-de, .3:31:4,941-5 1, N
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so far as thethesbhigchastaepohynai oetstinuct wrebhod 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 pm/min provides a good etching shape.
20 For some composition of the etching liguid, however, even in the

case ol an aqueous soluticn, the presence of a large amount of
a lowboiling solvent, such asmethanol, sometimes renders etching
at 70°C impracticable. In this case, conditions should be
separately determined according to the etching liguid.

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 formof a £ilm before stacking.
Alternatively, the polyimide may be coated in the form of &
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 crganic group contained in R, in
formula (1) or (2) is accounted for by a divalent organic group

35 represented by formula {3):
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The polyimde resin may be in the formof a filmbefore stacking.
Alternatively, the polyimde nay be coated in the formof a solution or a
solution of a precursor followed by drying or 30 imdation to forma resin
|l ayer. In the |lam nate according to the priesent invention, preferably not

| ess than 50% nore preferably 100% in ternms of nolar fraction of the

di val ent organic group contained in R, in formula (1) or (2) is accounted
for by a divalent organic grou 35 represented by formula (3): CH2- (3) n
10 wherein n"TE GH Nt Ege olf”ptfgt@ﬁ fg. ﬁAﬁgoi‘ai ng to a preferred embodi nent
of the present invantbedind0@% of thefdryabiendnmiosdiamns goduptisonpaesed: i n
R in formula (1) or (2). s accounted for by a .dival ent_ organic, grqup. 5
repr esent ed bﬁrnT("B’l))W%’é Of’aﬂg ]c?tg%@%e?héﬁy C BFRPRGHIY i gf]ggslrf han
80% in termsf@fmADharl f baciiz?)msoéctbandéaaf@ﬂuawég@mﬂelgtr eiyaedat eragd in
R, is accounted for by a divalent organic roug r&&re%g\t ed by J;?g.r}rrul a (4)
- ed0 \ / 2(4)TeBrRPRARTABYyICH I R4d] e OE tRES (S P ay P TE RS dt9 g
llayers) constjéstignt Besi nsut athda £l Ryedr ifRabhechaid pakaiivaceardbagiia t he
present invention is formed of a | ow expansion _resin having a coefficient
of expansi on FOOP CONEG1PEF LN R, 1pHIGRMATEE, Tl PYue ENYEASTEPTEATATT M esi n

is preferred fegmdéndde W eweakit @hysuitability for etching. The use of
the | ow expansion -resin’enables the coefficient of thermal expansion of

t he | ow expansi on resiyfi\n_th€knsul ating |layer to be nade close to the
coefficient of ther Qf the i hdbrganic material layer. This can
prevent warpage of the lam nate. 20 Qut of the resin |layers constituting the
insul ati A§ | ayer i Breherglabi natelgasbraih@ht SNeneeHiedenterisny eRtT of; 104
least one |aygjeshpuldnbe;fefimd ohea ipRIMIHdE resid: hf tHes tapmawdl | .
the resin layers constituting the insulating |ayer nmay be forned of a
pol yi i de retFcording to the present inventidn is formed of a low expansion
resin having a coefficient of expansion of 0 to 40 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 clcse
to the coefficient of thermal expansion of the inocrganic material
laver. This can prevent warpage of the laminate.

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

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

30 group represented by formula (3) and not less than 80% in texms
of molar fraction of the divalent organic group centained 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



25 In the lam nate according to the present Invention, the insulating

| ayer, which fortis an interface with at |east one of the inorganic
material |ayers, is preferably formed of a polyimde resin such that 100%
of the divalent organic group contained iy R in formula (1) or (2) is
accounted for by a divalent organic 30 group represented by fornula (3) and
not less than 80%in terns of nolar fraction of the dival ent organic group

contained in R 1s accounted for i val ent organi.c .croup represented by
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formed of a polyimde re has a struc rising repeating
units reéﬁeseﬁﬁé@lb§lf%ﬁYﬁﬂ%i%%JfQﬁﬂfdh@§ COPPGI Wlth the other inorganic

material layer being formed of copper alloy, or one of the
inorganic material layers 1s 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 inventicn
comprises two or more resin lavers, at least one of the resin
layers being formed of a polyimide resin which has & 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 sclution at a rate of more than 3 pm/min.

Another insuvlating film according to the present invention
comprises two or more resin layers, at least one of the resin
layexrs being formed of a polylimide 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 sojution at a rate of more than 3 pm/min.

The insulating film according to the present invention is
useful as an intermediatematerial 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 accerding

to the present invention.



a glass transition point of 150 to 360C and is dissolvable in 25 a basic
solution at a rate of nore than 3 [ammn. Another insulating filmaccording
to the present invention conprises two or nore resin |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 150 to 360C and is dissolvable in a basic solution at a
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etching of the lamnate or insulating_ film according to the present
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formed of a 20 pol ylmde resin which conprises repeati its represented
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is applicable to etching of the laminate cor insulating film
according to the present invention. In the laminate ox
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 & glass transition point of 150 to
360°C and is dissolveble in & basic solution at a rate of more
than 3 wm/min. By virtve 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 slso
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 inventicn. The basic solution is

30 preferably an aslkali-amine solution, for example, an alkali-
amine solution described in Japanese Patent Laid-Open No.
185214/1898. However, the basic soclution 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 pB 12 to 14.

For the polyimide resin used in the laminate according to



360C and is dissolvable in a basic solution at a rate of nore than 3 m mn.
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 |ow A basic solution may be used in etching
by the wet process of the insulating layef“in the |amnate or insulating
film according to the present invention. The basic solution is 30
preferably an al kali-am ne solution, for exanple, an alkali- amne sol ution
descri bed i n Jdpaneseematanentapt. ¢pen? Nodeonospaal F698NIhoweVEt LERESRASI ¢
sobution s noly RAULIGEHRA Ifreb il { 6 {dh (%08 i nDE: Dager sOrmonant iy
be either an organic ase or an 1norganic base, or alternatlvelx, naY be a
m xture 35 of prwcatdly hasdsssTheabddilcosdonutmooe preferalbly neds! s 8neo

14, particul ar. preferably.pH 12 to 14. .For thepalyifide-pesin.ysed in the
| am nat e accorjdqloné;/t%én’lgtgl%[%e]lﬁ'%lr%éln?il?lnavbelﬁ{ inc?%, lfgh’@ é%ﬁeé?geéb%el strength
fromthe resin or iTie dapitzanBtefiahn, acsuireh oot o hanpy erar aveehheremsyh,
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according to thedr eserthennwerhiean oryalbersdacked omey are igiarganiefore
Tay e et chod BERIDS s  BRT AGLCSHEEI 11031 190 1R ot 4l (G 1 FEmiRg) BS
used as foll awdlcl&. An inorganic material |aver, which serves as a
substrate with wiring being formed thereon, is baonded onto both sides of
the insul®ting film" ARdNOREANASITBRG NG LPRET s WHER BECHEY 2° AFTBrERES
formati on of witihngieina Bebsd rfahenedl tBeretnprgatichdet enical bdayerideshext
insulating fi ItrRei s bo'rigidnto'tfe a15 S bst.rnat €. Tp]ergaﬁqe_r nei ncgtrcgj%gii_c
material | ayer 1% BFprred™8nt o he &rf sc e "o k& Pnd bt St thg FTT ny "ANd 't he
inorganic layer and tdwdrnsieatidigrafdilom are ehahed.on A peesousty et ched
insulating film s 00l |efel 0, 2N\ I0r 9801 Sl /18] A1AKETs bonded to the

15 substrate. Thereafter, an incrganic material layer is applied
onto the surface of the insulating {ilm, 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 cf 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 having a laminate construction of first metal layer/insulating
layer/second metal layer or a laminate construction of metal
layer/insulating layer, the insulating laver 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

33  provide a good ctching shape, in & Jaminate having a layer
construction of first inorganic material layer (mainly metal

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



20 Afilmformed by coating of a resin or aresin filmmy be used in the
insulating layer in the lamnate or the insulating filmaccording to the
present invention. Second invention An object of the second invention is to
provide a lamnate 25 having a | am nate cagnstruction of first netal

| ayer/insulating |ayer/second netal |ayer or a |am nate construction of
nmetal layer/insulating |ayer, the insulating |layer conprising a plurality

of layers, whic m nate enabl es_the insulatin havi ng_an a he5| ve
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continuous |amnate, has_high productivity, _.and, in additi og }has
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good etching shape, in a |aninate havi ng a | ayer constructlon of first

i nor gani c>mat &% iGht 8 dest wipgr ey el B g l’@é?elrétjlq RE U ER§ LNl Socthtt
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obt ai ned when the et chi ng rate ratio of the resin |ayers within the
range of 6 : layerAinsulatpiref ekatiy/ secontl tigorganic MEE Ladccdontigt ¢ t he

present 'Bveniéﬁ& et ek 1(95%\1:'%{%5 121, lelaman]ygrméyﬁétwméact'on

of first inorgahic materia I ayer ul at1 ng layer7second I norgani'c
mat eri al | ayether iasuletingetayendiavictd enmol Linbeyahi T matemalel two or

layer/insul atm@lgellaé@irf Héﬁef nSt&q@thaelbaasgrm@vwgu%gnﬂﬁtﬂ layehestedipt ure
of two or nore resin rs, the ratio of the etching rate of the resin

| ayer having Jaa)FﬁJQHéﬁ*VJG”t%rﬁ dg-ohsrectehing BehiHy Wi @t(ﬁm{qﬁ?e ratgsph Hifer

having a | owefe®t€ i %@ma a”l%w'eﬁ!sléjcé‘]tubﬁ@ ﬂ@éeﬁnléh@%sgnﬁltn@ew;aage of
6 : 1tol: 1, preférably in"the range 1 . i.n the present

i nventi oh> tH%eJe‘?%hPhg““r@atlémgteePéré tolth‘é Hegr]e'e l%fefﬁlr"é’d&’ctlpoﬁhﬁnlefli‘ﬂ%
thickness perofinit: 1 to 1 : 1. In the present invention, 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 laver
or the core insulating layer is preferably not less than 300 g/cm
fer 21l the adherends, more preferably not less than 1000 g/cm
for all the adherends. '
Inorganic materiels usable in the laminate according to
25 the present invention include, but are not particularly limited
tc, metals, single crystal silicon, and metal oxides. Metals
include, bhut are not particularly limited tc pure metals, such
as copper and iron, and alloys such as stainless steel. Further,
metals having therecn 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 tc
the present invention is used in suspensions for hard disk drives,
properties as & spring are required. Therefore, a laminate of
& highly elastic metal, such as stainless steel, and a copper
35 foil or a copper alloy foil as wiring 1s preferred.
According to another aspect of the present invention, there

is provided an insulating filmcomprising two or mere resin layers,



time caused by etching. In the lam nate of the present invention, the
adhesive 20 strength of the adhesive |layer to the inorganic material |ayer
or the core insulating layer is preferably not |ess than 300 g/cm for al
the adherends, nore preferably not less than 1000 g/cm for all the
adherends. Inorganic materials usable in tHe I aninate according to 25 the
present invention include, but are not particularly limted to, netals,
single crystal silicon, and netal oxides. Metals include, but are not
particul arly Ehai ¥adie @fpma@ atettEng, Tatie Pt ABecHppll lan@Yi Perinardapreys

such as_ stai nLessshaelee RYLHRCLycy IR oL ecnaving thareon & nanmBtal Lbger

i norgani ¢ mat erial” Fayer exa a ceramc layer, produced
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havi ng a hi gher ihlng rate to the etchlng rate of the resin |ayer having
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according to bb@c@ft@@ﬂ@iﬁ paY ﬂﬁi@é‘ ARY, et INr @ICes thy asyted orass ad hout
particul ar Ilnltatlon éngCI exanpl es of production %ﬁéocesses ncl ude: a

process Wi chtEpmpLi% %Qﬂ§%§ﬂeb§edﬁr%ﬁqqﬁ91'CGQ?FﬁBYaf Vidriede 2€BF St %n

directly on aifehahtang ﬂédyélngoﬁt@ £oat g8 AB! akna ot hePat hagmal 1l pr eemsar of
pol yi m de onto a_neta the coated netal and 10 ther nal y imdating

in
t he precursor’ OPﬂéP%b FoFﬁ%ﬁélﬁﬁ dBRELATATY| dSuEat ity ?a§é}moﬁﬁoftﬁgnﬁbtal

and then thermﬁbhya@ al:atyexbortdimga thecadleshyen a&mba&wg tmesté@g azifl I m
as a core |nsulat|n ﬁﬁ? a process which conprises the ste

coating a soIﬁ?thH%fa %HqﬁQQeOﬁe@PﬁYlmh?%rF?ﬁﬁﬁhsé ha§aph§ei§ec6?‘tqc
insul ating | ayere 0fs\A AViQGUESPEr | kel aofr &t antpek bl @eto an polyimide

adhesive insulating layer provided on a metal, drying the costed
metal, or thexmally 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 albove procedure, and thermally contact bonding the assembly to
a metal to prepare a laminate material. Further, a proceéss may
be adopted wherein the insulating film sccerding to the present
invention, which has been brought to a resin f£ilm form, is bonded
to a substrate and/or an inorganic material layer &s wiring.
25 The laminate or insulating film according to the present
invention can be etched, preterably by wet process, to produce
electronic circuit compeonents. In the producticn of electronic
circuit compenents using the insulating film, a method may be
adopted wherein the insulating film accoxding 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 alsc the

formaticn of a specific layer onte a substrate.



adhesive insulating | ayer provided on a netal, drying the coated netal, or
thermally imdating the precursor after the drying, to provide a core
insulating | ayer, providing an adhesive insulating |ayer on the core

insul ating | ayer according to the 20 above. erocedure and thermal ly contact
bondi ng the assenbly to a netal to prepare a lamnate material. Further, a
process may be adopted wherein the insulating filmaccording to the present
i nvention, which has been brought to a resin filmform is bonded to a
substrate and/or an inorganic material layer as wiring. 25 The |am nate or

insulating filmaccording tﬁ%i%ﬁ2éﬁ%§§%E§%é§?rﬁﬂﬁhﬁﬂﬂﬁﬁﬂlﬁ§5etChEd
preferably by wet process, onic Circur't conponents. In the
production of el ectfdmi-cl & rauicncepnpehentsswmsi sgovhiad hbal @tdmnd ishapea

met hod may be _adopted erein. he i nsul at i_n f|| accordi esent
30 invention P§ St AGREH At ¢ ah ?n8¥%%%|%§9ﬁééﬁ H%eﬂgrep rgugakgaég%a fe

whi ch is tthenwétreheds m@[ﬁ@fsaxhjw, byvm@ Mé;rarmsetludncpr epaf & salnmetal

el ectronic ci CUIt cg{rgonent t e p esen |nvent|i w g % nmeans
b0t ony et LBYEE4EaPRRTTa s Har ek o SaPehor LI TR PR vE
invention, thenshamtnageiaper /g é@@%lm&" lﬁﬂaa@&mokgmmw iglsackithgrat Beénl m
form but al so thE‘E fornatioqﬁff a specific |aye ont sub trate. 16 BRI EF

DESCRI PTI ON CFt§ gry PIP§eésch@eé?ﬁﬁle% *ff’o‘v\?‘h@lf’ﬁ‘éss

et chi ng shapefreofs ahéaﬂlﬁgtem¢ﬁ51txgy@&oggaeectlon mhereln a lamnate for a
5 wirel ess suspen5|on havi ng a_| ayer construction of first

| ayer / adhési ve i nsufagi-ng 1f ?F@ofeﬁ?ﬁgﬁpd?Pﬁﬁnﬁﬁy@FF&Bﬁ%@P@eP%PﬁgﬂfﬁP

| ayer/second oetah d@feing whibeh &8s hiehherte heeny petigheddent yolwpditee dﬁy
process, has been etchgd by the wet process fromthe first netal |ayer
side; 10 Fig.*2%"8-8n*SEM (scanning el ectron microscope) photograph of an
et ching shape of a aninatasu%imgcﬁekﬁbﬁkdené&pﬁeeared N lafXaspeebARoréi g.

3is a cross-sgctloga% %%H¥/ Ianhnat% befoias prg 55% ng %&9:%Qghin
| ami nate aftef™pBrasm’ et ﬁgo@%Fﬁ@ g presm E
15 with an alkali solution;

Fig. 4 is a graph wherein dippling time (sec) is plotted
as abscissa and deqgree 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) photogyaph
showing an etching shape of a three-layer material using film
A with an adhesive laver;

Fig. 6 is an SEM (scanning electren micrescope) photograph

showing &n etching shape of a three-laver material using film
25 B with &n adhesive layer;

Fig. 7 1s a schematic illustration of the photograph shown
in Fig. 6;

Fig. 8 is an SEM (scanning electron microscope) photograph
showing an etching shepe of a three-layer material using film

30 € 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
pertions corresponding to nitrogen and fluocrine;

Fig. 11 is an XPS chart showing detailed measured data of

35 portions corresponding to nitrogen and fluorine;
Fig. 12 1s an XPS chart showing the resulits of measurement

of a wet etching sample;



15 with an alkali solution; Fig. 4 is a graph wherein dipping tine (sec) is
plotted as abscissa and degree of reduction in filmthickness (pm,
defined as a val ue obtained by subtracting filmthickness after dipping
frominitial filmthickness, is plotted asordinate; 20 Fig. 5 is an SEM
(scanni ng el ectron m croscope) photograph "showi ng an etching shape of a
three-layer material using film A wth an adhesive layer; Fig. 6 is an SEM
(scanni ng el ectron mcroscope) phot ograph _showi ng an et ching shageﬂof a
three-layer material F4Si g ##150 *B§ 1%%19%5@}@&% i’/@‘*Pé‘yerOf PrgSuEnedty
schematic |IIL{§§r§t\b&n@@‘ Hikg RBR Qgtaph shown in Fig. 6, Fig. 8 is an SEM
(scanning el ectron mcrosco g) tograph showi ng an etching shape of a
three-layer material Figi ig Ms‘laﬂ X889 C(IJEW‘Et A! Jéwlaéﬁg“sﬁ vespayerc prgsureiadtan
XPS chart of g dry xfétc@ﬁl;%ﬁg;”@ 10 is an XPS chart show ng detail ed
nmeasured data o portions ¢C rresBondl ng to nitrogen and fluorine;, Fig. 11
is an XPS &hart shovang dét ak | au XFeaskized cdakar of ex S8 epoift & mi@@@r@‘@@ﬁdmdl ng
to nitrogen andaﬂtl orlne Fig. 12 is an XPS chart showi ng the results of
measur enent Chl ng sanple; 17 Fig. 13 is an XPS chart show ng
the results of rreasuFBcgrenle iof sa WBE ehehingf sanpdEsrefiae cofdai veaneXP8rghart
show ng the results of nmeasurenent of a wet etching sanple; 5 Fig. 15 is an
XPS chart of Jeerence of a plasma etching sanple; and Fig. 16 is an XPS
chart of a ref erence of a wet etching sarrpl e. 10 BEST I\/ODE FOR CARRYI NG QUT
THE | NVEN']I'FC The present
invention'In a | am nate,
The present invention will be descrlbed in detail.

- . fio

In a laminate, for use in electronic members, composed of

an inorganic materisl 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 c¢f a low expansion core insulating layer.
In general, an adhesive resin has a high ccefficient of thermal
expansion and, thus, when as such is stacked onto a metal, causes
a warpage. Therefore, the thickness cf 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, 1s 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 nct more than the half of the thickness of the core insulating

35 layer, the warpage is less likely to appear.
In etching the laminate by the wet process, when the

plurality cf insulatingresin leyers aredifferent fromeach cther



an inorganic material |ayer, conposed mainly of a netal |ayer, 15 and an
insulating layer, in order to prevent the warpage of the lamnate and, in
addition, to inprove the adhesion between the insulating |ayer and the
inorganic material layer, as described abgye, the insulating |ayer portion
has a |l am nate structure such that a thernoplastic adhesive insulating

| ayer is provided on 20 one side or both sides of a IOM/expansion core

i nsul ating | ayer eneral ,. an adhesive resjin hgs a hlgg) fIC ent .of
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hal f of the thickness e core insdl e warpage I's
likely to appa:anulqm atscpirngethedlam nat e by the wet process, when the
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et chi ng rate in genéra ape s Hot' 'S ayer
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|l ow, the etchi‘ng sha h that t he upper and ower~ sur S are
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ions and consequently is hydrolyzed to lowexr 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. 1In fact, the above hypothesis is also supported
by experimental data chtained by the present inventors.

25 General-purpose low expansion polyimides are divided in
terms of constitution into pelyimides using pyromellitic acid
dianhydride as the main skeleton and polyimides using biphthalic
acld 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 peoor. 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, bhiphthalic acid dianhydride

polyimicdes are known to heve good alkali resistance. When the



attacked by hydroxide ions in the solution, resulting in the formation of
polyam c acid. Even in this state, the solubility of the polyamc acid in
the alkali solution is higher than the 15 solubility of the polyimde in the
al kali solution. Since the am de group ofi4he amic acid is further attacked
by hydroxide ions and consequently is hydrolyzed to | ower the nol ecul ar
weight of the polyner, the solubility is inproved. when a hydrolyzable

group 1S presenl 14 NELAPL el abohaldla M 8kt SdiS SAMRE MBS R0 core

hydrol yzed. By virtue o A s frech ani sm i near pol ymer,
t he etching raMeuﬂstmogmemw.umﬁhuenmﬂﬂubwrmhbaymdemubadlwgnghtheqﬁeshgt

polynmer. In fact he_above hy Si.S al so _supporte b er al
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pol yi mi des ar ezdieyiidedton Uﬁ@r[ﬁfﬁl}@_ml(t@'li@ butifenreat orpel yiheidesqtsinnget
pyronel litic acid_ dianhydride as the main _rele n and QO|%Inldes usi ng
blphthallé aci @Paﬁﬁﬁﬁ9%r¥%% VEIPMR T Odk 16 GRAEE FESKRDWCShat, when

pyronel litic acid dlla)nhtyrctflgl@hé§m@edhéﬁm¢t>;b§amﬁ¢ll @tasmg | ayer ,u® @t kahé
resistance is less |ikely to develop, for exanple, due to an influence of
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al kal i is pooryiE0fs RauEeaSHEN pPEEhEL DL Yo a8 & oxnexpansd QB POy fhee
serving as the core |nsulat|ng | ayer in the insulating |ayer of t he

| ami nat e accoFBPERECBLaEbIEHY pF dssmtl HiRlent? SFVRaSP nel s ¢ thegehgsion
di anhydrigde iRs hbe SELYCLMEE. gﬂe&@%o?&he{h@ﬁ@ﬂ%sé%ﬂ”ﬁﬂﬁﬁﬂﬁbﬁgnﬂgve paid

di anhydride polyimdes are known to have kali resistance. when the
19 use of bi phtEaFienadid HiarnyBeildetpol yﬁcrﬁ(ije§3la*§hﬁ’ﬁél§6reasl fdul atithg

layer in the BE%HE?&iD@e'uﬁYﬁrh %%05%&9]&9111&1%19{1%%“{0 }ganlv&ﬁ@n%llcsacwd
contenpl ated, the Selection of di am ne as another naterla for

pol yi m de is PPRaPBYREECE r HFst He Visetpsl ptonfnsestpphwds) RycY %'%fé%ﬂeq Bhhent

of the alkali h?@%bﬁ&é@cﬁoné n ihe pdhesivethemmphastd & rﬁ%yﬂbﬂﬁ%ruﬁf‘g 19f
the pyronellitic acid dlanhydrlde as the main skeleton is difficult Thi s

is becau§é WRBRUBYr Bred FYEH P dIaPARRYAFIEE-i s used, the
thernopl asticity isglgss dikehynkordevelop apdr t8Uss bher Aghesi OB inilar

to pyromellitic acid, there is no particular limitation on a site
for connecting trimellitic acid. However, kistrimellitic acic
dianhydride having a hydrocarbon diel is preferred from the

20 viewpoint of easily imparting thermoplasticity to the whole
resin.

Ameng 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 adhesiocn
(Japanese Patent Lald-Open Nos. 152647/1998 and 168187/1298).

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 bistrimelliitic 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



10 is not very good. Therefore, the present inventors have paid attention
to bistrinellitic acid dianhydride as an acid dianhydride which has a
structure simlar to pyronellitic acid dianhydride, has in its skeleton an
ester bond hydrolyzable with hydroxide iofs, and has a skel eton having a
flexibility high 15 enough to devel op thernoplasticity. Since the
trinmellitic acid per se has a structure simlar to pyronellitic acid, there
is no particular limtation on a site for connectlng trimellitic aci d.
However, bistrd/meF| PEFe aeRT del HhiipdPRYE havi fighe WY OEET Hork SIS ePee-

preferred fr o fghe lg&m%\}@f"’pc"s’}floé’tf ag@%bii‘ecﬁ '?ﬁ%l%ﬂ 'tﬂ@ \Wla-ev Rasbircdy 4 the

whol e resin. Anpng ot her’s, “pol yi e resins, been produced
usi ng ethylenéG@byaUhtblSlthnﬁmIHIWﬁJaC|d dlanhydrlde (abbreV|at|on TMVEG)
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reported to have goo apanese

and 168187% 1998kd iﬁhahmesthtamefomﬂumgtnhg adpestveLhasubatdngnhayexdmsed
in the | am nate or ati.n m.ace or. di to, t he present |nvent|

i nly & pol yCATRETEPE AT eLare <A e e P Srhace B P El s Ao paT I S
not parti cul arth;atlJlsrmbedi,et&mrfeaﬂtaas:oatsé(@tcetp@mtdee| vetctlfervom:bﬁ shihiyaeidéed i c

aci d di anhydri.d resent within the skeletqgn of t resin, t he imde
bond cont ent H&§1H§e i REF uBhEe"Sh E%ﬁt¥£§aﬁﬁéyr Heaﬁ'rgggégﬁﬁﬁe %And

insulating prapertimes]itust hesd ainmhesirabe, \/\/rw;thé] sa;ﬁtomc-uuews;zrm_ ar
35 to the above descrj bed et hyl epe glﬁco| blstr n%||ItIC cid _dianhy %ylde
(abbr evi atl on*SFVRES B Whfer 8F H t et Mk “of %%ﬁlﬁﬂ¥ 153t Dérdeen’ vxXygen
atons at the etehybeagb@lqy;cpi a8l 8@ kg ap@fla@ p?roin&l@-hﬁ@c@@ﬂalcﬁ_@l’rﬁ@'dt’@o@ave
t he sane hydr éSls resi st ance. %ﬁﬁ howev.e é¥§$eferred % t he
vi ewpoi nt s of PESEPPRRCIFEECHISAIRPWIER afi%kal iﬂlagiglj %y cémponetit s
ot her than Ti Glphehﬁﬁ@wwéﬂ}ﬁ@(yl&&l n  acised ididdeyadhesi ve 3nsul afd ng
| ayer, other Clg anhydrid anent y..be.co |ne in th structure in
such an annunglp ﬁﬁyf t%ﬁﬁa%ﬁﬁ nﬁ&ﬁgag' 6£&§8rt|es BCY ARGy
anhydri des  ether tetracalboxyllc acid dianhydride, 2,3,3’,4,4"’ ~d1phenyl
ether tetracarboxylic acid dianhydride, anéd 1,4,5,8-
naphthalenetetracarboxylic acid dianhydride.
Diamines as the starting material of the polvimide resin
used in the adhesive insulating layer include aliphatic diamines,

20 aromatic diamines represented by foxrmsla (5), oxr aromatic
diamines represented by formula (6). These diamines may be used
solely or as a mixture cf two or more.

{jB)n
@ NE, ()
8,N
wherein R, represents an alkyl, fluorine-substituted alkyl,
25 alkoxyl, or halocgen grcup; and n is an integer of 0 to 4, provided

that nR,s may be the same or different; and
{Re¢)

H_?Nr
&}( O te)
m

wherein A represents a bond group selected from the group

consisting of a groupof singlebonds, -0-, -CH,~, -CO~, ~C(CH,),~
30 ~-C{(CF,),~-, -S-, and -80,~; R, R, and R, may be the same or different

and have the same meanings as R.; %, y, 2z, and m are an integer

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



include, but are not particularly limted to, in addition to bistrinmellitic
aci d di anhydride, diphenylsulfone-2,3,3 ,4" 20 tetracarboxylic acid

di anhydri de, di phenyl sul fone-2,2',3,3" - tetracarboxylic acid dianhydri de,
pyromel litic acid dianhydri de, benzophenon tetracarboxylic acid

di anhydride, 2,3,3 ,4'- blphenyltetracarbo& lic aC|d di anhydride, 3,3 ,4,4'-
biphenyltetracarboxylic aci d di anhydride, 2,3,3',4'-diphenyl 15 ether
tetracarboxylic acid dianhydride, 2,3,3,4,4"- dlphenyl et her

t et racar boxylic aC|dﬁﬁﬁﬁﬁMVd®fd@lpéﬁﬁmld4a318LSnayﬁhH&#én%ﬁ@%@ﬁﬂ%@@kﬂéﬂqfc
aci d di anhydri,de, he star of ;the in
used in the a&Henga%qhgﬁﬁ ??ﬁg Iaéé? ?% %ééﬁgﬁlp atlc gl%%%ﬁ%ggaé€E3ﬁ§
aromat i ¢ di amlnés-diepriesartedeby fknﬂﬂﬁxama@@16@maaﬁonat198fm£ﬂmxmnnctane,
represented by forjula (6). These es may be used solely or as a

m xture of t ,drd&gp&ngpépfﬁe,~?mﬂ fla§9 ﬁﬁ%?%ﬁﬁ ‘'R, represents an

al kyl, fluorine-substidmitled aEkyiomaﬁ&ﬁ ahhmxyés rmpiﬁﬂenpﬁﬁ gmoﬁprmaﬁmj( )ii's
an integer of 0Ot 64, é@/ ilﬂ N ¥ 3 > 8 ferent; and
(Re) 2 “(royx &) 96k (BIquds mokbenl Shda IR MenBRETh he f €Nt 52
bond group SE%@h@’deﬁqé@mmﬁegr ogp4- C@m@xsédmnmea gBQBlpntﬂ)iaIﬁimQ:l;ﬁ)ﬁ@?dS
-0-, -CH2-1 , C&H % 1 and R
may be the saﬁﬁlﬁﬁ‘d?f?er@#ﬁml S t?&b%ﬁﬂﬂ§ ﬁeaﬁﬁﬁ@%nﬁglﬁy?HX SFPEE 0 and
mare an integemn: —@flaﬂlh@diph@ﬂﬁlrﬁéﬂmanb)% may , be_themsad®i fieth fifanene., 21
Exanpl es of aliphatic dianines 1nclude 1,2- dlanlnoethane

1, 3- d|an1H%pr8pénedlfm&nﬁﬁéﬁPﬁEW&W?ﬁﬂ§nel 5 i ‘arf Hhdibgig ophenone, 4,4 -

1, 6-di am nOhe@@@@,lnblaéndb?%ﬂﬁﬁ@pt apes: :Ldﬁaﬂm@amp@@xﬁﬁne, sulfide, 4,4'-

1, 9- di am nononane B 0 dlanlggq$cane Eéanples of %ronatl di ani nes
represented b Jpggﬁﬁ &p gpy 1,3-bis{3~aminophenoxy)benzene,

1,4-bis(3-aminophenoxy)benzene, 1,4-bis(4-
aminocphenoxy)benzene, 2,2-bis[4-(3-
15 aminophenoxy )phenyl |propane, 2,2-bis[4-(4-
aminophenoxy)phenyl iproepane, 4,4'-bis(p-aminophenoxy)-
diphenylsul fone, 3,4’ -bis(p-aminophenoxy)diphenylsulfone,
3,3’ ~bis(p-aminophenocxy )jdiphenylsulfone, and 4,4'-bis(4-

aminophenoxy)biphenyl.

20 The diamine as the starting material for the polyimide
resin used in the adhesive insulating layer 1is 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 inventiocn is a resin having
a glass transition point (Tg) below the thermzl decomposition
temperature. In general, the glass transition point is
determined by differential thermal analysis. If necessary,
however, the tan 6 peak as determined by dvnamic 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 inte consideration, the glass



or (6) include o-phenyl enedi am ne, m phenyl enedi am ne, p- phenyl enedi am ne,
2, 4-t ol uenedi am ne, 3, 3'-di am nodi phenyl ether, 3,4 ' -diam nodi phenyl

et her, 4,4'-di am nodi phenyl ether, 3, 3'-diam nodi phenyl net hane,

3, 4" -di am nodi phenyl net hane, 10 4, 41-di am.podi phenyl net hane,

3, 3' -di am nobenzophenone, 4,4'- di am nobenzophenone, 3, 3'-di am nodi phenyl
sul fide, 4,41- diam nodi phenyl sulfide, 1, 3-bis(3-am nophenoxy)benzene,

1, 4- bi s(3- am nophenoxy) benzene, 1, 4-bis(4- am noophenoxj)é) benzene,

2, 2- bi s[ 4- (3 WGsAd Wophepoky ) plienyingieapany, 26U Cbis] 4bpdow.  The class

am nophenoxy) ahapyl) pLongne. fe terbl stbsameniengrl: s ALRASY Lakhions

3, 4' - bi s(p-am 'nophenoxy)di phenylFsultone,” "~ _ )

3,3 -bis(p- ar@ﬁd}ﬂﬁnd@)l@fcpﬁéﬁyﬁmh ﬁ@n@@lﬁﬁﬁlm 4reag; §€ﬂls'éﬁﬂ¢|@phéné§i%ﬂr _

bi phenyl . 20 vgﬂ&gi@%u%es "atg%em?cﬁﬁfﬁé ng JBi gli-al LL0r: i he -pal ¥emhdgatdgsi
used in the adhesive Tinsulatinhg layer is pre erabII)y an aromatic"di am ne
rat her than the vhéphhese diamineonf priexampl epover ofst hekelpwpoi develforheat
resi stance. T e ti.c resi.n, used | el | gt i l.ayer of 25 the
| am nat e accogr1 ?%€l§€vﬁ%§&]]§§e%?’yi H#%ﬁt?%%s%@% J%Zﬁ}oﬁc & |1nl%¥i'a gl ass
transition point (Tgrcbedomgthe Heherersnidecoeposdrii dhe etempecatairerefars
general, the glass transition pojnt.is .determned by differential thermal
anal ysis. If %%%i%esg?week? VeT ,ucttthnt Jarﬁ%tégg‘gjﬁmaésj]”b%stsep hig nlé%lufn*/L %ﬁn@hnc

vi scoel asti citlye IGmeasy egentourphy bets egarded astlh ke ghaksngriangiid.orln

poi nt . cording to th resent Lnventio Tg was det er.m ned bhased .on the
Cynan ¢ lscou e ia ey EPBAETBRARBIE NAHORECHE FIPR 1€ EAbr T3 (1% Ehd Lhnor
w t hst and t hel pasdirieneeptoin tthe ynand etavescadeadbinthbye onwdeckroddia
glass transition point may.be. .35 determ,ned.hy the differenti t her-mal
analysi s el EoRAIHAS I f tHher il LA SEE Sond g T TR  For e B of

t he | am nat e @ner¢@kemalnide copsiterati spratheg gl assa2@itivamsyt benaqudant i s
preferably 360C gf]ebel qQw, The transition point..is ptroef%r ab] %/egenscoc or

O ) =] gI.aS% e 18 2te accorai §
above fromthe vi evvpél RE” SFCRedt’ ré5| SEAREE Su T 84 446 er ng el
resi stanté. Aimesnnicn so far as the etchability is not sacrificed.

In general, thehigher the etching temperature, the shorter
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 &t that

20 temperature, is contained in the etching liguid, 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 deteriocrated. The etching liquid is inmany cases soluble

25 in water. In this case, the etchinc liguid is likely to boil.
Theretfore, the etching is preferably carried out at a temperature
cf 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

liguid to realize the optimal etching. In this case, a resin
having an etching rate of lower than 3 um/min causes prcbiems
such as blind over edging or a sectional formwhich is not straight.
35 Thexefore, 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



wherein the storage nodulus is as | ow as possible at a tenperature 5 of the
glass transition point or above, is likely to devel op adhesion even when

any high pressure is not applied. According to the present invention, the
etching rate refers to the degree of a reduction in filmthickness per unit
time when the lamnate is brought into contact with an etching liquid. In
10 this case, the tenperature nay be any value so far as the etching liquid

is kept in the_l | ui d st | am nat be. brought | nt ont ag th
the etching IfHui gebﬁjhﬁﬁ %ép 2Y5hd “&al %Fm%Wl(%d?llﬁ gggap%p %B»gnd
sprayi ng. An addbtdyvegmay belea@@@enmo irverrashn used itadhe bamunadre is

according to the gresent 15 invention so_far as the etcha |I|t}/] ii njg%t’
sacrificed. IR'GEREREAY ¥he? Higherine e"PéLP"i‘ltﬁﬁnt'eﬁﬁérS?{ﬂWQ ey hasRoFtkr

time necessaryn{ge thaRtehi nﬂeoc?i%@af oma, J §n§£éh'}‘@§exkem@l®{¥@ i%o.
prefer any 40C or above, nore preferab y 60 above. Since, however, a
conponent 7 V\hi%h?i%/b?/%%orbipl@&"@% t He W%%M&%We 15| $OEoRPATASALF LY he

etching |1 qui gy ihen dchey: ¥8R0Y1 2abian & cLAbSnERIRRROR: oi@siuh s bianic

deteriorated service he etching liquid and operability,

etching is pb@fﬁfér(abléglnoﬁrqw@dlmuba&ﬁ:aOIeﬁ%)@lalﬁ}riéf%iu’ohﬂtaﬁabes@cﬁllﬂure
properties ag éﬁfé hacated. e et ehipgyl L gy d-d & ldh €8 ¢
soluble 25 in g\ﬁ?gr n\?e{k}la%% caseTh %a téLt ch?n?y {L id Iises I eI y t boi IO

Therefore, thed etpwhgculsalﬁﬁemﬁéﬁwbémpﬁ et ouwe Ja‘l a tenperature of 110C
or bel ow, 4l n worki ”?Sf?éﬁg@éﬁﬁgﬁﬁé' Q%anﬁégéé’ dﬁ Q%ee%&ﬁiﬁ‘ﬁté aatc‘?:dx%lﬁﬂﬁét‘?“red

at 70C. The t enper a S rrere y selecte a neasure erefore
the etching ishprakseatl pusntdiced Wit UndesT eeneerat e Hird fopnehaB#RiT i ons

which permt ¢he; gt ching an't%E'lglt waxf@%'f&ﬁ@%rpmﬂt@lfa@ectﬂ'h@&ewh_@h:[ his

case, a resin  having an etching fate of lower than 3 fun/mn causes
probl ens sudhrakedmiphg n@v&e@ghﬁg 010 &/ st ToRRaTESERERAY CRCT s a6t than

straight. 35 J@@rfj&ﬁe’sﬁﬂ'lsnﬁl’@e pPErELSHIY | Sonfamorahle 7 RN ARe | ami nate
using this t resin cannot be put to practical use. A basic solution

may be used in et chfRg BRLMAE AReteprbEess D3 thet 2aghes iR uinstied- IngyEYSh t he
lam nate or imsplRt EPgthbbMed by any method without particular limitation,

and examples thereof include: a method wherein polyamic acid is
produced in a solution and coated followed by thermal imidation;
and a method wherein heatingunder reflux in a solution is carried
20 out for imidation. Alternatively, chemical imidation in the
presence of a dehydraticn catalyst, such as acetic anhydride,
may he adopted for the synthesis of the polyimide resin.
Inorganic materlals 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 nommetallic incrganic 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 reguired. Therefore, a laminate of
a highly elastic metal, such as stainless steel, and a copper
foil or a copper alloy folil 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



according to the present invention. The basic solution is preferably an

al kali -am ne solution, for exanple, an alkali- am ne solution described in
Japanese Patent Laid-open No. 5 195214/1998. However, the basic solution is
not particularly limted to this only. The base conponent nmay he either an

organi c base or an inorganic base, or alternatively, may be a m xture of
the above bases. The basic solution preferably has pH 8 to 14, particularly

preferably p t ol yi g i sed, | t
Becording to CTre % ssatyifobe oL EbEPeE F o BeEfeal A eI e
resin or inorgaEned meERdrni at ,codi chy faopmcmdmtoérpahpmh@@ emiltch a m(stal

preferably not | ess than 1 [ C nor refe not. 1 ess.tha 300 g/ cm
still nore pr%@e%é%l@ Sf)afc’)gggm?ﬂ%jn ait?gigif%" 1eé)apto ! ﬁcfihgep%)%%]iunsoﬁed in
t he adhesi ve tinstelat ifogmbay em aﬂtayésbeesymhesltz@oudqyczanyttnset}hmdtcwaﬂhwtd
particul ar tation, nd exa t.here I erein

pol yani ¢ gm trﬂ’%n tﬁlrem&gﬂ ?W%ang%ﬁﬁpﬁ&ﬁgaﬁbe @ggﬁéav?owtt)% W\Aﬁﬁé?tr&lo
imidation; andianmethodowbel s eatd ugyaﬁgegnd ef btxcéss angehutbmy ises
carried 20 out for imdation, Alternatlve%{g chemical, imdation jn the

presence of a-MeHRRE 0Gn CRALANYsE, SSliehiels e &y BHAGIFFEAT - WaYCHEan

adopted for tdersynrisheskscdife tihgupakyhg O8/d€soh. 2 IHasdanisr wRkeebalshtysabl e
in the lam nate according to the presént 'jnvention include, but are .not

particularly 3 Pﬁﬂtfé@ldﬁﬁd@@51wﬁtﬂdt%tllastw| X% BE SV 1SR iMon MeARd / AN S

oxi des. Mt alis;é Relaude mdH1 ape NrRANtd exl @&t ¥nd ikiiet Beed@r SUNF @ FREE &S,
such as copper and iron, and all oys such as stainless steel.. Metals

having t her e G b AR tRAIOViLE € %Spéﬁnifbgqﬁttépiga)ra}{%%y'ert’bﬁjln‘éﬁélnTﬁ psiye

ceram c | ayerinfiiaaucrd 1By esush agig: tdoeat ttﬂgutr@tﬁ@ 1%%@3&%&@:@@ usede In
particul ar, V\ég?en the I'am hate a cordln to the se |n ention is used in
suspensi ons fAOIC AR oGeeR T ar i RS, T ﬁ’tF‘é%t% %’b{!‘t% FedF oGl ed®
Therefore, ad amrat eoog‘ue;aalm @hhbhn@h@’éélniét@t:@h, stiehc 1ase ,Staapbpbesss ﬁtﬂ?el

and a copper foil

| ani nat e* Ty He 358 &‘8@8*1%’55 }%ﬁr 6%@‘%2 Wr?c—’rsté\é'\nﬁ]rnl g‘f‘?}r% rcgt%lr Lﬁgt@%%(?ﬁbe

specific exarﬁpha&mfommlﬁljmt he b@él@@:&@&@ﬁtlmbudﬁirﬁfﬁﬂ.mm WhE Glended

conpri ses th%x?%?%%b%%rgtéhghd/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 inventicn is preferably 6000 te 500000,
particularly preferably 8000 to 100000, from the viewpoint of
suitability for production process of the laminate or I1ilm,
although the suitable weight average molecular weight varies

25 depending upon the molecular structure. When the molecular
welght is not less than 500000, it is difficult to previde
homogeneous coating. On the other hand, when the molecular
welght is not more than 6000, the f£ilm formability is poor and,
thus, the formation of a coating having even adhesion 1is

30 difficult.

The adhesive may be coated in a solution form, or
alternatively, other method may be used. Further, a precursor
ox a derivative therecf may be coated, followed by treatment to
form a desired structure.

35 ctronic circuit component

Electronic circuit compenents can be generally produced

by the following method. However, the production method is not



24 coating a polyimde solution directly on a netal and drying the coated
netal, or coating a precursor of polyimde onto a netal, drying the coated
nmetal and thermally imdating the precursor, thereby form ng an adhesive
insulating |ayer onto the nmetal, and 5 then thermally contact bonding the
adhesive insulating layer to a filmas a core insulating |layer; and a
process which conprises the steps of coating a solution of polyimde resin,

whi ch can serve.as.the core jnsul.ating, | ayer, or a precursor thereof onto
o1 ve; g the e d drhae

a polyimde Ive 1’I(fﬁsu?eat'l Olwe]l‘f?grm Vi'ded on a netal, drying 10 the

coated netal, or thatnmahd outmsedat Bnghdhespreactinsoreatihelayde ideyiangd dwo
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to the présent?®FHESFITOH Y& OT -hal "EEEM b b AgHiS HFhPPESFRP 3RS Y i s

bonded to a gubshraterad/ ofs amrionehgan Grdatiekiiakt el ayeitAs Witk RY dif2
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the present igventQhdredlielerabliyn8AA 19 200000n i cRarid pubank¥sprgher ably
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adhesion is 30 difficult. The adhesive may be coated in a solution form or
al ter nati vel VTR Hér ehet 8O iy 2t YRRl TMHRSchERY e AOPE B (FFOTE 1@y glhus,
derivative t hergofi rmy-bec69at Sthgd ak! p¥RH=-M¥ort neat ABRL] L O THORBY 21 daghy ed
structure. 35 Electronic circuit components . X ) .

15 the circuit image formed thereon is then Immersed in a solution
capable of dissolving the metal, such as an aguecus Ilerric
chloride solution. Alternatively, this solution may be sprayed
on the substrate. Thus, themetal expesedon the surface is eluted,
and the pheotosensitive 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 themetal
layer. For example, in the case of the wet process, a mask with

25 a predetermined pattern image being drawn thereon is jintimately
contacted, and an electromagnetic wave with wavelengths, tewhich
the photosensitive zresin 1is sensitive, 1s applied. :
predetermined developing solution is used to elute expcesed 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. In this state, the
patterned product is immersed in a solutilon for dissolving the
resin constituting the insulating layer, for example, an
alkali-amine polyimide etching liguid, or alternatively, the

35  solution is spraved on the substrate. Thus, the exposed
insulating layer resin is eluted, and the photosensitive resin

15 then separated with a predetermined peeling scolution.



El ectronic circuit conponents can be generally produced by the follow ng
nmet hod. However, the production nmethod is not 25 I|limted to the follow ng
nmet hod. At the outset, a photosensitive resin |ayer is coated or |am nated
on the surface of a netal, on its side wheyge the formation of a circuit is
desired, in the lam nate according to 5 the present invention. A mask with a
desired pattern inage being drawn thereon is brought into intimte contact

with the photosensigi) yQ & illjglng ﬁhu% %soc\’%vqltlt@ése)é‘e 2Yrés tﬂ)é””}nmganlcl

el ectromagneti c wave Wt osenS|t|ve
sensitive. Thewreafted, 1w@em qﬂeppheﬁobyn$hblwéasmslmtzﬁlng ptroaess and a

positive-working type, the ex ed area is.elu redeternlne
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The net al tﬁufgePﬁéOBerUFtr?nﬁbbsf%ﬁdﬁﬁEFHQﬁF <§§ﬁﬂﬁh50ﬁﬁéF§e8? ﬂﬁ

solution capahla@noksdi ssebyi NG HMG BREadus ;SN A% ahoaquReYs fericcase
chloride solution, Alternatively, this solution my be sprayed on the

substrate. Th&<, LpﬁesﬁﬁPﬁpﬁéQbo%kﬁﬁQﬂ?dtP§ &ff BéBSTe e PYasFthethe

phot osensi ti veckesi Asks Lhetnpesiad Afihgbya emﬁgek@rhcméwdand?&w@xgaged
solution to forma circuit. Next, an |nsula ing layer is_patterned

t he
dry or wet pf"&éé%sswat%ﬂé.lr%aﬂitedfw%@laﬁmﬁh@ 9&5&%@%0?%%%%%@

manner as desgkirBed akeyeridh GoRReehkens WiPiddenatlernifg: dede wByal
| ayer. For exanple, in the case of the wet process, a mask with 25 a

pr edet er m ned1PatP&rR T Srige tB8I Mg APafRCP ABF dorP eSS NP MR @Y 92N kO REAE LS,

and an el ectremagpetis Weneyanilchravel @nghhsaetecvbi@h theesphpiosesIsthéve
resinis sen5|t|vi js ap %Iled A Eredeternlned develog g sol ution |slus ed
to el ute expoREd3dr b PIPRaLRE 308! 6P Hositrvel 4tk EhG  photGSehEartd 14 esin

and to elute %@mﬁ@%é’@ﬁ:?@%iar?@@@c bP difRCapge Ofu Mgt b¥ @nwosKi Y ess steel
phot osen |t|ve resin hnéForn1 redeterm ned pattern. In this sﬁgte

pat t er ned “pr odficE*PESFimdt &4 # & TOVaALI A FOF HFSEM ity e PO 3%”%”9'
constituting tbetlieasukatingnbayster,ford enar’m}p&gsﬁleface of the stainless

steel is reacted with plasma to form the incorganic 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 elecltronic 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 reascon 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 sclution. 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 expcsed alter the

removal of the polyimide.



al kal i -am ne polyimde etching liquid, or alternatively, the 35 solution is
sprayed on the substrate. Thus, the exposed insulating |layer resinis

el uted, and the photosensitive resin is then separated with a predeterm ned
peeling solution. 26 For a suspension usi?g stainl ess steel as the
inorganic material |ayer prepared by the plasma etching process and a
suspensi on having the same construction as the above suspension except that
wet et ching mas used for the production of the 5 suspension, the results of
an anal ysi s of% 2 the stainless steel in both the suspensions
show that, in the cagg a ObmiNg:SUSRENSEON PEadUEeEnDY rﬁé?r@:'emsa,sﬂ@mﬁbgm RY
process, the resin _used in the |nsulat|ng | ayer is renoved and the exposed
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are detect®d oreitiRens tihatesolat g 1@yﬁalaﬂdstp¢dWﬁbﬂylé§Cﬂ®I@%w@escﬂﬁ?ea

pl asma et chi n%l:%%%i h%%e &é@i‘atirﬁd'ﬂ%& ‘?i ‘émuEEesé&'}E ftfﬁ%% of
t he stainless i S expose e rennv e resin, such as
pol yi mi de, asa ttﬂnem@@llaattnngaﬁlag@xve almj,f@masepp@sredeéuphab@tl@fsm@s of a

st ai nl ess i d I 0 rmthe i.no ic_ni e d/ or
t he |norgan|c uorFﬁ§%§%§ ?%%égF% ,1%ﬁe?%eQ§§§%9%g§g ﬁg %%%ﬁbﬁ%%

whi ch has 20 legalx zedsmgmm?ttbhln@@matrimg)yayhe J'wetfoemiediiQfgam@bemde

nei t her i norgani c. pi tride nor | ' d
fromthe surféég 0 ‘ﬁengfglnﬁe§ %Qeérg sggghéé %#Hﬁﬁg%fgﬁgvibékﬁdﬁgﬁﬁ
pol yi m de, |nd@q&ﬂln@ytbatfnnme@amgeauﬁdhnmbamelmmimhe surface. This is a

feature Tnherent [n oleal ! one.cllGUId 2 COUBONENLE, SUGH 29 BUARGS] ofs

which for the first T1Ie 'havé = betons p055|
et chi ng procesgse adbestﬂdinaﬂthesar@sgmtcpaﬁémcl©mtcmheh&easbnimhymlpm t he

case of the ‘Q"tta ':Lr%% ?fégfﬁ}g@s%{%l ANge i.q [E‘B%?Jge%'iffm}ﬁ % Sidliely

observed, is proba em cal used 0 the wet
et chi ng i maitel yaaﬁema@adaig@e sglandaione, |mtgem~m9prt@hé tratk ah e nd sdingeEFon

has |ower reagld ¥ikY ¥k h RIS A28 Bts 2 low expansion resin selected

from resins having a coefficient of thermal expansion similar

to that of the metal layer be made largex 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 layexr, the lower the level of warpage.

When the thickness of the adhesive layer is excessively smell,

the acdhesicn is deteriorated. When the total thickness of the

25 upper and lower adhesive lavers respectively overlying and

underlying the core insulating layer is not more than the halif

of the thickness cf 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 tec 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 acdhesive layer is excessively low, the etching shape is

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



organic materials. Further, the processing tenperature is low and is 100C
or below, and the processing tinme is as short as several m nutes.
Therefore, the processing is less likely to 35 change the surface of the

stainl ess steel exposed after the renoval_ of the polyinide. 27 Second

invention in a lamnate, for use in el ectronhic nenbers, conposed of a netal
| ayer and an insulating layer, in order to prevent the warpage of the

| am nate and, in addition, to inprove the adhesion 5 between the insulating
| ayer and t hetiet athkaykend ashdesthiebetichaboveta Welptsanatingl$ S0shas a
| ami nate stru t +a lher | asti, jve. l ' on
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resin used i nist peoadhestve Iayerlhasseerhigh cdef fioieant afhdthenndhg the
expansi on, stacking.of the adhesive |ayer onto the netal layer is lLikely 15
to cause war péﬁ‘@gh'?ﬂépgf E?E,elitti%tijrﬁ)'or@é%thjheathw %W«ﬂ@é’?r P9t 1gecore
i nsul ating | aganeedfiva lowrexpans on iBesticseleaehatg fa@m teskenshhaykehgpa

coefficient of thermal expansion simlar to.that of the netal |ayer be made
| arger than th8 eﬁme&{tﬁé}s%ggﬁ I9%CRe aHhE%‘?\‘?é?ct%éi?@&’ytU’%Uﬁlﬁﬁ}é;§§etgﬁe%"5¥ﬁrance

of the warpagenefe2Onife mhel efl am natesavd heyeurface sbnyheadamgrateiy The
smal l er _the thi %kness ff t he adhesive | ayer as rc[orjrgare wth the thickness
{ G 8126

of the cdife i ASGESEEAG FEYRrENGHET “hé 1y "Gat phge: When the
t hi ckness of the adhegipieedapelinienRneassiyakywamilentibhecatifeskonthsat,

deteri orated. ,when ihe.tot al thickness of the 25 uﬂgger_ ancéJI:UJ1 oy [cgdhgii ye

| ayers respectPvél yr8UEPRYF nde¥r9 (thde?Y §T ngARETEGFECT ndll at +1G° | 4567 i s

not nore thanitherhahféulstitde Lhieknessoed thetsorelizpswl atding bayeeyet he

warpage is |ess JFi ke{% t% ake ﬁl ace. l.n the »I.a\ée{ confft r_ulctciﬁ_on of .t hen

i nsul ating | ay8PSFRIThEPR &5 F'5RF hatd TEJBFATRG P8 1PEpAEEet o WERLFER as

descri bedsabogkectronic circuit components, for example, for wireless
suspensions, the maximuam thickness ratio between the core
insulating layer and each adhesive layer constituting the
insulating layer is 4 : 1. Based on thils, 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 achesive 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 Ingeneral, therateof etching of materials with anetchant
1s 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 technigues. 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



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

| ayers constituting the insulating |ayer are different from each other in
etching rate, in general, the edge shape is not straight and the |ayer
having a | ower etching rate remains 35 unet®ched. In the |aninate shown in
Fig. 1, when the etching rate of the adhesive layer is excessively low, the
etching shape is such that the upper and | ower adhesive |ayers are

proj ected. Onuz8ert bee ot twed i hidch cybherpﬁdﬂad@t echigagdr ate peeladticonshtpines,
opposite to the above rel atjonship (i the etching rate of the

adhesi ve | ayePIFBeRXE¥SHY V&l Y- g}ﬁ?j“laetlﬁéuéﬂhesr ve layer is etched earlier.
As a result, the etegRknNgc8hAPEyi StSHEdvdthate t heyCeMeer ROLkQRIBILS  any
proj ect ed. | deal | y, when all %e | ayers constituting the insulating |ayer,
that is, the éemeerwéwetrsegmayeﬁ e eﬁehaaahéemgi@a?epe defavadan 10
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etching by the wet process, however, the etching rate of the adhesive 1ayer
is in many ca!sempgre‘amﬂe/lcjrﬁecﬁa‘rfa@rlgrﬁcﬁw&ﬁn tltaenofl 10he. caihe ¢ngulratiaig
layer. The bressilal L1 QRO RaVe: df AWCRLEEMILOR dif e uEACT o bhahen 1 8

| am nat e havi er construction o l'ayer/insul ating

| ayer/ second hemmlaa@yae& igrhighl, ayles etchast ﬁD@eﬂﬁoerﬁUJﬁmﬂ@l in dpseriasiitet i ng
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Wi rel ess suspensions e maxi mumt n e core
insul ating | ageefansblacin atdlieexramgel ayeto clonsta°tut |3tgdﬂhelonen§>mbﬁtiaﬂgl}hayer
is 9 : 1 Baseﬁ ontct]pis t h%a res nve%tooto 9Eae/eflfor ane @1 ? dnis
such that, iV yer an etc rat e of one*fourth of

the etching re@eprﬁzsem em@ngmgnlmmmgsnlta@@roftﬁize atihBsNVe TRy BFaENE t he
core insul ati @@e@y%agéigt%mﬁdth@ Anp Gt Cahat LBy 809ind AYR, ofc

et ching shape can be obtained. The present I nventors have experinmentally
denonstrated tHa&®-this hypothesis is correct. 25 In general, the rate of

etching ot material ge¥hthi AN 184LCHBRL S GANSIL86SE T 03 ¥asady o pResi@l to
material, and is a value determ ned by condit’i ons for the neasurenent of

the etching rape wauredesChlsee dofsndéred MideTiRd BEEAPRQ CRSE TMGHRRT T y

dependi ng, thermal expansion identical to the metal is used. On the othex
hand, the adhesive layer is formed of & thermoplastic resin from

the viewpcoint of imparting the acdhesion. The coefficient of

20 thermal expansion of this type of the adhesive layer, however,
is Jlarger than that of the metal layer, and, thus, this 1is
causative of thewarpage of the laminate. Therefore, preferably,

the thickness of the adhesive layer is made smaller then 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 1is preferably not more than the half of the

30 thickness of the corxe insulating layer. For this reason, the
thickness of each layer in the adhesive layer is preferably not
more thanone-fourth of 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 1limit of the thickness of the adhesive layer is



for exanple, upon etching conditions, such as tenperature and 30 etching
techniques. In the lamnate or the insulating film according to the present
i nvention, however, the shape after etching is inportant. Therefore, in the
present invention, the etching rate may bg,neasured at various
tenperatures, which are wused in actual etcﬂlng, so far as the shape after
etching is good. 35 specifically, according to the present invention, so far
as the correlation betmeen the etching rates of the_layers constitutin

the insul ati ngteAFerbs At Fo¢E Mo 18HECH T ESLRMeR t%%ﬁ@ve%t}%‘ﬁr"%?gmzé“%ﬁ%ﬁ\’? e

condi tions cagrprevindexasgeedtgbaper afteroetghl REiall qgﬁggndent ly of the
tenperature. The etching tenperature nmay be substanti al il any tenperature
<

so far as the etcharﬁtqlljlﬁ@t Péng Belyesi¢ededim Wiphaph edkatl Sheh-icReas
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bet ween OC and e etching rate genera eases wth lowering the
t enper at ure, aﬁdavv,h@nampbe t énpethat el idhi ghhetmca dleant 1bodtsackedshyti ng

|0 deteriorat e handeeanbi 1 fors i dreasenu ket 6NERG Tammaratupe | S

nore 10 preferab |nt e 'range o refer
etching is cappllgdzmata@:d SOEVBn Qﬁﬁlﬁrsmtahe Vluhevxmﬁuhlhfty sﬂpbeqxéwmyia

change in co Slt t tc for ti.on, of
t he conponen{rggandhghoref ‘e_jrlungégt r{t i ﬁa h %rg)l %’fénﬁég%r 3;1%&%?%?05532118
insul ating | apedyimider thertio a&ﬁae\’zenmlmhmmar sageeotfhé kegnildantnate, ofathe

mat eri al .havin ef|C| nt of e e n5|o i dentical toth
is used. %n ﬁ% 5t %8 é 1Lh% 82{{%5(3}351 §§ Of'(s olrorr%sdags PR u stl C
resin from the hyémpbjrzled afo llcmalrttmgrrbli@cadbeswenghﬂ'hﬁ coef pmbyrm bhe 20

ther el expansio.ah 0 3ot us ololdie Adhesiys. e, BONPUET @l Larger

t han that of | ayer, Causative o
of the lam nageouﬁhmsefpoTeeenpr ehertabl yeletrhéatrhicbkness tofist Igeoaghesteelfls ayer

is made snal | h core insulating layer to prevent warpage
of the | am na?ereggﬁ ek ﬁicril]é(?{ %ll?n the case of the provision of two adhesive

| ayers, \itfen the totPa1vnh¢uﬁ<<né§§l@fchﬂﬁ@ntlm ddhelse veskayfer § insaxr polymer,

it is considered that the etching rate is not very influenced
by the molecular weight of the polymer. In fact, the above
hyvpothesis is also supported by experimental data obtained by
the present inventors.

20 In Japanese Patent Laid-Open No. 164084/19%4 described
above as the prior art, in a laminate comprising a polyimide film,
with a copper foil keing stacked onto one side thereof, and za
polyimide having excellent adhesicn applied onto the polvimide
£ilm, the polyimide layer having a lower etching rate is disposed

25 on a side, which is to be exposed to the etching liguid, 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 liguid. 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. 1In 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



smal l er than the thickness of the core insulating |layer, no warpage takes
pl ace. Ideally, the total thickness of the adhesive |layers is preferably
not nore than the half of the 30 thickness of the core insulating |ayer. For
this reason, the thickness of each layer #h the adhesive |ayer is
preferably not nore than one-fourth of the thickness of the core insulating
| ayer. When the | evel of concaves and convexes in the surface of the netal

| ayer exceeds Hfig rddijekeess:ehitheradhesive ihayehouhawsyetardbed heoadhesi ve
| ayer does not bite into the concaves and convexes and in sone cases does

not devel op t HOWEdRedrTe PEEINTITREr FGTR CLNhEC THRPT EF PR E 16V SR P hitbRness

of the adhesiv& diAYRf rh$e3Pandd ehARabhY ¥he Ml Mundichi ehenseakMmieyekn
bet ween the concaves and convexes of the surface of the netal |ayer.

Et ching of a gaélyidrvide resin with an alkali solution as an etching solution
for resin by the wet $%§j i t L @ I - 1S sent
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of the 10 am d.saciegiairsleast hbrtlat trackedcley cfiythoxideds dnsnanh conseguthel y

i s hydrolyzed 10 € I lar | ght_ of . .1 he ility
i's considered I{e% de |%‘rpé%%%g?e%gﬁ%gegﬁg&@ngalbalttjeﬁgg%égglrﬁscl%rgése}ﬁﬂqjtlﬂgif he
nmol ecul ari €haiin, shbuddgreouptsd ¢hes Lisongtames mpdonobyzedfetibed®ytwiletraenof

é?i:?]i HEChani Sy ianPIcg'%a Cgsn%% flu% loéfnglgé ?Dcﬂlé’sfﬁe ati tthiestgrgﬁscj)g%?erﬂdirngaFft he
g rate i's not very influence y the mplecul ar "'wei ght 'of e polymer.
In fact, the abevenshypothesisyes absan sapporaret biprexperirient &y danaact
T64084/ 100 dSoRFBEA PahdUy BectRer S moreARR ST AT are LaRbre phea
pol yi mi de fil fhinadi form cdoppertifisid- lbgengnstacked aheorobhecsl gk tthecgofe and
a polyi mde havipg f‘f}?é"11a@%e@ﬂh8§£9%b@pﬂf¥&r?%%@ Qnt@ﬁep@éé@ B kLA the
pol yi m de | ayer having a lower etching rate 1s dispose
In general, the welght average molecular weight of the
resin constituting the adhesive layer according to the present
invention is preferably 6000 to 500000, particularly preferzbly
8000 to 100000, although the suitable weight average molecular
20 weight depends upon the molecular structure. When the molecular
weight 1s 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 foim, or
alternatively, other method may be used. Further, & precursor
or a derivative thereof may be coated, follcocwed by treatment to
form a desired structure.
30 tronic gircuj OMpO i
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 cf a circuit is desired, in the laminate accocrding to
the present invention. A mask with a desired pattern image drawn

thereon is brought into intimate contact with the photosensitive



25 on a side, which is to be exposed to the etching liquid, to prevent side
etching of the polyimde |ayer. On the other hand, in the |am nate
according to the present invention, the polyimde |layers nay be disposed in
any order fromthe side to be exposed to t etching liquid. That is, the
pol yi m de | ayer disposed on the side 30 to be exposed to the etching
solution may be one having a higher etching rate or one having a |ower

et chi ng rat e. rasinhkapeesdéni Llovay aytdxpnstam o chi aber Bt enaaige,C waveithn
provide an aceplale.etehing shape. i n.the. phuralidy, of jpoli mge . ayers,
is specified. hereft’'ore, accordi ng %o e theory o apaneseé At ent
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havi ng i gher “6EEHTg [V REe/ PbF yi e ZJ6F &% SHAVENG tEher Tt 1rd P Acs,

et chi ng shoul debelepingesbitidr.onn bpthviicddesanBy wont tastphaeemrdiingveo
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invention is preherabbyed®d by e PUAMTAL RS Sohesidh.Si Mhad, hheketped
However, the resin.is not limted thereto, and the resin is regardless of
the presence GR-IFHeLi HIFRE BEntPEWS ap e Beke 1y ed e RES2 haatt Py U5t StdRket and

insul ating prepegkl esrmEQriMe&faonl@si thshowthReeqaed tbatcihe &ageor
nodul us referred to herein is a storage nodulus of the adhesive at the tine

of bondi nd of 1FRELVABEITAE Yt 3 layBiCh B5 &R HHHRIENESTT 6F CEXARpPPE SUY T esRt act
bondi ng, but ROte@nst@uage, NMEHH U1 iSHCR=Q BbateriPad ol id&uisitRatef orm
of the three-layer material, the nolecul ar structure 15 or_the_like hﬁg been

changed from £REE i Fnd"etdh SFPHHUIHY. tPEn S§EAEFE 1% Hel Wetgnt 2BV el AQe
mol ecul ar wei ghbtebchbet 1v€3ieR 1 6ARSTHdbed0d be radheghva@ct ayRli nag gpeeding to
the present | n\_{enti on is (ﬁjrgﬁf erably 6000 to 500000, particularly preferably
8000 to 100008C HFERBUbR FHEM stiitdisiietwei ght average nol ecul ar 20 wei ght
depends upon the noheedttl, afinsthidGlakeenaihen dhelgmhatwdashowe) ghimask Roth | ess

than 500000, it s dLbficyll Lo provide;, honpgenets, eogtinoy, Qhohhesother
intimate contact with the surface of the circult formed on the

metal surface, and the insulating layer is patterned by the dry
Or wet process. '

20 For a suspension using stainless steel as the inorcanic
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 1is 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 cof the
metal, 1s probably as follows. The plasma etching gas has a high
temperature of 200°C or above, the surface of the stainiess steel
is exposed after the removal of the resin, such as poclyimide,

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

the inorganic fluoride.



wei ght is not nore than 6000, the filmformability is poor and, thus, the
formation of a coating having even adhesion is 25 difficult. The adhesive
may be coated in a solution fora, or alternatively, other nethod nay be
used. Further, a precursor or a derivativethereof may be coated, followed
by treatnment to forma desired structure. 30 Electronic circuit cntmmnnPnts
El ectronic circuit conponents can be generally produced by the follow ng

method. At the outseln tRePhOiOseRsHL | Ve NIRScBskayers isnspeatednorwhiamaat ed
on the surface of a netal, onits side where the 35 formation of a circuit
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devel opi ng SOF%&P% Bgﬁ'ﬁ guapgaesg}slg egsc%(?%si t”E o) %M{‘Q %Jg&[ %%rrggal .
The net al mﬁthetbmecmmmaublelnngebéopnndu¢@@rbgn uretdmﬂn ehbised procass

sol ution capa?le of,. 10 dl§§O|Vin t.he net suc an aqu&Pus ferﬁ%
ﬁaoe

chloride solu Cgﬁrdlﬁft%P i Vet Iﬂtﬁp ut.oﬁ“ﬁ§§eﬁFO”“géyea”&h

substrat .0 _Tbﬁstheheemm&tﬂhrﬂgppsedesm uhgr$ﬂﬁﬁaﬁ£3nsmetmledxtﬂmﬂeUhenot
phOtosenS't'VSbE§§5§g'i%tq593 Ied o%elﬁ%-s’p&ﬁgeéﬁéﬂggepdpeqkhp%se%oth|on

to forma circui e“8a nher “as déscri ove
with a desiredepatt etwhiingges hrelmgydarxa\m}dahameomlxstmmugmh gerterali,nthemat e

contact wi th Lhe supLace, of 4he, & rould. foried a.t bemetal surfage, ;d
the insulating layer i s pa by e dry or t "process. 2 or a
suspensi on usbngasfiai mhessislisel Fastlide, ither ganressing temperature is low
15 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 tochange the surface of the stainless steel exposed

after the removal of the polyimide.

20 [Example Al]
Ftching test
For a sample, 2 polyimide resin (pclyimide A) compesed 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 polvimideresin
(rolyimide B) compesed 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 um-thick polyimide £ilm APIKAL
NPI (tradename, manufactured by Kanegafuchi Chemical Ind. Co.,
30 Ltd.) was used as a low expansion polyimide for a core insulating
layer. BAn etching test was carried out using an alkali-amine
pelyimide etching liquid TPE-3000 (tradename) manufactured by
Toray Engineering Cc., Ltd. was used as an etching liguid.
Each of these adhesive resins was dissolved in the foim
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
204 plate (manufactured by Wippon Steel Corp.) having a size of



material |ayer prepared by the plasnma etching process and a suspension
havi ng the sanme construction as the above suspension except that wet
etching was used for the production of the suspension, the results of an
anal ysis of the surface of the 25 stainles¥ steel in both the suspensions
show that, in the case of the suspension produced by the plasnma etching
process, the resin used in the insulating |ayer is renoved and the exposed
netal surfacelsscifigagtedmtd i phasrBeto &ff V& 8D 4 MQRYaBhe Dhérdda inguniace
and/ or an inorganic fluoride surface. The reason why, 30 in_the case of the
pl asma et chi NG’ pEBCES ST GYET w6t g&RIC TRt 3§ A6 -anBP DICOEY B §ART C'FIEUDYT de
are detected pftdhe sSufd ageaibut Nes ARt Ad 1engthr ebatd v @s chobh awsithlThend

pl asma etching gas has a high tenperature of 200C or above, the surface of
the stainl ess? ﬁ%?aasiﬁl@%ﬁg&ﬂt &R HRT Pénpvals Pl fHel ¢ s A st ERt B

pol yi m deg 35c@sréherd nsdited 10 thaysEas @hdiie ogxpased; suriiacaofisd BE an
stainless steel is reacted with plasma to formthe inorganic nitride and/or
t he inor gani c1®iterd del L3 highneRe wihera RaRGeri AYPAel LH8 & I0ICIR SSEsPERSY on,
which has reapdgegha %@&chmm@apﬁﬁ%ﬁa &, Wel8LeAEREBEOCESS, sTedd her
an inorganic nitride nor an inorganic uori de has been detected” fromthe
surface of thecchapip@ss- sThercekposed huf tempilkepteheyares ciise pal Vi de,
ndicating thaby o FRENAGH.00K 18468 kPplBEoo SU Y Afhanll Shalid AckEALETS,
inherent in electronic circul onponents, such as suspensi ons, I chfor
the firsiOtinBohawebnbeeoreipbsed bl d-td he Wristducded byeemes WbTred chitiy a
Process acc%%ﬁ?&ico de.nre %%%%%9&8”%{-% oINg, [ ASOn, Wy, 1hhne) case 10
of the wet etchfng process, "any-change in netal surface i's not o(bger_ved, S
probably as famdowstorrheasheniisabing quildeusedbien thhekness etchi fgei sthil nly
an al kaline sglwiion. ;dmgeneral sidhe ,abkalimne ;$akubhon; 1as | QW6fess nad
reactivity with netals than wth organic materials. Further, the processing
tenperature i2c¢RWEESUARM, g SIDOT Wiehel BvDekid kt (RelFrdcbsdd g tEPAENTE as
short as;ssevgi@hr BNt &s Lyl erf o crdoiicsygonsirder edhhah i ERgepE 0geaSI Ng
is less likely to change thHe surface of thée“stainless steel exposed after

t he renoval d:?/lgp@%o}@gmsdu@j:racted from the initial film thickness to

determine the degree of reduction in film thickness. For each
sample, the degree of reduction in film thickness per unit time,

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

20
Sample Etching rate, um/min
Polyimide A About 11 wm/min
Polyimide B About 0.1 pm/min
APIKAL NIP About 20 pm/min
The results show polyimide A has a high etching rate.
[Example AZ]
25 ation o o] ter

A 12.5 um-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 2 100 um-thick SUS 304 plate (manufactured by Nippon Steel Corp. ).
Polyimide A and Polyimide B as used in Example Bl were coated
onto this laminate to a film thickness of 2.5 um = 0.3 pm on a

dry basis, and the coatings were dried in the same menner as in



20 [Exanple Al] ElLchiaa test For a sanple, a polyimde resin (polyimde A)
conposed of ethylene glycol his-trinellitic acid dianhydride and 4, 4'-

di am nodi phenyl ether was used as a resin for an adhesive 25 insul ating

| ayer, and, for a conparative sanple, a pof¥inideresin (polyinde B)
conposed of 3,3 ,4,4'-biphthalic acid dianhydride and 4,4 '-diam nodi phenyl
ether was used as a resin for an adhesive insulating |layer. Further, a 12.5

fun-thick pol mxﬂxﬂﬁd‘ mhm &E’xlclﬁ/éla:[tlélEl {it¢ @@eme&\exlmma‘sa@tpe@ated Keonegaé uchi
Chem cal I nd. 30 Ltd.) was used as a | ow expansion polyimde for a core

insulating | a%ﬂé‘r Pjﬂhee@%m}}ﬁg SP@@PlMsaQSbltﬂlﬁeéle‘ﬁt"’qfsl% D&ﬁ aykat i3 ne
pol yi m de et ching, %59%\%1-5%@' 300Q (bradepaped d@?&lfﬁ‘ﬁt ured the sdRE d¥nner

Engi neering Co. used as an etching liquid. "Each of these adhesive
resins was di s?siold\@e@mhedh@)@mmpoaﬁl@ﬂde oty mode iide B were coated to

N- et hyl - 2z pyrg viak gh was
spi n coat ed onfg p'mbﬁn CE”E{{IJ%PSng?I\%?]a nogﬁﬁégc?’]u%ggﬂ%??ﬁh \p,)\lggngét eel
Corp. ) havi ngﬁndrrsﬂ%zeﬂidfﬂu %41 al:Eaeasrj:me Jiﬁsoﬂnatmn@ thiekness 6f120Et gidi0 Fun,

and the coati NG Mas at _180C for 30 min. The coated pl ates

ven
were cut intd a §r2e 6?55%) %m—’i gayce P e%ﬂ%are bout 2 cmin width, and

a cut was provided althetsteememseea@}h e mrrplﬂiaepha@elmmlmalr@ﬂta@fmﬁwekmfe
foll onwed by the nment of the filmthickness_as an limtlal film

thi ckness. wi t F 2RAEE PGpeeen |anthitekkeds neter Y ki CBekt-ARITBHID:
tradenane; o rramfn@etawtaeems ySh D& §e@bmb@9y) a;aEheueqhﬁwmdkh@olspéﬁpbm@ ates
wer e di pped i tlrli g e etchin |g% gPE—éﬁ e,

manuf act ur ed OC'?Q? tEﬁ) FREEFT My TEF A PERY F'Igd bee StIPFRT with
a nmagnetic stfomﬂet:mr egul atedhaturxface uﬁ’lidéd aheorftidx,t dok 1plvadeby aad;usf or
each dlpplngtlrre i ckness of the film substantially in.i Site,
where the inifi éﬂltaf: I Q%W&H@Q?rh‘&ﬂ’dlﬁé@ﬁsn‘égmur\ﬁaz }ﬁ%aa?@fiegg%%t#l

Dekt ak ( Dekt ak 016000: tor golesyeams &5 trrmue‘—a(awercedndwezslajanlﬁemhgola)ggﬁ)yefl'he
filmthi %@nes§oﬁgEgﬁctQOQplfgSly@s Sl%%tala%t gd i?ﬁm t he jal filmthickness

to determnet egree of reduction in |cknes or each
In such a state that Lhe suUS 51de was masked, the

three-layer material was dipped in a ferric chloride solution,
and the copper foil was etched. A2 5 pm-thick e&lkali
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 linearx
pressure 2 to 4 kg/cm, and the laminate was then allowed toc 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% agueous Na,CO, scolution 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 liguid 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 cut of the etching liguid, followed
35 by the separation of the dry film resist with a 3 wt% aqueous
NalH solution of 50°C at a spray pressure of 1 kg. The insulating
layer, which had been brought to the desire shape, was cbserved



sanpl e, the degree of reduction in filmthickness per unit tinme, that is,
the etching rate, is shown in Table 1 below. 20 flth] ~ A | Sanple Etching
rate, pmmn Polyimde A About 11 Fun/mn Polyimde B About 0.1 Een/mn
APl KAL NI P About 20 mmn The results show ol yim de A has a high etching
rate. [Exanple A2] 25 Evaluation of shape of pattern A 12.5 pmthick API KAL
NPl film (tradenanme, nmanufactured by Kanegafuchi Chemcal Ind. Co., Ltd.)

was cut into a$igenoh, L3Cmath G sauRke hi:oh WASJLhsh seaekynapp! | ed

with a weakly pressure-sensitive adhesive tape so as not 'to cause cockling
onto 30 a 100emarhinek tBE)S:BOALPY atletfevanuf act ured by N ppon Steel Corp. )

Pol yimi de A and Pol yi i de B.as i 0, Le Al were. - this
lam nate to a film %%rgc%ﬁgsﬁéggf gésgefcgin%%nga &Hag\gegglﬁgiﬁ(gggjfgﬁ%ﬁd %%e
coati ngs wer e stichedhdtnt hbeddans veeaineer] sad nignl 8k r Brafpie #Ahd wiheragktsed t he

ted fil ted f th SUS pl at t.he . he .f.1.1
v turned over CERE i IFPEraAS T aaf R i ndrirg eanserd it o
the sanme manner, tas deselibbey abowe; qallyi MedeeMoand pol gid ey BEaereocoat ed

to 5 forma film The assenbly was separated fromthe sugport. Thus, filmA
with an adhesivBiR ng@tatd HgQE et haid ey an B! aias 4n CratheSase Ya3 ditaBPhg

| ayer were prepar @dd ihgsedf shapecacin WitM pdcathiosd el édtstdmatiing dsaype ) wer e
sandw ched between a 20 pmthick SUS 304 HTA foil 1|(Kﬁtr_adenarre, 10, . .

manuf act ured BY'CRPEBBRN StledNecBEphINamParel 81 Fehe CrMdiRatsppet "aInYy HoPF ¢
7025 (tragenapeprepaviaciyregadyn OAn upalvnsent kay.copper foil inits
rough surface faced the fil n}% fol l owed by vacuum contact bondi ng under
condi tions of pressdlEé‘aI“prPa aAd 300C for 10 min to prepare a three-|ayer

material having a | a@nual®ca0nst fustdOmofi SWy : insulating layer : copper.
'n such a state thatThtehgo%fJ?_sz_(iigeAV\alas? urg%%k%%, Etxgj%ple Al was coated onto a
copper foil having a size of 10 cm x 10 cm and a thickness of
15 12 pm, and the coated copper foil was dried in an oven at 180°C
feor 30 min to form an akout 25 pm-thick coating. Thereafter,
etching of the copper foll was carried out in 45 Baume ferric
chloride having a ligquid temperature of 50°C to prepare a
polyimide film (polyimide A). The film cf polyimide A and a 25
20 um-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 viscoelastlc measuring apparatus RSA-I1I (tradename,
manufactured by Rheometric Scientific) under conditions of
25 sample length 8 mm, sample width 5 mm, temperature rise rate
5°C/min, freguency 3.0 Hz, and temperature rise from room
temperature to 400°C.
As a result, it was found that polyimide A has a tan 6 peak
around 170°C and has a softening point around that temperature.
30 On the cther hand, APIKAL NPI film (tradename, manufactured by

Kanegafuchi Chemical Ind. Co., Ltd.) was found to have no tan
0 peak until 400°C and to have no thermoplasticity.
[Example A4]
aluat] of & LC
35 Three adherends, an 18 pm-thick copper alloy foil C 7025

(tradename, a copper alloy foil, manufactured by 0lin Corp.),

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



three-layer material was dipped in a ferric chloride solution, and the
copper foil was etched. A5 pmthick alkali devel opnent-type dry film
resi st was heat |aminated onto the 20 exposed adhesive insulating |ayer
surface under conditions of speed 6.5 mn¥A, roll surface tenperature 105C,
and linear pressure 2 to 4 kg/cm and the | ami nate was then al |l owed to
stand at roomtenperature for 15 mn. Thereafter, exposure was carried out

using a predetes i Mmed JiRSK 1Y WIRRRs 9fed] CONLACE, exPoSUne Zh-sistemmatkal00
ml/cm . The exposed_lam naté waS allowed to st and era efor

15 min, and t A& W y1Pi (TR adsiade vl Hieide Het B‘EQH?@FFHlSd iDYr\;f@/"%

Na2CO3 sol uti eihdinder eandidd onstqof, IRGApdcSRAAN , RIrRP 8HE€acthdel Jrobt 45%@860
Thereafter, the dry fllmre3|st was dried, and was di i pped 30 in an etching

i qui d TPE- 3060 s el atandr aey oF eyl Forsp irEdgiledPi Hge Calletengs)

whi ch had been,std rg@qﬂte@gswgm]gw magnetl c stirrer to such an extent
that a vortex took place. t he pol i/vamde filmwas fully renpved in the

formof the mask, the Pdrne@aman F‘rpfleisﬁ svalpst tak &t of adhesaverray Iiigei d,
fol |l oned 35 by, E%gﬁgbseparatlon of the dry filmresist with a 3 wt % aqueous
NaOH sol ution o C at a spray pressure of 1 kg. The insulatin | ayer,

whi ch had been brougmnqaﬂem@ndiesw*eemp@lEV\/astab’SmW@hl}B@l’Ot\?hg@dgw ARESEM

(scanni ng el echy,qn. g p@%ﬁgpsq)bso&%&%gg@%a&osegé?-gws LheLhel poehage. The

etching shape 0 amnate using po hesi ve
i nsul ati ngo| ayertvgen [dfe adivesvaze mrraaué@ttedag 8 agyrext evde orlee igvhstatateg andyer .

For the | ' | vi I t b db
etching Tor andrcliroarn. AL e Chebure ne e e 0 h B S RTRE.
was | i near ammmd@targoédyghapecoAnssEMf(a@dmm ng @h@@@h@ﬁlﬁﬁﬂwﬂ@ﬁéﬁg

bropared | n BLE G KoF e AR B oD o SHE R Vel balT SRCeF S0°
vi scoel ast i ci 304Théapsl ymmméaqxw@dmmﬂmp@@mee MPrmak wesaredcbanes &Y
copper foid haying 2651285 QX nifueManfed L kkA8ss @f., 1td. with
alumina of #1000 as an abrasive material under conditions of
pressure 0.7 kg/cm® and scanning speed 10 mm/sec, and the surface
was then ultrasonically washed with purewater for 30 min tc 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 wn-thick coating of polyimide A as used in Example
Al was formed by spin coating on the surface of the 5US 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 laver 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
um~-thick SUS 304 HTA foil (tradename, manufactured by Nippon Steel
30 Corp.), an 18 pm-thick copper alloy feil C 7025 (tradename,
manufactured by 0lin Corp.), and a 75 um-thick APIKAL WPI 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.
il} Preparaticn of evaluation sample of resin film
APIRAL NPI (tradename, a polyimide film with a thickness



15 12 m and the coated copper foil was dried in an oven at 180C for 30 mn
to forman about 25 Fun-thick coating. Thereafter, etching of the copper
foil was carried out in 45 Baune ferric chloride having a liquid
tenperature of 50C to prepare a polyinmide!¥ilm(polyimde A). The film of
polyimde A and a 25 20 Fun-thick API KAL NPl film (tradenane, manufactured
by Kanegafuchi Chemical Ind. Co. , Ltd.) were cut into test pieces having a
length of abegtsdl.n,Cnmands & W10 fz<§n a1 hdeh ceie chhennaeasiredrai fh - a
vi scoel astic measurl n par at us RSA— g (tradenarre manuf act ured by
Rheometric Sc‘W%ﬁtP?‘i’Y:? %ﬁo‘e?t LG dAdMof 25 sanple length 8 mm sanple

width 5 nm tenperabutB Eigesraf ethdGwbwe-ddLauenty thleHadharénbienperat ure
rise fromroom tenperature to 400C. As a result, it _was found that

pol yi ni de A HaQUEDERSM slpddle SErBuRdN2PECeandehsshed @ ng® point ar ound
that tenpgrature. 3QeQpetig ﬁlh@%aha@ﬂelﬁghfﬁl-céﬁtaét |18 {ddpdeiarRacred

manuf act ured by Kanegafuchi Chem cal d.) was found to have no
tan 8 peak umid mmdlneoaﬁhveen@stmreiemmmmmmﬁ OEEXQB(T.G @ndid} Mpra

Eval uati on Oft@dtée?%b%lile?’%vgﬁ %etl%qhesr Ts @e%@%ﬁ?fé&él@} lléjd 'ftaﬁ;ul)é’é/e foi |

C 7025 (tradena a copper alloy forl, manu
Fun-t hi ck SUSS@04cHIZE fol Itha faddnanng aamBUsat ophs . 37 rranuf actur ed by

Ni ppon Steel Corp.) i ck KI TL tradena

pol yimide film rranﬁ?g@?tﬁ\é‘%?d %52883?/%5 " s %‘?J“%ﬁl ess”??d‘”}
were provbded, and BhReKaHhes] O(rtmfc}dnlees adheml)ve ¢ el At (iohg clapess atdaot ) he
resin filmto the a eval uated. as i) arat i of
eval uati on sanpl e ogp?%‘%gg’ lc(je{rlﬁleﬁ'eS Eseéﬁh Co Iéthvﬁ%P&d (F(ll:))n (%ggsmﬁe

i ntentional | yupy ovi ded on the surface of the substrate so that separation
does not take pl aceiiJl_? ﬂpgé {4 he adhesive insulating layer and the
substrate and interfac eel 1 ng between the adherend and the adhesive
insul ating | ayer orEeohexf \‘Félef aprnples off the adhesivensndol angng.) 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 cof 500 mm/min. The

results are shown 1n Table A2 below.



| ayer necessarily takes place. The surface of a 100 pmthick SUS 304 plate
(manuf actured by N ppon Steel Corp.) was roughened by 25 neans of a wet
bl ast er manufactured by Macoho Co., Ltd. with alum na of #1000 as an

abrasive nmate
speed 10 mmi's
water for 30
case,
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of polyimde

rial under
ec,

mn to renove

ses warpage of the SUS 304 substrate.
AE§§“%§QS in Exanple

condi ti ons of

pressure 0. 7 kg/cmi and scanning
and the surface was then ultrasonically washed with pure
t he abrasive deposited on the surface.
both sides 20 of the plate were roughened because roughening of only

In thi

Al was forned by spin coating on the

surface of the SUS substrate

roughened, an

S

A 2to 3 pmthick coating

as the sub_strate Q&g&esﬂcpes of Wpi ch have heen

h

d 25 thepreatin
n adhesive insu

wiae— e o 3 oA
vWaS urrcu 1l

ati g 1@Aer of

Te—Sane—irantier

Ex@spl @ As-Tdn

3 ]
as—+nExamte

t heARLIDAT M&te,

Al
The

to provide a
| am nat e havi
was st acked

ned

n Igy@réj%*ostr 16

at e b%ua/ tai

ol
dun-t hi ek copps

AL oS

TG T MU|luﬁ—btr;l3(i1?—|Eg1:glgéI}]r S: P o rorT
(tradenane, nexfrd wed by N ppon Steel SQLgbrp.)r an 18

alloy foil C 7025 (tradenane, manufactured by Oin Corp.), and a 75
pin-thick APIKAL NPI film (tradename, manufactured by Kanegafuchi Chem cal
Ind. Cc., Ltd. ), b¥s\azeswitoni@cklP Bokdity Ghder( toosgnernensnatufagiyaeat ur e
300C and surf r : . f.Qr hn ot p I (I

sanpl co. 1) Proparaaachs ciEricl 3P 8, L AHB08RE T REKRR 1O R
(tradenane, a Pblttien athdrdmiswibyh centhctkbhesdigg. dfhesrdaapn fouftddsuiéd by
Kanegaf uchi (}qgﬂ . : £ d.) sWas.p i esif.fi i?pIB

sides of the a.of%sggig%i6%%1?%#ggigﬁﬁéréﬁqgg%%gggafgﬁgﬂéﬁegﬂ?nA% e.sg%g
manner as descrilyedragbdveei Aren tIBiTioplessiinityl mEyasophErftl | gobohriset A
bonded and st agked, 4Nk Lathafl+f Nes aghShENds TuRder AQ?”Q{aéiPﬂé, rowd@Eqand
1 MPa to prepare eval uation sanples respectively having |am nat suructure
of the fol?owaRPL ond# LS -onSTHIAP| RANCINFE T T R4 ckhesgo2Bophpg- 18085304 The
(thickness 20 yiiPnophQsAREKAL NPl (N GKNE88n2Bn8ina11G EO2Babthbskagss 148

fun)

r

less likely todevelop adhesive power, whereas the polyimide resin
using ethylene glycol bis-trimellitic acid dianhydride according
to the present invention has a very unigue 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 censtituting the insulating layer

is formed of & polyimide resin which comprises repeating units

represented by formula (1) and has a glass transition point of

150 to 360°C and is dissclvable in a basic solution at a rate of

the laminate according to the present

more than 3 um/min,

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 & 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



APl KAL NPl (thickness 25 Fun) - APIKAL NPl (thickness 75 tom iii) Peel
test Each of the sanples of the above itens i) and ii) was cut 15 into a
width of 1 cmwith a hand push cutter, followed by a 90-degree peel test
with a material tester type 5565 (tradenangf nanufactured by Instron at a
tensile speed of 500 nmMm n. The results are shown in Table A2 bel ow. 39
Tabl e p Adherend Sanple C 7025 SUS 304 H TA API KAL NPl  Polyimde A 1250

g/cm 820 g/cm é@@@t%ﬁ”ﬁeﬁﬁéfﬂ}cﬁ(%ﬁb adMesd drestik he iﬂ%ﬁ@%&sﬂtfﬂd TAyer

(tradenane, manuf act ur ed anegaf uchi_Chenical 1nd. . . ) was not
adhered to eacHCO@f mwsad%W@ﬂ@}WScoh@%&:Vm ngf Wh eagahrﬁ@%cttms is

believed to re , crihe V. f il

free fromt herﬁrog?aisg}, JE@“ éegg%t re:l[ls?]t ghég[% o (% t}ﬁ&%‘gﬁes}vé g]t rengt h
as shown in Taﬁlléiié@;lt N@tsusultmrtﬁn@ed Jl@aigmﬂbpésmcvrstlaﬂfn@caemn@p&mes
e Lo pwina Fagherollfq ! NAIPhaStLALLY noge LeRkhy HAeRd Nk ent

cont act bonded 0 develop adhésive p ereas
pol yi m de resi mnvestngnet hinbermicgi‘ryﬂui bEs-a&r @mébrlunude anoeezmrdl anlnidgi ctéae

e hot % ovor SO BTSN ERLLSL R RO 01, OIS S e has
| am nat e havi ngaget armmatle@ sialydimide oIaxﬁmastIe mehal iwﬂétml dtillmg can

| ayer/ second net al truct ure. of rre er /i nsul t| ng
aver.Cwhen (RO AN FRgbAtothe RS PR A PRV EEIOPE alY o8
and at | east onembfﬁaté\aabaygrtsnecahev:eﬂmyemgcdﬂw:nmnoai tag Heayent insod=dnnmed
of a polyimde resin whi

(1) and has a ‘&?Bsgt‘flil% SI %gﬁ]%o %t%llé‘?e el%if %6%"@%%0%8 Eeg gngggﬂ%bf“g{trﬁlg
basi ¢ sol uti oncatpenertecaf alsorie toaniBduriint neatdR. | ahenateraccdrdithg t o
the present wet etching is applied, etching can be carxried 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 circuilt
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 gquality in the metal

20 surface can be obtained. -

[Example B}

tching test

Insulating layers were prepared using the following

thermoplastic resin varnishes and low expansion polyimide films
25 by the feollowing method. In this case, the following etching
ligquid was used for etching.

Thermoplastic xresin wvarnish - PRA-Z (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 -~~~ APIKAL NP1 (tradename),

polyimide film manufactured by Kanegafuchl Chemical Ind. Co.,

35 Ltd.; and KAPTON EN (tradename), polyimide film manufactured by
Du Pont-Toray Co., Ltd.

Etching liquid - TPE-3000 (tradename), alkali-amine



25 invention has a good shape after etching and, in the case of a
continuous | am nate, can be continuously etched and, even in wet etching,
can be etched with high accuracy. Thus, the productivity of etching is

hi gh, the apparatus cost is also advantagédusly |ow, and a good etching
shape can be realized after 30 etching. optimzing the etching rate of an
adhesive insulating layer in an insulating |ayer of a lamnate for

precision el ?CIBdSEFHJﬁ?id(Qie"t%%&hgcl?['ﬁ@ﬂ?'ﬁ{a%uf%@%ﬂréﬁ W ret8s Enguspershgns. ,and,
in 40 addition, rendering thé adhesion of the adhesive insulating layer
good nmeans si mut€aneous realization of both contradictory property

requirements. In ther}@éiﬂ{%%g 1LQERRT GUE; 11§85 REeR e fsﬁ;%ﬁ”!:éa{:é’d onto

si mul t aneously realize bot ntradictory property 5 requirements. On the
ot her hand, ac®ordiSngldoptaiee prasien & $hvertd dy, cithd hZlopt icaw of tlaigiglegien de

resin havipg th bove-descri.bed specific fo | ati gn as an adhesive .
insulatingEl |é?gﬂfﬁ%“Wh%D5bf§#ﬁﬁ885$éﬁi%8t%05ﬂ3¥thufEﬁiﬁﬁfa%d?R?Eihoﬂs‘DI

si mul t aneousl| yatkdlliz earheshlkev eNr &gzl r @mertenanEhe peflyaeidehemide | ammahe
havi ng t he abqye | r._canstruction_.can .he conti sl tch t he
| am nate for g‘)lae%l}%ég%lgge r WO?OCF?CUiIt d'do“r%oﬁ@%#s(%éﬂr@gﬁ%s“%’h%&pyam%gg
conti nuousl y timeateedvaiiestef omenuidenutdie bywetTogtothi ngpi s appl j edpaetsObiong

can he carried, ,out.in_an etchin ti which is at |east o order, shorter
Chan the et chi ot AdomEntl st DI MsRDshy afin et At e Rk S8 e
t he produt?i orLtaf. Jpr 88+30 art reldciameni po o intidd vacaripbneamrs; £ ot rexdanp New

the resul 5 oFTHE TOITH Ty Cexanblds) pfoausts A e FIBA A Changs T
quality in theamtizh, ROnstataceed ay bewobtaamethenoadmaloe ,Bltd Ej ¢thibmgptest
I nsul ating | ay, re prepared using.the.fol|qw t.her l.asti.c. resj
varni shes and or\fv%}%pg{ns'tolr?c{pep a%erﬁ _(Pgﬂ.fyfaﬁr}f afg\gqu%ﬁnel%oﬁ%wﬁ%gt?ﬁéteﬁogg I n
this case, thesiftahliovhagieithimg. )l ves drved Useth boenettchBotr for 30 min.

15 On the other hand, the coated portion of PAR-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 & 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 cm 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 Dektalk

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  toock 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 & graph of Fig. 4 wherein

the dipping time (sec) are plotted as abscissa against degree



Thernopl astic resin varnish ....... PAA- A (tradenane), polyamc acid

varni sh manufactured by Mtsui Chemcals Inc.; N 8020, AT 8020 (tradenane),
and BA 5050 (tradenane), polyam de 30 imde varni sh manufactured by Toyobo
Co., Ltd.; and SN-20 (tradenane), PN 20 (#2adenane),and EN- 20 (tradenane),
polyi m de varnish manufactured by New Japan Chem cal Co., Ltd. Low

expansi on polyimde film. APl KAL NPI (tradenane), polyimde film

manuf act ured by K@g]g;gia{ c 3 KAPTON EN
(tradenane), ?yl m e#&rn%n?gﬁu %ﬁ{:g@e%@“&f I—”%n &ngﬁdCo Ltd. Etching
liquid -- TPE— 3000 (Thedemamepf aUcaalnganmmefM‘m) pol y¥ Bidlecdt @hchg dfi quied
manuf act ured by, gy, £0gineerdng, %Jﬂé}dslb’ég a-ﬁlaie etar?%”mm@?é'foxﬁeékﬁansmn
varni shes were spin coat ed onto | ate having a size of 5 cmx
15 cm and a t hpeknsssie ¥ idins1@0thurmhe @Lkaﬂhrmheespmlf}’@@hd&) e4QhEng. 131fhetd
coated portio f e e i

var ni sh n%nuﬁi% uBF edd BH]% ‘%@é’c@?ﬁuh dﬁ%%dr(agog%%?gﬁgégﬁg%ﬁ@ﬁ afn[‘aldgfg

i mde varni sh,lsrmimmtm édabﬂp Eoybbbewo., Ltd.), BA 5050 (t radenane,

pol yam de i m de varni sh, manufactured by Toyobo Co., 10 Ltd.), SN 20
(tradenane, polyimde varnish, manufactured by New Japan Chem cal Co.,

Ltd.), and EN-R&hId4 ridename, polyimde varnish, manufactured by New Japan
Chem cal Co., Ltd.)] e _ - 1arn|sh
manuf actured by M tsi{i_CheRPEalsla¥Ry ) wer cEbE iR | ¥R Ry JWEIR 180C for
30 mn. 15 On the other hagy@I_,zé he coated parti @BOQE E’Mlﬁ/,&lgﬁadenam,
pol yam ¢ aci d varni shy—manufactured by Mtsur—Cremcals Tt wes| dried at
120C for 15 nmin to remve ¥ Aol vent, and A 1
predeterm ned treatnent toygofduct thermal |mAg)@tJ|tonL0§h§ﬁl%Qynpr eparing a
pol yi m de. 20 Each of [the dried coated products_ thus_obtarmed was tut into
a size of about 1.5 cmin h_x_about _2 lcm PROWEIP hHMARD was
provided with a cuttel knlﬁeg@to t he center [of hﬁ@usagpbeﬁm/miﬁl | owed by the
measurenent of the filmMTHickNesS_as an iniftial. fifmthickness With a
tracer type filmthickne tak out 20 pm/min
EN-20 About 11 um/min
BA-5050 About 15 um/min
KAPTON EN Abcut 7 um/min
10 va ti f_adhesio
Three adherends, an 18 um-thick copper alloy foil C 7025
(tradename, a copper alloy feil, manufactured by O0ilin Corp.),
a 20 um-thick SUS 304 HTA foil (tradename, SUS foil manufactured
by Nippon Steel Corp.), and & 75 pm-thick APIXAL NPI film
15 {tradename, pclyimide £ilm, manufactured by Kanegafuchi Chemical
Ind. Co., Ltd.), were provided, and the &acdhesion of the
thermoplastic resin and the resin film to the acdherends 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 focllows.
The surface of a 100 pm-thick SUS 304 HTA plate (substrate)
25 (tradename, an SUS foil, menufactured 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



25 16000 (tradenane, manufactured by Sl oan Technol ogy). Thereafter, the
sanpl es ‘were dipped in the alkali-amne polyimde etching liquid TPE-3000
(tradenanme, manufactured by Toray Engineering Co., Ltd.), which had been
stirred with a nmagnetic stirrer regulateds4at 70C to such an extent that a
vortex 30 took place, and, for each dipping tinme, the thickness of the film
substantially inits site, where the initial filmthickness had been

reasured, Vas AR N, BeLEarery LYRe Ll ekt dRer 1Bok Alecl 6000

(tradenane manuf act ured by oan Technofogy) i ckness after
di ppi ng was s@buiadme@uﬁﬁ@nﬁtheeHﬁuﬂlaﬂ1355bnhﬂﬁﬁhyc%mﬁssiﬁ@I@epékﬁﬂﬁéfﬂhe

decree of reducti o B LM Skpess he,d sulis abeaahamn dt gt ant o

Fig. 4 wherein Sec) are Bsci'ssa agai nst
decree 42 of1ﬁeﬁmc¢ase |nothlmuﬁhsckﬂbs@qéA@ﬂﬁtasumnélnmmugaéﬁuérbﬁaauﬂé

h 70C of h I d
cach of (Fo | ORISR BOryiHes BPI TRt RO RE 81 REI e PRI i de

etching |iqui aisb TRE- SO0 fdttaadernae rcamonf @by ucedc byed rayd kngiveess ngr@o.

Ltd h Tabl e .B1 bel Table B R | Et chi t /
SN 20 About 1B PP BAR RERBOHS Erghiati AT 5025 RSO L0 08 P

PN-20 About 5 spin¥ydateN ﬁQZQhAlaQump%nS e g plf&ﬁﬁhn NBf Askms;tllzﬂ fupderyi n

EN-20 About 11 pun/mni.n A- 5050 Ab ut 15 ninln KAPTON
10 Eval uation®S 6ﬁéﬁdﬁégﬁb O?ﬁrBﬁt ége Qﬁtfge%UEPqtﬁﬁﬁénc BEF %mfg§ﬁ¥o.|

C 7025 (t1v adepan®. paatepperhal é@;\sﬁl@tle, aﬁamuf@q{ﬂarchlt{yeélirrg B@measm Lh@ 20
pi n-thick SUS 304 Hﬁégf0|l t radena SUS foi | nanuf red
Steel Corp.), R CRS AP KAEINEIT QRS Ve AT o Hedln

layer necessarily 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 f£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 layexr
censtruction of resin layer/substyrate thus ochtained were stacked
20 onto each adherend, that is, a 20 wn-thick SuS 304 ETIA foil
(tradename, manufactured by Nippon Steel Corp.), an 18 um-thick
copper alloy foil € 7025 (tradename, manufactured by 0l1in Corp.),
and a 75 pm-thick APIRKAL WPI 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

X

1 MPa for 10 min to prepare evaluation samples. Here the tan
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 f£ilm with a thickness

of 25 wm, manufactured by Kanegafuchi Chemical Ind. Co., Ltd.)
and KAPTON EN (tradename, thickness 25 pm, manufactured by Du
Pont-Toray Cec., 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 1i).

The resin films were thermally contact bonded and stacked



)polyimde film manufactured by Kanegafuchi Chem cal |nd.
and the adhesion of the thernoplastic resin and
the resin filmto the adherends was evaluated as follows. i) Preparation of
eval uati on sanple of thernoplastic resin 20 For AT 8020, a resin |ayer
havi ng an extrenely |low etching rate as shown in Table Bl above, the

eval uation of the adhesion was not carried out. For the other thernoplastic
resins shown {d clabl g:Bl netmt%%%él gRsvRS-SyaluaLRdoas3betd aws. 1 The o
surface of a 100 pﬁ}thICk SUS HTA plate (substrate) 25 (tradenane, an
SUS foi l mnﬁ%&%deﬁ?lwfp%h SEEBL o R aRAS Vel BudhehEl by 3 a
wet bl ast er MeRUh RGLIHLE oY hMBEON DL hg cddihnaMildhsal um na of 411000 as an
abrasive material under 43 condltlons of pressure 0.7 kg/cm and scanning
speed 10 nmisec, ankPIKE SWPIf ateivisethedd ui)rasdifi GAKl y thaskeds s 2thupur e
water for.30 mn to v h br |ve posite h 1len hi s
case, both si des of %% g &BF%CE gﬁe dgﬁecagsza 25 gﬁgﬁé%?%%;oé 8m§

one side causes war pialgHUm‘ MPhe(ShJScBﬂés@lm am)as RReXBUbSPI a(ﬁehldIh@SIse%on
why concaves and convexes were intentionally provided on the surface of the
netal plates a8t he substrate is that, upon the application of tensile
forcF, Iseparatiﬁn dGHHNHDENtQKBi@kﬂé§?bEEWﬁgn~tFesrssﬁn twyﬂnﬁandzmﬂmnlod
netal plate as the trate and.ipterfa peel | en. t he er.en
and the resin Iayerﬁggx%%héyl&ég?ﬁﬂpﬁ?% %# e ré%gﬁzg ?gFCHB%§§sg€

t akes pl ace. The reguumxﬁhemntmﬂcﬁﬁbbg iﬂp@bOV@EWQEQIﬂﬂ[ﬂtmdakaéseﬁﬁbumﬁhe
surface of the netal,. fla%%a &hSHSEQ$$£ both sides of 15 which had
been roughened, to a i eknets 6 ?o 3 pm The coatings were dried in
t he same manner as usBth bl the estadhiangont estplepoifonaldnd floJ}I*@&&d:lbylnto

i mdation. Thus i 0e lLayer re e ates
havi ng a Iaye% wégﬁgtgﬁét¥§HEBWFreg?ﬁgq%$%}gugge%fg§ Qﬁﬁ%ﬁ% alneg ae g
stacked 20 onmeé-acheauhefmetriu at hmaetesiah 2@sRar- t hiypk SUS%M’CE‘EACﬂ@mE
(tradena b ppaon  Stee , C er
al | oy fmrfp:j U%%%%ggg%aﬁﬁhknang}a%?u%eggﬁgl%? &ﬁ%§90§'856‘$ﬁ/ﬁ§n £he
strength of adhesion (g/cm’) of each evaluatlon sample to the

15 (tradenane,
Co., Ltd.), were provided,

adherends is shown as the evaluation results of adhesion in Takle
B2 below.
For the resin film in 11), the results of the 90-degree
20 peel test are not shown in Table B2 below because the resin £ilm
was not adhered even after the contact bonding cperation and thus

could not be evaluated for the adhesion.

Table B2

Thermoplastic Adherend

xesin C 7025 SUS 304 BTA BPIKAL NPT
PRA-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
v ape e

In order to prepare a core insulating layer, a 12.5

um-thick APIKAL
manufactured by Kanegafuchi Chemiczl Ind. Co., L

NPI film

(tradename, a

polyimide £ilm

. ) was cut into




and a 75 pmthick APIKAL NPl film (manufactured by Kanegafuchi Chem cal
Ind. Co:, Ltd.), and vacuum contact bonding was carried 25 out at a
tenperature, which provided the | owest storage nodulus of each of the
thernoplastic resins, at a surface pressuréof 1 MPa for 10 min to prepare
eval uati on sanples. Here the tan u peak obtained in the neasurenent of

vi scoel asticity was regarded as Tg. 30 ii) Preparation of evaluation

sanpl es of resi BifEl 88 1 ARIKAL 1INPl:m(§aF5{< ais RrQhei de fhish Wedd tden
thi ckness of 25 pm nanufactured by Kanegafuchi Chemical Ind. Co., Ltd.)

and KAPTON ENSEtrzgeéHaannlidd okhess 128 munthheln{Usc 04 gell ane mth%meaiﬁé}fay
Co., Ltd.) Web%e@EQde§Qn§§ti\?§'&iﬁééﬂﬁe éé% B@Bhaé' des 6 th&e cockling,

above-descri bed three adherends were roughened in the sane manner as
descri bed abot&ergby)ilameriasi e sunﬁav\@pef ‘trepmiy pidodtidat bohdbd sane

stacked 44 tQ.a3ch of dﬁ:QSﬁHBSra‘%&Rﬁe Fﬂﬂo\ﬁ{c %‘BEH'_LB Ns:40f £RO9E @él%djen%'ﬁ@ to

prepare eval uation sanples Fespective aving a anlnate Sstructure of the
fol | owi ng conbhztinods.vaAPliEAl, mMU(amutuieﬂabs 125 PApay Ghesisa30d0(t h‘tdkhess

(1hi bknose 25 55 P ARIGIERED (0HLRe P27t ) HATON EAF (PR Snees 25
fun) - SUS 304mEthi Thmessa 2@y Ham)i s , KARTONE EN 1t cknes 8r2edpm)Ther@s1025,
57 el o ST Y e 3y oL A e
i) was duwt iebd thevpmmyumﬂdeifu&mmwah anhesntl gyesh eotit ehe ol yoved hyia
manut actur e B Ot P EAl 4 bhsl 16 Spoga bt Boc mibh Ko THEC GERRAPR of
adhesi on (g/ cih)tlef sememagvadruas |d@rEC$ampHealjscwet he fiddhef ends 0 gas H@wnoas t he
. ‘The resufts STETHE 00 Hegreerao pest roe SRt eRBkA TRHILIEYE,
bel ow becauseathedhesive fidyer was prepared.

15 In the same manner as described above, a film of PAA-A was
formed on both sides of a12.5 ym~thick APIKAL NPJ film to prepare
film B with en adhesive layer, and a film of EN-20 was provided
on both sides of a 12.5 ym-thick KAPTON EN film to prepare film
C with an adhesive layer. The etching rate ratic of the core

20 insulating layer to the adhesive layer is shown in Table B3 below.



was not adhered even after the contact bondi ng operation and thus could not
be evaluated for the adhesion. Table A2 Thernopl astic Adherend resin C 7025
SUS 304 HTA API KAL NPl PAA-A 1250 9/cm 1.300 g/cm 920 a/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 Eval uation of shave of
insulating layer, a 12.5 pmthi
film manufactured by Kanegaf uch
a size of 15 cmx 15 cmsquare t

applied onto a 100 pin-thick SUS

adhesive tape so as not to cause
of the polyimde film In the sa
etching test, EN-20 (tradenane,

Japan Chemcal Co., Ltd.) was s
t hi ckness of 2.5 pun 0.3 pmon
Thereafter, the coated filmwas
support, 10 and the polyimde fi
was again applied to the SUS pl &

manner as descri bed above, a fili

separated fromthe support. Thus
prepared. 15 In the same nmanner

formed on both sides of a 12.5 Fm

wi th an adhesive |ayer, and a fi

12.5 Fun-thick KAPTON EN filmto

etching rate ratio of the core

16

Table B3

peri-phery:
plat exw

rdeff, to prepare a core

I fiil m(tradenane, a polyimde
nd: |Co., Ltd. ) was cut into 45
of |which was then securely
ithia weakly pressure-sensitive
t hefeby flattening the surface
as—gdescri bed above in the

Thicknes
layer :
adhesiv

ar niilsh, manufactured by New

s an adhesive layer to a film
and the filmwas then dried.
romthe SUS plate as the

d over, and the polyimde film
to|cause cockling. In the sane
as frormed. The assenbly was

h ~an adhesive | ayer was

abgve, a filmof PAA-A was

KAL INPI filmto prepare filmB
was |provi ded on both sides of a
m § wi th an adhesive | ayer. The

Adhesive layer
About 11 pm/min
About 1 pm/min

About 11 pm/min

Etching rate

Core insulating layer
About 20 pm/min
About 20 jpm/min

About 7 pm/min

Film A with
adhesive layer
Film B with
adhesive layer
Film C with

adhesive layer




20 insulating layer to the adhesive layer is shown in Table B3 below U J-)

ro.VioN f4(D~i C ~w ydOm nD CC mVUNNN O0OUO) 0 Ln Ln
in rvCO' 0 oroOU 4 ~mocl+ Umm6 Uto HEEE " aGA'OR
rorncc 'Uro'oC weCE Voo &1

These films each with an adhesive layer were sandwiched
hetween a 20 pm-thick SUS 304 HTA foil manufactured by Nippon
Steel Corp. and an 18 um-thick copper alloy foil C 7025
manufactured by 0lin Corp. so that copper foil in its rough surface

5 faced the film, followed by vacuum contact bonding under
conditions of pressure 1 MPa and 300°C for 1C min to prepare
three-layer materials having a layer construction of SUS
insulating layer : copper.

In such a state that the SUS side was masked, the

i0 three—layeﬁ material was dipped in a ferric chloride solution
to etch the copper foil. A 5 um-thick alkali development-type
dry filmresist was heat laminated onto the exposed adhesive 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

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
expcsed laminate was allowed to stand at room temperature for
15 min, and the dry film resist was then developed with a 1 wt?

20 agueous Na,CO, solution of room temperature under conditions of
30°C and spray pressure 2 kg for 40 sec. Thereafter, the dry £ilm
resist was dried, and was dipped in an etching liguid TPE-3000
(manufactured by Toray Engineering Co., Ltd.) which had bheen
stirred at 70°C with & 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 cut of
the etching liquid, followed by the separation of the dry film
resist with a 3 wt$% aguecus NaOB 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-lsyer 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 2 with an



roNN IVIVU 7Cp C00qg QI SS)Y  QQ mm Cro~roCro >3- 3
In U Lr) r E(1) ENEa Hwrtwroi~ m47 These filnms each with an
adhesi ve | ayer were sandw ched between a 20 lan-thick SUS 304 HTA foil

manuf act ured by Nippon Steel Corp. and an“$8 Emthick copper alloy foil C
7025 manufactured by Ain Corp. so that copper foil in its rough surface 5
faced the film followed by vacuum contact bondi ng under conditions of
pressure 1 MPaadirab 3G0Cafer sldbwn in Fdgprieparethd hheeelk ayeer matteriiall ishiagi ng
a layer construction of SU insulating |ayer. : capper. Ln such a state _that
the SUS side wa& ﬁﬁi]?e%l,w lgﬁea” §‘6‘H?ﬁf“é%91°‘é’ S RBYe T a1 9mg - df PpddEth B Erri ¢
chl oride sol utwan adomtetishdbheecoiRy thei brods Sederidi elesalfkally straight.

devel opnent -type _dry &i | m regi st was heat |apinated onto.the .exp_oge%r%
adhesi ve | ayer®? ddi& BéEednaeRd coffth t6n5PEFespRet 8" SHqn VS8R teurirale

tenperature 105G i@Nch iNBddsiRieIgyee 2nbOndikokem andiideadived are Natervas
then allowed to stand at roomtenpérature for 15 "mn. Thereafter exp_gsure
was carried cUieTisiidgich UeEGOE8r R hddh O HEkeh i Imddifs 16FmaCé oft 52PT ¥hddhr e

system at 100Q-4pl Eﬂ‘.splﬂ'%ng% ed diym natewas Gldiqwed: 10 st anthabe koem
tenperature for 15 mn, and the dry filmresist was then devel oped with a 1

W % 20 aqueouPNcomamdolstordn 18f Fidonk ¢+ enper at ure under conditions of 30C

and spray pressure 2;Kg for A0,5¢Cre TR SR Qihe tuggeérxdaegmerfﬁr@g, Was
dried, and was di pged in-an etchin I quid TPE-30 (rmanuf actured by Toray
Engi neer i Jh@] Cd-< L a_lp\nwm zg,cﬁuep@dzebg@rﬁr. Since both the adhesive layers4-1,

4-2 are slowly etched by the wet process, the adhesive layers
are left in the formof the eaves of the roof. The core insulating
layer 1is etched so as to be bored, and, thus, cannot be viewed
at this angle. 2-1represents thesurfaceof the first metal layer
15 in its portion remaining unetched, and 2-2 a vertical ridge
obtailned by etching of the first metal layer and shows such &
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 lavers, stacked on tep of each other, different
from each other in etching rate is etched, the ratio of etching
retes of the individual lavers has a great effect on the shape

25 after etching.

As described above, in a laminate having a laminate
structure of first metal layer/insulting layer/second metsl
layer or a laminate having a laminate structure of metal
laver/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 :
1 tol: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 continucusly etched and, even in wet etching,
can be etched with high accuracy. Thus, advantageously, the

productivity ¢f etching is high, and the apparatus cost is also



stirred at 70C with a magnetic stirrer to such an extent that 25 a vortex

t ook place. Wen the polyimde filmwas fully renoved in the formof the
mask, the dry filmresist was taken out of the etching liquid, followed by
the separation of the dry film resist witA%a 3 w % aqueous NaCH sol ution of
50C at a spray pressure of 1 kg. 30 SEM (scanning el ectron m croscope)
phot ogr aphs obtai ned by perspectively photographi ng the etching shape of
the insulatingw.ayer are showmn in Figs. 5, 6, and 8, wherein Fig. 5 shows

the three-layer material .usi the filmA with an adhesive .l ayer ig. 6
the three-1ayer nmat EQEW%TWQ e FW’H:“%gwrtaﬁ §5 Hdﬁéﬁl\}@%y rfa:%{d
Fig. 8 the thr&mdt@y@fteaauﬁraadzomlngsﬂmmq |1®}»@Lwahﬂ an adhesiive layar,.

For the three-layer material using the filmA with an 48 adhesive |a er
shown in Fig. 3 andaheathles-P ?/‘g} SRl SRt @8 AgE I HEL T CORMPENRER -

adhesi ve |qyer;shaWelicdsFs8spdas 1d1es L apekcanake %M@@ holith A e} 1@%@@% @.ﬁnd
the cross section was full stral ght On the ot hand, for t

three- | ayer macsHitalonsT e eHE F Fh g hBswrRP Bk NadEesia'e h§EeT SR6RPSaRSEi g.

6, the adhesi w@wneoﬁ%r@éayﬂgjt%%t&ﬁﬁgt%%nm&%%tegyIl%qlmereﬁr@rnrﬁbof i)
roof on the core insulating layer. Fig. 7 is a _schematic illustration of

the phot ogr apiesREMYiarIFE§ChBlgYey Eighay beemdigpieakhite §HBULppepcusly

adhesi ve 'ayerpeaq&dze %Qtﬁt%et%ﬂxoa&rct Rﬁ%eé@li@af@fsts Si Re O Hkheiand,
adhesi ve layers 4-2, 4-2 are slowy etc t he wet process, the adhesive

layers at@ | &fe i PyasEor r:hn@ﬁnt?h@n cavealdf bager obfalThed cof 8ni hiswiestisng

layer is etched 30 -a%i8 Be bpLed. almrttﬂ&s,an@am% EgsVﬁ@&‘@dltaﬁoés}l‘}ﬁe
angle. 2-1 represents the surface of the first netal layer 15 inits portion

remai ni ng uneft€éhéPPlander 2tghied: i ¢hichi ageblebt aphieth by et BrpagraTt t ke

first metal |aygliraRdsshaws syshd sighat etdalrdfie fidsicymt alcmly&{en&%s
been etched on the adhesive layer 4-1. The second netal |ayer 3 renains

unet ched as t A&e¥@SorEpihen the ek s ket 1DRPEH iERe U @S FmbE Gayried
substantisad | y o0 mdgﬂtéwhnagstﬁiﬂatwlﬁmmsl AtFl 8asd-onthicyadenBnsttat esahhat ,

when the |am n%teee%?:ﬁxr'zlgs’lclr}ge 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 metel
surface can be chtained.

|Example C)
Evaluatio oY _change j ity o et surfac
A change in gquality of the metal surface by etching was

25 evaluated for a suspension wherein etching of a polyimide as an
insulating layex 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 laminate before processing, and a site

indicated by an arrow B represents the surface of the stainless

steel 11 of the laminate after etching.



plurality of resin lavers, stacked on top of each other, different from
each other in etching rate is etched, the ratio of etching rates of the

i ndi vidual |ayers has a great effect on the shape 25 after etching. As
described above, in a lam nate having a | afi’nate structure of first netal

| ayer/insulting | ayer/second netal Ilayer or a |am nate having a | am nate
structure of nmetal |layer/insulating |ayer, when the insulating |ayer
conprises a 30 plurakitgowditayer Scandebbareaéno of the etching rate of the

| ayer having a hi gh etc te to the etchin e of the Vi ng
a lower etching rate ﬁ q]af%t 8? Lehe taﬁ?é?@?a‘?ﬁ%h Y35y z%je{afftﬁ%
| am nat e accor gdk-ngay @hbb@epé@ksl&m sp@wmsmpms Escmpshapmqmeﬁeml ng
and, in the case of contl nuou 35 | am nate, can be%(iontl nuou% énaef ched

u

and, even in vﬁ@‘?”‘éﬁ%%‘ﬂge P¥akChelBRbhet witth HP§hUSRE fad) *F yzer.
advant ageoys| yy_{ Ag% wdld %d‘ﬁfbtnbﬁhwmghétﬁf'lw llﬁaltyt%n apd ahhéu@)gﬁé‘r@f Y ocost
E

is also 49 Iow. timzin etching rate of an insulating |ayer
constituted byWal EorieVi4fs t| nbn BT GARE arf CAdRES] PBAFRYBPENT | nthE |Shktnat e

for preCiSiO”chiﬁﬁé AL Al fh! LnCAMANRIS ol Ui 13 ALl 25099 LoRaAR, $lons,

to realize go etc shape'‘an tron, rendering the adhesion  of

t he adhesive | e‘ao n@éﬁist\llﬁsrmw&néfb&-\fr -eal V£33 on fgfe 6ot hestriction
contradictory f LERIE §. okn ptRE pobokc@f tg'fé}%% =i _bas pesfirin
difficult to simu talneousl y feal |zepbo hcthee cont r adi gt ory requi rerrents? On

t he ot her lhand;edion e Present iendenhictpedeatdohavgereadn zewg st niejenieons

realization Ofaﬂcﬁ'tﬁ‘éf Qr@@eBEE§§e§nd i‘l@é‘se@éétﬁﬁﬁfcéélo%%éﬂfalﬂ%t%ﬁm ¥ swet
etching, which enables contifnuous treatment, to lanmnates for precision

el ectronic ci r%%ﬁ‘?c%%ﬁﬁdd’n@@@sihuqfhéﬁéf@?% MYHSH Ghe wet et chi ng i s appli ed,

etching can be carri edy 1& Ptitrriat i@ %E‘Chbﬁgcﬁbﬁﬁsﬁté?rh irs AtiJegastaeae or der
shorter than the etchl ng tinme necessary t he conventional plasma etching.

When the production BP %?@@Pgﬂéﬁoéﬁéiﬁsr%ﬂtl%?dcw&h% aPSHﬁoh*e‘ﬁf‘sl) f bhe e£Bipl e,

Wi rel ess sysSpensdOnss Hbuldk ©f 6888 arks xoonheaml.at ©d.arasal 8. apRanNetughrom

the results of the follow ng
to open (measuring regicn: 700 um¢), and, for a silver standard

sample (a 300 pm-thick silver plate having a purity cf 998.98%:
stock No. AG-403428, manufactured by The Wilaco Corporation),
before the measurement, sputter etching with Ar” ions was carried

20 out until the disappearance 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.%7 (Mcps) and the position cf the
peak was 367.95 eV (wide scanning in the range of 0 to 1350 ev
at P.E. = 160 ev).

25 iiil) Conditions for obtaining spectrum

For a site indicated by an arrow B in TFig. 3 (b) of the
plasma-etched laminate and the laminate, which had been wet etched
with an alkali solution, & wide scan spectrum and & narrcw 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 enexrqgy) was 50 eV, and the number of scans was
a desiredone. For thenarrow scan spectrum, basically, therange
of = 10 eV around the position of the main peak of the element

35 detected in the wide area was measured at intervals of (.100 ev
(201 peints intotal). Inthiscase, P.E. was 20 eV, and the number

of scans was a desired one.



20 exanpl es, products free froma change in quality in the nmetal surface
can be obtained. [Exanple C] Evaluation for change in quality of metal
surface A change in quality of the netal surface by etching was 25

eval uated for a suspension wherein etching-df a polyinide as an insulating
| ayer was carried out with NF, plasma, a suspension wherein etching of a
polyimde as an insulating |layer was carried out with an alkali solution,
and a stainless st eehnsmhfsa(aemdfysﬂsheil atatrgt etlttef@]@:iprxﬁze:s&mg} asf eeach

f 30 F t he | bef
(5) “Shows t ho THAHATh WS S TREERE B0 ching? O "Ner- Bl Cieg el Rootneh W |

solution. In Fege Bondwierals disdesd gemt\as §&ﬁ115&@35atastsg@1enm@&éabem1an
i nsul ati ng Iayer and nuneral 13 cop A site_ indicated by an arrow

represents t heRSYPY ata %ftt“ﬁéf%ﬁ‘a%é?ﬁpé%%d SteelC ff—“@lnttlﬁéclraﬁiaﬁa?“é“t}e?
processi ngg andoa fick8urbneheat gdtby PRREAWB ropt eagaissibe sqrﬁeac,@;,m
the stainless steel 11 of the lam nate after ~etchin 50° i) Conditions for
measur ement ThEURGHE Ft ©Toft Neh@PPRARAISsE S 1 2R U dvay Whal yzed by XPS
(X-ray phot oel eCtrO”l\?B)el@éﬁmC\%X:)es %%Cé&éﬁeg‘ggty@méi}!@pse”a”e

manuf actured by VGScientific, GB) was used as an XPS dnalyzer. 5 X-ray was a
monochromatic Al Ka Fa@ndtiakies odnthbat pLEmertang0 anglyEd skvngerniie ahpveni s
case, for the gpas i‘t%%ta’ret heospot , diinetern.ayas, 1 mu$, the | ens node was
Smal | AreaXL 150, the opening degree of apertures was F. O V. (visual field
restriction aperture) = 3.25, A A (objective aperture) 4. 25, neasuring
10 region = 150 ptn$, and photoel ectron ejection angle (ej ection angle) =
90 degrees. The electrification neutralization is unnecessary and thus was
not nmeasured. ii) Confirmation of detector systemin silver plate Under
conditions described in the above itemi), the lens 15 node was brought to
Large Area XL, and F .O V. and A A were brought to open (neasuring
region: 700 pln), and, for a silver standard sanple (a 300 pmthick silver
pl ate having a purity of 99.98%



stock No. AG 403428, manufactured by The N | aco corporation), before the
measur enent, sputter etching wwth Ar' ions was carried 20 out until the
dlsappearance of carbon, followed by the neasurenent of the surface. In
this case, the sensitivity was such that tRé count of Ag 3d5/2 peak was
2.97 (Mops) and the position of the peak was 367.95 eV (wi de scanning in
the range of 0 to 1350 eV at P.E. = 100 eV). 25 iii) Conditions for
obtaining spectrumFor a site indicated by an arrow B in Fig. 3 (b) of the
pl asma- et ched | am nate and the | am nate, ﬂgichﬁhad been wet etched wth an
al kali solution, a wde scan spectruma Trow scan spectrumwere
measured. 30 {For the |wi de scan sqﬂﬁ;run1 the rapge of 0 to @490 eV was
measured at ipntengaks—of—1—0-evV-{It0fpoints—ntotat)y—tnthr case;, P E
(pass energy)| was 50 eﬁitandethblmy émf@tegcan~ RbiseY etdduinged Referepse It he
narrow scan spectsrum baS|‘?Jéy t he ragg 10 eVyarqund the pgsifion of
the mai n peak| of 1heiel enen 5 detected in the w de aréa was neasured at
intervals of 0.100 ev (2013pbdints in tobab) . |n thislcdase, P|E wWad 20 eV,
and t he nunber Q{ sgans desired ope.; 51 |in thgyapal ysis of sgdata, |the
electrificatijon o eﬁch spectTum was; corr'ected on the assunption that the
peak of the |G CIond of C &-%vas 284 6 eV=0EcI|Pse Daﬁ&ESysteaneléh§e 2.1
Rev06 (a softjwarg; manufactuped by VG Scignbific was, used 5 forg 5
measur enent, data prﬁcessing, and anal ysis. The mork functlon of the
appar at us was| setS to|4. 37000-7v) Found vélbes of el enghttary andlysﬁbOFouqd

val ues of the elggentary angl ysis under the above congdidions are shewn ijn

Table C below. 52 Table C Dry Wet Sanple After etchin%)Referénce After,
et chi ng Ref erlenc®” C|47.4 33:37 42.5 [37.41-° 3. 2.8
Mn 0.8 1.7 1.3 2.2
Fe €.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 flucrine atoms
are increased as compare with the atomic% (zero) in the reference.
v) XP5 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 chaxrt of the dry etching sample,
and Figs. 10 and 11 are XPS charts showing detailed measured data
of portions corresponding respectively to nitrogen and fivorine.
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 nitregen, 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



N310.01.400 032.445.140.444.1 F1.40.00.90.0 S 0.06.2 2.2
6.2 S0.70.50.000 Ca001.10.0121.7 C 531.93.92.8 M 0.81.7
1.32.2 Fe 6.58.17.255 N 13040201 Cu1l00.40.00.0Uit =
atomc% 5 These results show that, for bot’'h dry etching sanple and wet
etching sanple, the atomic % of the nitrogen and fluorine atons are

i ncreased as conpare with the atomc % (zero) in the reference. v) XPS
chart For the why dtichitegl .sahpie f@and fwetrenehi nge saopl elftfkecpeakss tamind

i ndi cating the ni,tcr ogen_and f| uor{ ne _corg)ocgent,s ver e aﬁnracl’gldzedy fr m;XPSd
charts. Fig. S71stAR KPS BRBIT B RTRHrY bt EHIHY St & oS At H Jer e T8 and
11 are XPS chasdiswshowing delyaickedingasunptedand toke pert i onghioor resgdedi ng
respectively to nitro and fl uori ne. i kewi se, the nmeasurenent results of
e et ot chi MPestiite e 15 Showroae SPS'ERaREs FHERITS SHib o ot
For XPS chart sgefivdder fi enieesicanl Xbpi s8anksf aetéde=p| astroefit i Rgak
sanple is shown in Fig. 15, and an  XPS chart for_ the wet etching sanple 1is
shown in Fig. SE1V&S X oBpRA0eRe-Cr f bt e ol THArgD), viesr SREEFEEEN, in the 20

case of the dry etchimg saplie niveiReaks tBePerkaktef iMedrineniePE8add Gn
nitrogen (around 400 ev) and a peak derjved frominorganic _ nitrogen (397
eV), were det R, ththefBhsetrhilpeswurke ofnEhhewwete iriPigo9s &HAFIFEE GHEY a

peak derived fdammpr@@aNke DLt QYeY a1 VamARkeskethe NAY 1Akl | U iA¥@ert he
same difference as found on the inorganic nitrogen and oOrgani c nitrogen was

det ect ed 1 bBet &I Ay @AM ITY "SAREF e IRAS LREd Wt T B2 HillRy R&FsISe -
Specifically, in thepncase ltkhendetirRkChRhidesAlPy & RAPeAKulating layer

by the plasma etching process results in a specific change in

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



5 derived frominorganic fluorine was detected although a peak derived from
organic fluorine (690 eV) was detected, The organic nitride and the organic
fluoride detected in both the dry etching sanple and the wet etching sanple
are estimated to be a very small anmount of the polyimde left after to
etching and organic matter depositedCUdiMHg the process. These facts show
that patterning of the insulating |ayer by the plasma etching process
results in as eciazginz change hn .gualitfly. of the surface of stainless steel
exposed to the pl amgpatey APKE"Y. 2A THfimat® HavF oy & 1< 14y ef
construct f9Asof idorfhhst mAGEGaAL C laREerhal ihavesfangi nsykarhngekayer/ a
second inorganic material_ |ayer or a second |ayer construction of _the

i nor gani c1REFerTEF Majerithe lPustl &5 My FeSY ARYERaSPIPREUF RSN aPfng | ayer

having a pHLtindAYSlic Sidieclidne 1898PY LR Nohal1d@ast 1akir st resin layer and
a second resin layer, the first fesin layer having a'first etching rate
when etched wiath amagkkathime-lawivdetsobutiarerandavhagdsezomilitdsilayekayer

havi ng a chi rat d witk e kal i -an.n | ytion,;
and the rgl‘??ggg\f% hreyOFh Fé?ggﬁ\é\%ﬁg%%g g t% Eégts?ecroncfl§1 e?gﬁ%gearna egi s from
4 : 1 to %ecold 2esikheldymm,nate according to claim1l, wherein the

insulating | ayer_ conprises a care insulating |layer and,an adhesive |ayer
brovi ded on botiSi UeS tor 4 HE AGE ™ REURLSI fg LISy el C41 & niabe
accordi ngeteh&d aivitR, anheneian ihBeamshé engl bt 0én bondi Ageoket-badadbeshve | ayer
to the ingrganic material layer and the core insulating |layer is at |east
300 g/ cmtader THE ViAW nat &S4E86r dFhghiRP cFaitm 27nStheférhefhe'itthi eRfiess

ratio of the,eorg,insWatingnl.aygny to each of the adhesive layers is up to
4 : 1. 5. The amnate according to claim1, wherein at |east

the ratio of the first etching rate to the second

etching rate is from 4 : 1 to 1 : 1.

2. The laminate according to claim 1, wherein the
insulating layer comprises a core insulating layer and an
adhesive layer provided on both sides of the core insulating

laver.

3. The laminate according to claim 2, wherein the
strength of bonding of the adhesive layer to the inecrganic
material layer and the core insulating layer is at least 300

g/cm,

4. The laminate according te «claim 2, wherein the
thickness ratio of the core insulating layer to each of the

adhesive layers is up to 4 : 1.

5. The laminate according to claim 1, wherein at least
one of the layers constituting the insulating layer is formed

of a polyimide resin.

6. The laminate according teo claim 1, wherein all the

layers constituting the insulating layer are formed of a



one of the layers constituting the insulating layer is forned of a

polyimde resin. 6. The | am nate according to claim1l, wherein all the

| ayers constituting the insulating |ayer are fornmed of a 55 polyimnde

resin. 7. The lam nate according to claim 1, wherein the inorganic material

constit ut prgyined¢ anésiate is sel ected from copper, alloy copper, and

stainless steel. 8 An electronic circuit conponent produced by etching the

| am nate according to claiml1l. 9. An electronic circuit conponent produced

by etching the7l amheat taacsotdi ngdoaddhgi md hylaamet, pracessin 1@heAn

el ectroni¢ circuit co roducigpby et chi t he, | am _nate a%cording to
i

MR T el SR B RVt S P P P Lt B

fluoride kLayger, bgi ahsadr onnkhetsuniase ofedhe inorganic material |ayer
exposed by the renoval in the etching. 11. A suspension for a hard disk

drive, produced by etching the |lam nate according to claim1l by a wet
process, an inor i LErd I : kN i-e4f huor.d L.ayer
bei ng absent oﬁyiﬁﬁﬁsg%ééééééﬁat§é§¥%£§igﬁﬁhg%%§Fe${a?ﬂFgge%¥ g&%@ég by the
renoval imhehéasiehiqg@eddifg itesglatong. fil m conprising at least a first
resin layer and a second resin layer, the first resin layer having a first
etching rate when etched with an alkali-am ne solution and the second resin
| ayer havi ng a Secomde pécttagi c rat s uitie e edpehed twiptrh dizbe dalblyaldt-caimpe

sol ution; End the ratio of the fir t,etgnéng rate to the second etching
rate is fFAGMFATINATE PGCATIENG £O FRAIPNSUP AT M T IATRESSor ding to clai m 12,
wherein at |east one of the resin layers is forned of a polyimde resin.
56 14. The insulating filmaccording to claim 12, wherein all the resin

| ayers constitutingn el aGHS@INdCi ¢ L Fayer capponent produced by etching

the laminate according to claim 1 by a wet prccess, an
inorganic nitride layer and/or an inorganic fluoride layer
being absent on the surface of the incrganic material layer

exposed by the removal in the etching.

11. A suspension for a hard disk drive, produced by
etching the laminate according to claim 1 by a wet process,
an inorganic nitride layer and/or an inorganic fluoride layer
being absent on the surface of the inorganic material layer

exposed by the removal in the etching.

12, An insulating film comprising at least a first
resin layer and a second resin layer, the first resin layer
having a first etching rate when etched with an alkali-amine
sclution and the second resin layer having a second etching
rate when etched with the alkali-amine solution; and the
ratio of the first etching rate to the second etching rate is

from 4 : 1 to 1 : 1.

13. The insulating film according to claim 12, wherein
at least one of the resin layers 1is formed of a polyimide

resin.



formed of a polyimde resin. 15. A lamnate conprising the insulating film
according to claim1l2 and an inorgangg mat eri al stacked on top of each
other. 16. An electronic circuit conpdénent produced by etching the |am nate
conprising the insulating filmaccording to claim 12 and an inorganic

mat eri al stacked.omhtopnefileathg 6tiher aciédrdimg etectiahmc 1€ r ettetetonponent

roduced by.etching .the |am nate conmpri.sing . the.insulating. filmaccordin
Do ol ai nfb 468 dhES or RS nEET LA T HatE oh' T B I BakRY bt AEF by o

wet processrmdd. oAk @G mARIeC reshgUi t conponent produced by etching the

| am nate conprising the insulating filmaccording to claim112 and an
inorganic material stacked on top of each other by a wet process, an

i norgani c nitriide hayemiaaté ocompridivay gard cirfdulerdice Ifayer abeongiapsent on
the surface of the _inorganic nmaterial |ayer exposed by the etching, 19. A
SuSpensi oSt Gt 5k R SRh FPY IS B By SeCREHg PEndoPafnaEeh
conprisingthbe,. insulating filmaccording to claim12 and an inorganic

mat eri al stacked on top of each other by a wet process, an inorganic
nitride layer and/or an inorganic fluoride |ayer being absent on the
surface of thelsinangahectrahetrial rdayercexposed hyodhecdt @i BRgching

the laminate comprising the insulating film according to
claim 12 and an inorganic material stacked on top of each

other.

17. An electronic circuit component produced by etching
the laminate comprising the insulating film according to
claim 12 and an inorganic material stacked on top of each

other by a wet process.

18. An electronic circuit component produced by etching
the laminate comprising the insulating film according to
claim 12 and an inorganic material stacked on top of each
other by a wet process, an inorganic nitride layer and/or an
inorganic fluoride layer being absent on the surface of the

inorganic material layer exposed by the etching.

19. A suspension for a hard disk drive, produced by
etching the laminate comprising the insulating film according
to claim 12 and an inorganic material stacked on top of each
other by a wet process, an incrganic nitride layer and/or an
incrganic flucride layer being absent on the surface ¢f the

inorganic material layer exposed by the etching.



