LAM NATE AND USE THEREOF 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 |amnate having a layer construction
of first inorganic material |ayer (mainly etal . layer) /insulating

| ayer/second inorganic material layer (mainly netal |ayer) or a |ayer
construction of .inorganic material layer 10 (nainly netal |aver)

/insul ating |ayer, an insul ati AgMINAFE aNd U3k BIRFRGToni ¢ circuit

conponent, particularly a suspension for hard disk drives, produced by
etching of the lam nate by the wet process. 15 BACKGROUND ART In recent
years, rapid devel opment of semn corth(EiNICALL #FRBDI ogy has led to rapid
brogress of a1 educkhorrddind! 8u0k  GPTLIRANCL ', RARKAGES, ol NiSuadopL} on
of multipin, the adoption ch,””mnimzation o T oni ¢
conponent $ andtcltnmq.l key Z'GetThgroq:ess,t hefsem pondatiby quelzde:has éayersd
the so-called i , d

boards, thi scﬁ “q”{y %Iat gggﬁi%ylrgiﬁflg%%fqungl gglgf% %mquaﬁ{llgr% 3 (]i%%‘lg‘)}f
side wiring aqdnstzrucaddxrt icdn firke adopgamic ohateemdlt ilegyer (metindgt nekalnd a

mterian), - sy 11y, iR B0 S RERR g R s B LA ThA 2

formation of Eﬁt;&'ﬂl lwermgarandlayarcqomstmmumofalnumqmcvm&amriainpajfses
th t
constr uotiton O fphmetalct el AiSa BT kbR ER, B e B P e A e

sol uti on, sucén @laystrr@mpccmm g¢empohent orpantacrudnamlyw rgusyssnsand, fomn
order to prov e n

“nsul at i ng | ayard FReXtae beq S b E RPN ind RS HAGRAENY BBSnicty or
| aser et chi ngPrefesfet etchl ng, for exanple, with hydrazine to renove the
insulating |ayer to form35 a desired shape (Japanese Patent-Laid Open No.
164084, 1994), and connecting the WI ri ngs to each ot her, for exanple,
through pPating or electrically coBHYEERUEILARTe; and a met hod

(Proceedings of 2 tpne Z‘bBeﬂ”‘@r@%‘er Cifapl@acﬁ'e\}éﬁﬁrﬁéﬁte &f E'eﬁ&&bﬁ@h@t%r

Packagi ng, 1999) which conPrl ses the steps of providing an insulating
| ayer technology has led to rapid progress of a reduction in size Of

semiconductor packages, the adoption of multipin, the adcption

of finepitch, minimization of electronic components and the like.
20 That is, the semiconductor field has entered the so-called *age

of high density packaging.” Regarding printed wiring boards,

this has also led to a change from single side wiring to double

side wiring and, in addition, the adoption of a multilayer

structure and a thickness reduction (Iwata and Harazono, “Denshi
25 Zairyo (Electronic Material),” 35 (10), 53 (1996)).

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

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

35 a desired shape (Japanese Patent-Laid Open No. 164084/1994), and
connecting thewirings to eachother, for example, through plating

or electrically conductive paste; and a method (Proceedings of



in a desired formusing a photosensitive Polyimde (Japanese Patent

Lai d- Open No, 168441/1992) or the like and then plating 5 gaps to form
wiring. A tendency toward downsi zi ng of elzectri c products in recent vyears
has led to a reduction in thickness of each |layer constituting netal

| ayer/polynric insulating |ayer, and these |ayers each are in many cases
used in a thi cgnef% of not nore_10 than 100 mV\h%n I/iri ng has be?(n f or med
of such thin Fa§erth FYTREF pEYe” HiveRaVaiR Sgdlra ¢1t 8 @gFr‘gfl”a%ﬂaﬁ {FLP%g due

to a differengesj wheéedfddngirartesofhé fseregaloiep@aﬁgam%mi E?Q@léﬁtﬂxg‘f_@&?érf
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| ayer and the,polynerjc jnsulating |ayer. Wen the t

the insul ati nbgl %y‘g‘%la?ﬁii f]so.rg‘ t"‘ﬁe‘%(?oﬁdBE?B‘Ps?%l"aﬁ PUAoM et KRR PEGe a
of this substratent Q%ridt@%@ﬁ' gal| atezd 4a¢e0ndh ngr tehit hakbEokhOWHG: pyuath@n
(Myaaki _ and Mki, =N TTQ TECHNI CAL REPORT, 35 (3), 1 (1997)). 31E.E,
AaAT 2h(E? +9215 YhdP&nW281B8: nodul us of the netal, E2: nodul us of the

insulating |ayer, aat@hfibgEgReard 0AERELCHhERY OfeddiaiiftoRiRansh eacHet ween
the netal and the insulating |ayer, AT. nperature difference, and 25 h:

te
| ayer thickne¥®@i% Q{fFi d§d eMyt B. REGTdPRg b FRiskegwmt Pén,eadte +3Y$owi ng

two met hods afénsiangicer adtgf fl%%ﬁérVﬁofL%ef@@liﬁis'ﬁQ.aﬁﬁ(ﬂgV\@éﬁ@ﬂ,e a9 Yhéddg:
ein the nodulus of the insulating layer is reduced; and 30

1, a met hod % [
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Regarding the wiring fornmation rrethgd, in theiam nate used in the nethod
for the for {3 RRYF WFIRFNRGOYRLE HAREG FLCB A8t A1 WPer i Re 2
| am nat e havidigf feayekeconsbetett 08nob f tlicdtma INekphns &y betivashltdid mgral

| ayer/second f§¥é¥ Jn%y%ké Lgl§%é¥{ctf%sulating layer.
When the thermal properties of the insulating layer and
15 the conductor layer are known, the warpage o of this substrate
can be calculated according to the following eguation (Miyaaki
and Miki, NITTO TECHNICAL REPORT, 35 (3), 1 (1997)).

31F E,
o= . ’E'z —AaAT
2h(E;” +14E E," +E,%)
wherein
20 El: modulus of the metal,

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

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



reduce the warpage of the lamnate, the coefficient of thermal expansion
of the nmetal |ayer should be nade identical to the 5 coefficient of therma
expansion of the insulating |layer. To thif end, the use of a | ow expansion
polyim de as the insulating l|ayer in the 1am nate has been proposed (USP
4,543,295 and Japanese Patent Laid-Open Nos. .18426;1980 and 25267/1977).
Si nce, however, the_ |ow expansion polyimde is_not 10 generally

t her mopl ast i cM"etAe bAFRSIiohthe tHeiNAscalavapersayer FOSETrakialy ¢ first

difficult to peewidespeheshyel tingnatheh sBceRPUILL 10 1 W dMstiand Reactscal
use. It is known that, in order to overcone this problem a thernoplastic
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detrimental to the adhesion. Further, at_ |east when the_total thjickness of

the tipper and | owePlBEResiNPEeysY) ayidls pPYvEYedNT EpefOLYEMdBn theBbper
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alf o e i ckness 0 e.core insulating layer, e warpage is_|ess

ikely to occlifkimdrit ALsf+eukodo PB?V%WP%FéVPySWQ%MﬁéQPaﬁﬁWeE?
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than the ha of the thickness of the core 1nsulatin aver apanese
batont Lo o EoGh BBt 1e38PLRRT o crp RECh s AP A 508y FRethet
pr Oﬁess, howenN®¥ ing Woekd ?hﬁeﬁrlm@ rtamtehéﬁh&aalr eagbtéeisamisefﬁr Qmagﬂ(alﬂlhé*sﬂﬁé in
etching .rate, _in general., .the e.shape_i ot straight a in this 35
case. themat BYE REWISHS FNConsract SAVRG PAT eI FATELatmng, 1NKET 6T CHT ng
rate of the atdwesiyvef ayrer licsvleopwensibanpbheiridhi Nippsatese ¢htehe taid-

i nsul ating | e he upper and | ower adhesive |ayers, which
have sandwi cﬂdeﬁéx% hl\é&'cé%ggi%z&gpaﬁfng | ayer therebetween, are projected. On

the other hand, whelnttleistediawg the thickness of the low expansion core
insulating layer is made larger than the thickness of the adhesive

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

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

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

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

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

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



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 |ayer by wet etching. Therefore, the
insulating layer is generally patterned by the dry process using plasma or

| aser. At the present _tinme, rapid expansion of production of 10 personal
conput ers hasa‘éh‘é%l‘f"eééyﬁésv ﬁ‘é“rlé%i‘s}&)"epﬁéﬂﬁ‘ﬁ%? SPerHe 1@?%1@‘6*9‘3/%@’“

i ncor porat ed tﬁefé&@e‘@@éeﬁpnake GROPHEEES. BnCAHONEEE hant JHS NR¢ drdi $kyg
drive, called a "suspension," which supports a head for readi ng
M agneti.m i52bRi JH%){) hiGRSIdD 4Si PBPREFR PP ot 2P0V GrﬁsﬁnethﬁhéfiBPﬁl‘é%pper
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reduction.

The wireless suspension is mainly formed of a laminate of

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

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

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

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

35 method wherein a copper foil is etched to form wirings. In the
case of the subtractive method, for the above reason, plasma

etching is used for patterning a polyimide as the insulating



suspensi ons 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
met hod) . Therefore, disadvantageously, the productivity is low, and, in

addition, sine the apparatus is expensive, the production cost -,-' s very
high. On t he other hand, 1in the wet process, a continuous product can be
continuously _etched. Ther ef ore, advantageously, the productivity is high,

10 and, in addfY$bn, the apparatus cost is |ow Regarding |aminates for

Wi rel ess suspensi Onﬁhé%fr%qé s S@id %falte%?)ﬁr}?efoﬁj@@t&h&ﬁ?' s wikeneyer,
the wet process could not have been put to practical use for the foll ow ng
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greatly different fromeach ot her ‘i n etchi ng rat'e. For exanple,
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fromthe viewpoint of the neceSS|ty 0 of ensuring a hig
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introduction of a flexible structure, which can inpart thernoplastici ty

into the skePethff of TRRECHRISi MAYE N EIPRUS hynelle PR vd ty d&nbédiey 25

such t haty ot hea gdnerhcald tashnStancephsrified ea§eqt_s Ther ekehBrdifg Samifstds i s
likely to be poor in swtabl lity If:>or et chi ng é?t he wet rocess, and,

thus, the etcHihg Fareless W@HSPSR%%OIt‘%anr?HBl ehi ¢ r3 Tél%‘?ythée‘é%?%

i nsul at | ng | a#@éclﬁ%‘cdﬁ%sb%&ﬁédhr thﬁe&.@&ﬁpx @é@ehbaglaai &' hbek eyt put he
degree of a reductl ogn in film ess per unit tinme caused by
etching. In af |Ff@ﬂt&t‘ﬁaﬂguﬁﬁy£?rfﬁ? "’d‘r“(?vFﬁ?ﬁﬁna | ow expansi on

pol yi m de as a corens nﬁ:m{patrleﬁgwiﬂy@rtcmmqvt)glﬂge aryagheséye, pohyei desas an
adnest et 1o LG LMLy A0, FOTBLOLN 0 IS oS XA B Y P
plurality of dases sgr(efatarlyexiaﬁﬁésent atfves iewehi psbkat ingetayerd owrte. For
oo 219 | EAeg s AR SLEOD, | PR R DSHE LR B e
wet proces' s dnsultad igigchasid in gheflamheasdfesiwie dlesig sudpwpdigyeys masnly kel y
to formed of a polyimide resin from the viewpoint of the necessity
20 of ensuring a high level of insulation reliability. As described
above, imparting thermoplasticity is a general method for
imparting adhesion to the polyimide resin. The introduction of
a flexible structure, which can impart thermoplasticity, into
the skeleton of the polyimide resin, however, leads to a tendency
25 such that the chemical resistance is increased. Therefore, this
resin is likely to be poor in suitability for etching by the wet
process, and, thus, the etching rate ismuch lower than the etching
rate of the core insulating layer. As used herein, the term
“etching rate” refers to the degree of a reduction in film
30 thickness per unit time caused by etching.

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

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

insulating layer or adhesive insulating layer/core insulating



be poor because the chem cal resistance of the adhesive insulating |ayer
is likely to be high, while the core insulating layer is 5 easily etched.
Therefore, the etching of the whole insulating |ayer does not proceed
evenly, and, thus, even etching shape cannot be di sadvant ageously

provi ded. Thus, optim zing the etching rate of the core- insulating |ayer
and the etchirg rate of the adhesjve insulating layer. in 10 the insulating

layer in the +aWfhat #NEG LRI ADFBATEINE LAYt 1 GFPBARENS FhEURRT #LOGFFRI ess

suspensi ons, and, eathddia ig3Mert tHR, adhdBiViingut heiaghesyen of itikelradhesi ve
| aver are congradictor to_each ot her and are di ffl%lé!gg to si mul ganeousl y
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etching shape of ,a lam nate wherein a |amnate for a wireless . suigena on,
having a IPayef@TbhstFidteon BreHetrEe  nehal ety PAGHRR i WP S daF At PhERd

| ayer/core insafpat ideed ayar adaesivevelly psahdf iﬁ}gad,axéexdrﬁ%tt@mqngebmpe

| ayer, which has hitherto heen etched only by the dry process, has been

etched by t heSROpRSc LSSV ABRAIRFIN RINVBCEA | ayer side. in Fig. 1,

nuneral | designat eshusf, epteminshlatid@tbavely forded eheacd QWiexpansi vy

pol yi m de resin. A firﬁt netal |ayer 2 i%f(%)ro i ded on one sjde_of the core
i nsul ati ng 258#%§%er™d tRPEYH W ZahEsPieinddhestye- tasetatsnd 1ege5ni
metal | aver thé sipsoMdidied; Qrylelie ot Rgle Siald nafet Fercenecicrsulat chgobiyer

| through the_ adhesive igﬁé}llati n shown _i,n Fi . the wet

l.ayer 4. As,. 1 i
process, si nCERGIETEChTAG! Pat BHETL G Tie SARERT RS 1 RBHN A1 RRCISANS TS
| oner than t hatpmafvire ther adhesidrabitnght aadiresi@e. layeheansdhesitradi osatyat | ng
layer 4 in its_portion yemainin unetched.js left. in . the formof _the eaves
of a roof | THE ererh. CthEET ABIAEPe SRREAT AL ngor ayaiTteRouPil Rsalhiee T s
uneven. Up tdicvewemnypopal yhel aleovesieguivsednt sr sk ktifiesisuaulicasabat 1ing

| ayer in | amn for a wirel ess suspension having 35 the above |ayer
constructlson?ggv‘\;}la%ﬁ%dg suitable for etching by the wet process and has
excel | ent adhesi on,Fig. notiskaowmncdptSEILIOBURES EFeTHEOhaNVENEMONS hawdbg dilrml y,

: t is an obj eGl- iy ??.faiia(eeéfné 1 VGO FhkS e 10 PLAYI AR & dATLNGE el NG a
ayer construction™o rst
suspension, having a layer construction of first metal
layer/adhesive insulating layer/core insulating layer/adhesive
20 insulating layer/second metal layer, which has hitherto been
etched only by the dry process, has been etched by the wet process
from the first metal layer side. In Fig. 1, numeral 1 designates
a core insulating layer formed of a low expansion polyimide resin.
A firstmetal layer 2 is provided on oneside of the core insulating
25 layer 1 through an adhesive insulting layer 4. A second metal
layer 3 is provided on the other side of the core insulating layer
1 through the adhesive insulating layer 4. As shown in Fig. 1,
in the wet process, since, the etching rate of the adhesive
insulating layer 4 is lower than that of the core insulating layer
30 1, the adhesive insulating layer 4 in its portion remaining
unetched is left in the form of the eaves of a roof. Therefore,
in the whole insulating layer, the etching shape is uneven.
Up to now, any polyimide resin, used for an adhesive
insulating layer in a laminate for a wireless suspension having
35 the above layer construction, which is suitable for etching by

the wet process and has excellent adhesion, is not known.



inorganic material layer (mainly nmetal |ayer) /insulating 5 | ayer/second
inorganic material. layer (mainly netal |layer) or a |layer construction of
inorganic material layer (mainly metal |ayer)/insulating |ayer, the
insulating layer having a nulti-layer structure of two or nore resin

| ayers of a core insulating |aver and an adhesive insul ating |ayer,
wherein the 10 | am nate has the adhe5|ve i nsul ati ng | ayer, which can
realize optimal etching, and S Rl THE SVENTERNCh i s suitable for
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layer. 25 As a result, it has been found that, also in_a thernoplastic
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l'insulating Ipm@wﬁﬁeemnélenorganc0cﬂﬁﬁﬁﬁ1akmkamehtonsangaymﬁ comst ructi on
of |norgqglc E@%egial Iage/insulating | ayer, said insulating |ayer having
a nmulti-layer wo or a nore resin |ayers, at |east one of the
| ayers constitutingtheieresestl anivagtdny dravieeimagef extreds ofe apbliprensive
resin which CHTU{ 2ESn various polyimide resins which, when a multi-layer

structure of two or more resin layers is adopted in an insulating

layer in a laminate having a layer construction of first inorganic

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

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

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

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

35 layer/insulating layer/second inorganic material layer or a

layer construction of inorganic material layer/insulating layer,

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



repeating units represented by fornula (1) and has a gl ass

transition
point of 150 to 360C and is dissolvable in a basic 5 solution at a rate of
nore than 3 ,/mn, preferably nore than S w. 11/mn, nost preferably nore

than 8 m m n:

O00'aR 1 OR N2-j Pwherein R and Ft, each

represent a divalent organic group and may have a single structure or a
conbi nation of two or nore structures; 10 and n is an integer of two or
more. Anot her MP&Ri K&t 8" dcoGEdi ngt t ErdtHe OpEesbntNe ril\?é’ﬁtrsoﬁoﬁ‘é%lt%\t}%épe

construction
i nor gani ¢ mat
| ayer insul at
structure of
insulating |

QhshiB8ing NALEANG nERIL MRl o £ & RRELANN§H-akE AGHidnerdgRaaRd

erial |layer or a l|ayer construction of inorganic material
FRESRRYRY , UBELS ar 6PY RSN iy | B9erutmyi hy anduhef- Paydpss

E)@Qn&%tl&Pré‘oO:rﬁsegQ ?@b[eiog 3@bc! t1§%§s'séi@ﬁo£8“§ﬁ'é wtkRg the

ayer being a polyinside resin conpri ses

repeating 5 unkFe3UFEpR evlerit ¥dtbyof grand &heR) 3 and THas arglfassbly armie than
point of 1. 59n$8/§§QC:§gg{ egb§§8i a&gfbl @a§h9m§glut|on at a rate 20
3 era

of nore than
than B mmn

wherein R, and H epach

singl e struct
represents at

mn pre 'y nore han nDst preferably nore
C59 0 0/@ O Hb%rubﬂ R o - (22 m OJn 0O

repréd dj aI o] ganlc group and may have a
ure or ﬁ;ﬁun? of't om- e stipctures; 25 R,
| east pne d dlanhydr el ected fromthe group consisting

of di phenyl sul fone-2; %, 3' 4'-tetracarboxyﬂ?c acrd dlanhydrlde

di phenyl sul fone-2, 2", ? 31 tet: racar hoxylic acid_ dianhydrj. Eyronellltlc
acid di anhyerwla%reln 'R,'and R, each represent a divalent organic grou

10

15

20

25

30

and may
have a single structure or a combination of two or more structures;
and n is an integer of two or more.

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

preferably more than 8 um/min:

I 0 o o 0 ] o o
NtIiJ/LORbJWi;[iNﬂZ Nyﬁg4wﬂ,l (2)
‘\ C?) O n Oy \g) _1| n

wherein R, and R, each represent a divalent organic group and may
have a single structure or a combination of two or more structures;
R, represents at least one acid dianhydride selected from the group
consisting of diphenylsulfone-2,3,3',4'-tetracarboxylic acid
dianhydride, diphenylsulfone-2,2',3,3'-tetracarboxylic acid
dianhydride, pyromellitic acid dianhydride,
benzophenonetetracarboxylic acid dianhydride, 2,3,3',4'-
biphenyltetracarboxylic acid dianhydride, 3,3",4,4'-
biphenyltetracarboxylic acid dianhydride, 2,3,3',4’-diphenyl



benzo, henonet et racar boxylic acid di anhydride, 2,3,3",41 30
bi phenyl tetracarboxylic acid dianhydride, 3,31,4,41-

ie.iphenylt:.etracarboxylic acid dianhydrigde, 2,3,3,9 -d.ipheayl 9 ether
tetracarboxylic acid dianhydride, 2,3,3,474 -diphenyl ether

tetracarboxylic acid dianhydride, and 1,4,5,8- naphihal enetetracarboxylic
aci d dianhydride, and n and in are an |nte3ﬁ; of two or nore. 5 1n this

case, condltl@ﬁ@eFoﬂeﬂéﬁéﬂﬁ?ﬁ¥Y&ﬂqtﬁ?%ﬁsﬁﬂﬂ B dep ae 3afé pr ot et EbIgpYduch

that the di ss@hdron fatedsHihg1hbghestia | ”d&@ﬁ%&f?ﬂié‘g | izl d Used. gln
t he wor ki ng exanpl es_of the present _.invention inadip neth hod '

(conpose of oMAPIENPPERELERracadiPwlde 3ot Udiion 1Yij§l@@sc3rrldo§da%% eI ons

for determ ningtlherl8rdigsdytise.rate. The present invention is, however,
not limted to this. in general, it is considered that the etchlng rate
and the elching shdfetlis spss) EPERLhEPRE OBt PEPIRHARE hHSed IFEAINE108i p

met hod. The e&%&bﬂ%ﬁ§ﬁ%@§eﬁéﬁﬁ§EﬁcHQHﬁﬁﬂ§h@Eﬁﬁs%§GBhBExa%%ﬁﬂ?@héﬂﬂthest
conditions. A _good etching shape of the |Iam nate can 15 be realized when

the etching rafethaehehing éseumaﬁeé miRitheavor kg Rrghieses ef dhieRy as8né in
a method and Qﬁ%hftheﬂs tdib V"E'nCQ dfﬁgjf%tgg:aia(%o oé‘ét Hi" bxli%%ﬁt‘;go% aFor

this reason, in e case
it can be sai &tltrﬁgf] %H-Uétl@l’?l)nbs Agfer ped aﬁi‘l‘ﬁ”?‘ijldﬂcﬁﬂsdégr é’eéﬁéﬂlﬁf—ﬁ%itﬁﬁ

shape. 20;¢or gs@EB16OMPRThtEON 10fe dhesBicChivehd idiui 8, hBRwexer noevemikedt he
case of an aqueous solution, the Eresence of a Iarge anount _of a | ow

boi | i ng sol vehP, tRith A8 FiHarol 1t sSohEPPiReeres ebem Y ing: X gercand
i npracti cabl ethlenet&nhﬁ@e&epecmcb;tﬁaqnetemt@ theveseparaipl Yhdeterrcned

according to the etc g the pr ve t|on the l.Lyi m de
resin may be @ nBFEFPg anyh%nﬁtg?ﬁq%us ??ﬁi 4%ﬁ? Q#E% ihg

structure. Thetpaliyama denaesmnsmyztb@dmethmﬁ@rsnaﬂe ar fﬂHemlbﬁmme can
st acki ng. Alternativel , .the g u|¥|mde may be coated in the q)of a

sol ution bor aP&oFG#tbFFOM e FBE LT ST T DG Re dS bYC drhfisTg tHAn HidatFon
to form a resikhel hyghest rettdteinqamanat é naecoetdhog andt¢mm¢ﬂumunn imnwhnthon,

pref erably ”Oﬁtkg %ﬁr{‘b@og/&t&‘ﬂ RLGLELa0bN 109&% IR{HSI SLIEORT 1 fHaBE,

fraction of or gani ¢ ¢group contal ned
in the case of etching at 70°C by the dlp method it can be said

that an etching rate of 3 um/min provides a good etching shape.

20 For some composition of the etching liguid, however, even in the
case of an aqueous solution, the presence of a large amount of
a lowboilingsolvent, such as methanol, sometimes renders etching
at 70°C impracticable. 1In this case, conditions should be
separately determined according to the etching liquid.

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

30 imidation to form a resin layer.

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

35 represented by formula (3}:

%CHQ% (3)
n



formula (1) or (2) is accounted for by a divalent organic group 35
represented by formula (3)et H2 , t3) n 10 wherein nis an integer of 1
to 15. According to a preferred enbodi nent of the present invention, 100%
of the dival ent organic group contai ned inR in formula (1) or (2) is
accounted for by a divalent organic group represented by forrmula (3) and
not |ess than 30% preferably not |ess than 80% in terns of nolar
fraction of thWBeHRVRAlRntS giyaniteseyreblip! contlai-ned in P., is accounted for

by a divalent or ganhecgmyf% kepresepbed-pyq f Qmdbiambh @ det) 1O Prekenabl y,

at least one of the resin layers (insulating |ayers) constituting the

i nsul ati ng | a¥B¥enhiehe L04% phftde dbcoreith§roenifeIisiesEAPtR AVRMtINOR: L8

formed of a | eur-@xPansioBr {?)Sii% Q@(‘!&)\E‘ﬂtéﬂ%@f%}r% Nty aQEn@XPAGSI QN g@buf to
40 ppm In particular, a | ow expansion polyinide resin is preferred from

15 the vi wpoFAPreferird dyi fomyliEof 3 biagis Rt IHES then 60 % hereEowrakelpansi on

resin enabl es)the +GR&M €1 60l Hind BENRAa LXPAOSI M08 thd Ay PUEXRIAREON
resin in the insulating layer to be made close to the coefficient “of

t her mal expan$rewp 6PNER&NEAJTGRNIE apapepRtafd faraper. d g kemitafr pri@Aroup

war page of thgelaeddnale py2Q-Oih18f (4e resin layers constituting the
insulating layer 1in the I'am nate according to the present invention, at

] . east one | ayer sho. bs of a polyimde resin. In this case, all
the resin |ayers cons t FngQ e insulatiflg layer. may be formed of a
polyimde resin. 25 _In_ the |amnate according to the present invention, the
i nsul atind | ayer, whFehRe¥ahhie an +9rSr PACOW PIF deSiiBaktY o (o SUlREINg

i norgani ¢ nat eiyads) ayenstitst HELf enablinshiok gy ofiagepolivi Mule 1ameshtesuch
that 100% of the divalent organic grou cont alineg inR_in for r}EuI% ((E)l%mor
(2) is accountEPFHINDyCalif PAIESHPT ot 4T cLO3D 1§r BUG L Ped et F¥ B F P Mul a
(3) and not |essir hieav §090d nedeifik ieat o8l akphhagbh 0ot 00 tbe4di yphent 1n
organi ¢ or ub SOMAINSS MBS el SRRV To] shhe Yol NS 91 8ENE S 4T OUP

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

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

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

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



formula (4). According to a preferred enbodi rent of the present 35
invention, the insulating layer included in the |layer construction of the
| am nate has a | am nate structure of firsH.insuIating | ayer/second
insulating layer/third insulating |ayer, the first i nsul ating | ayer and
the third insulating |layer are fornmed of a polyimde resin having a
structure such that 100% of the divalent organic group contained in R in

formula (1) olP5udafipg layesdaeeend sPspiftalng vay ehttibkighaneu hilolly 1ayer,

represented bynhef @fraka;43)1AthNAkykeSsnd hate 80%0rdn ihehMBt Qhg MA@y are
fraction of the divalent organi'c giroup contained in R, is accounted for by

a dival ent or d@aM€dgPéup, PeBprtsientedibyhdviifilen Stapctang eReh Berbordd 0%

insul ating | ayerths dordRetobrgah oW SXRRNSLANa DALY 1IN de inlGoiR8LE MaviRy a
coefficient of expansion of 0 fo 40 g%m The inorganic materi al Ia%/ers in
the ]1ami nat e (Zdcdf AGRPUNEET Fer fivedehtvalRiénPE 8RN ARy RS HERIERGR THOIN t he

inorgani c matrekhalal eyershaahst fddednah OPRG takhdYor IR BeadhOf DR C
material |ayers are fornmed of one of the inorganic 15 materi al

copper, .
layers is for g 8fVebpperontianict HECHR HEM taidegahncR. fdt 8FFArNYeS efohéyng

fornmed of coppemighheywt &Fq&MR: Ardupe rebnesgareg HRt £5ml1d ayer,s dndt kaened
of copper or copper allo with the other inorganiic material |ayer being

formed of staPffFe8d 1RTwEtingyleKer; Hs et rAgRTid ok E8PANRYCR PV Brigsent
inventiono CORREBERat Iy Of VYT ikeshd bRYSffansdlon @3St epesofpphe resin

| ayers being forned of a ggc!’ imde resin which has a structure cor;pr_|3| ng
repeating units repregemt %qu Jereraat amd nds the {pRaRate ArGAASRI

poi nt of 1.50tbotBEOGraseht sirliciiGlonabhe ba s26hath@sikoswltid dmalgaaitat e
of nore than 3 n1m'nl not her .ipsul adLi ng film ac:ﬁlordi g% ho the.rﬁjresent
invention coMPFF5edl iy ABFel 9T AtaGePRST 1 4WasPPhRet o HHEFIPELFn

| ayers bei ng heteedadf laypos yane déoresd nodhtoppdas anét buctthee imamphisi ng

oi nt of 750 P8TS60E SIS 1 JCOTURbEG (HeCR bALT: OBf uPTB drd PPALE o

nore than 3 mhatariTae lLagel abebyg f fdrmet cof démgpen dhkoypr esentnéneénthen i s

useful as an ipferaedl 3t 6 JABLE" haLel 0 STAGKIAYINEpE: ! 8P @ alloy
with the other inorganic material layer being formed of stainless
steel.

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

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

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

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

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

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

to the present invention.



material. layer. The construction of the insulating film 35 according to
the present invention may be the sane as the construction of the
insulating layer in the | am nate accordi ng, to the present invention. 12
Preferably, at |east one of the resin layéers {.insulating |avers)
constituting the -insulating filmaccording to the present invention is
formed of a | ow expansi_on | yimde resin havi a coefficient of .
expansion of 0 to 46’rﬁ|§ﬁ1rag%‘|e PseeF Lt e I°§e§gg ESHHhIPERT ol YRTH R 108si n
enabl es the CQ@Efeﬁr@i)@Hnsthtutﬂﬁél%ﬁle irRarsnen: Ofm db€o RO 8b deeesSidscn® be
made close to.the coefficient of thernmal expansion of .the inorga%&ng

n

material | ayerNVeRRAPRT &F et OWfifeh Ofhp s 1P W e RANHY T iPOHY B 1dE aERBH

i norgani ¢ makecbakrhayent dhexpanpage of d he Lanppal e wanube of evanted. 10
The | am nate or insul atl‘gﬂyflj m according to the present i nvenj;cl %{] ma_yL he
et ched to JprofPaNELaRt PoRY &S dﬁﬁstl“cﬁﬁg%@ﬁt thepraett Hnt it diterma
conmponents, Wakphn€adn be s uiHeabbyl piodec eges i otdt be IMdat®oos tostthat i ng
filmaccordi ng t% the present invention, include suspensions f,ogL hard di sk
drives (HDLs) “25TELChERG Oby-Nardad S RANGde8L b NBHERFAGNBG MAtE T et 168 ess
i's applicabl eTheretshé pgheh dHie LagiNaliePF iimsel sddd@d bhd aacaydjangct o
the present invention.. In the lamnate or_ insulating filmaccording to the
present invenBPORTIat 1RMRR: GRE BFDEAR Thydis JEBHEAT ELERRGPE M THRFEr i ng
| ayer is 1f08r Lred ]gf a*n%ﬂmindm@i dg Ir%%lhﬂlﬂﬂgCIIiIQﬁlnw&@ﬁi r@peath@gmmie?s 0
represente ormul a or an as a Ss transiti.Qn point 15
to7 360C and LevarbEoh fabite Protéhsd Rrobiiar S init Hlis R i i 3
pm m n. By viElagetobnidicsicwist combboantadvanicgeaus by, suevanl  herodeted
process can realizge etching wth high accur the 25.product, vit f

Bt ohing i o hi GROMaE (H s 2P ShETETAS Ty “EafA ROpELTEI kel may
be used in et thvagtbynt henaletlepsospessiafs tfer i dtishgdirayes {HDRhe

| am nate .Qr insul at| j oL di t he_p %m L Qv i sic
sol ution 1?’3 30 pref E?ng‘i}é’ arBrY gﬁéa‘{a?}-’ %Orcl%sfsso 5t‘i5€n, %Irbgeggtrérp‘?%% p-agr%%aep ali-
am ne sol uti ohs depptibelle ntJd apaneisy Rt erte Lamingien oo, insi9521iag]1 §98m

However, the Dashfqso) U0 is PPEsPRELIGWRthi%n. 1n the laminate or
insulating film according to the present invention, at least one
of the layers constituting the insulating layer is formed of a
20 polyimide resin which comprises repeating units represented by
formula (1) or (2) and has a glass transition point of 150 to
360°C and is dissolvable in a basic solution at a rate of more
than 3 pm/min. By virtue of this constitution, advantageously,
even the wet process can realize etching with high accuracy, the
25 productivity of etching is high, and the apparatus cost is also
low.

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

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

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

For the polyimide resin used in the laminate according to



limted to this only. The base conponent may be either an organic base or
an i norganic base, or alternatively, nmay be a mxture 35 of the above
bases. The basic solution preferably has pH 8 to 14, particularly
preferably pH 12 to 14. For the polyimde resin used in the |am nate
according to 13 the present invention, the 90-degree peel strength fromthe
resin or inorganic material, which forns an interface theremnth IS

preferably nottheeBEesEn 1RO iy therd-pesreeasey) fotenEdsI¥pmihedss ig cm

still more prefiernabkyanot h&SS iNanwhQen; oM an The drFsekath8gedidi is
according to the preSent. invention mag be stacked onto an inorganic
t

material | ayePXes eraPhY SItahPRaEAWAD B 19 /C8 t RRFE srehsdabey nat é?ﬁ&t‘qh@@I Y,

may be etched shgf @r/em st acki nbr SRAErbiraBl | Ynot NeedNsWaat i70g i/ km may be
used as foIIows 10 An inorganic material |ayer, which serves as a

substrate Swith wirilhG HeTHEFENEH REFEBALNG SOLMRIBYICERED LHFERTIPAESYof

the insul ati ngd kEkarkantbithe ahn%b@gaxmg: fladt@ri 81t Depe etichedrmAl t Bininhe e
formati on of wiring on a substrate of i norgani c material |ayer,

t he
insulating fi IWr?llF§ BendBENt BtEhRd s 197 sq.ilfﬁrﬂ‘étté"eﬂer’é%ﬁ}é? %?Fli%rt&fﬁlr@

material |ayelstiaexapgl | eﬂpé&liﬁctanqysurﬁrﬁcqr@hlbhgngnmhﬁ\t mag el Mseandst he
i norganic | ayer andthe insulating filmare etche previously etched

insulating fil ﬁ’illlgwéppl ied to an inorganic material. layer. 20 A film
formed by, goating of & (RSFHaRic ﬁaa%%%h@lfiﬂdy@x”ﬂyhlé}? s'é%@@s'a(b bhaidisukat i ng

llayer in the |lamnate or the insulatin fi'l m accor to present

i nvention. seldhd YHVEM iR At 85&“%‘ét r%retoﬁ’e ééé&%‘&%ﬂﬂ%@% hﬂtPsSJt SPbvi de
a |l amnate 25hba\£hﬁ@latir&jﬂmtrrﬁ; eodsthecinem &firfd riStnmgkakhéayetéhed.

i nsul ating Iaver/second metal laver or a lam nate construction of netal.

l ayer/insul ating | ayefitehetNRsdPERRhECT a9Er YEbMPT i STng SUBSFGRERI Py 8P
| ayers, which 1Inam;aaice reitanlied 1hger psileatinsglbayey filaviisgbandadhesithe

L2er Lo PRSP Uptery R LR Eondh Lhasen 30 RALLGH ulpaid afl s
et ching of a cohtithwesrfane met ehe insulating film, and the inorganic layer
and the insulating film are etched.
* A previously etched insulating film is applied to an
inorganic material layer.

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

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

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

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

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

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

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



has high productivity, and, in addition, has |ow apparatus cost. The
present inventors have made extensive and intensive studies on the etching
rate ratio of resin lavers, which can 35 provide a good etching shape, in
a lam nate having a | ayer construction of first inor ganic material |ayer
(mainly netal. layer)/insulating |ayer/second inorganic material |ayer
(mainly nmetal layer) or a layer construction of inorganic naterial |ayer
(mainly netal mPﬁ?érgfl}iﬁrrs)upétq hay PRyFeNsSHEEFELAN (e IPABIP YT AgteragbrlayRrt he,

ami nate has anfuhiy-hever 24 ré&ﬁfﬁ%ﬂn"suﬁ%&ﬁ?ﬁa%yu@y@hef@ﬂ NAYELS1 A0

result, it was found that a good etchin ] E)e 5 is obtalned when t
etching rate Raves bi threlgewiate hyers MIAkLslavfs ity UERB L Eahig&Wef 0B More t o

1 el preferabky 4ayeksto sulthusy w@g%ﬂjd"lghéx?at @@%éﬁ%gsha e

: . ha % 3

invention, there Is .B,r ovided a lam nate having a layer Tonstruction o
first inorganiié grtainiesl wheryde/ ¢rEulrg Fage [rarep/ seddrdr¢idr ganees ratési al
layer or a 1Q; r nstldicticop of; iporganic i yer{i | at i ng

| ayer, the i nsﬁkthﬁn%&?aver g\!;i ﬁg' a1 r% tli -1 %yﬁﬁfﬁ%}rg of i.tt\gi\%l&or_ Ilm)re
resin layers, the ré&bue,gccoidiagdhity pateeif 1nhent i ntheényar draviidgda
hi gher et chi ng rat: t.chi eyl [ -Lower
etching rate |gnlat lgl_aitt%shh qtngnéémfggreég&gtgé?%g&? %E?Eggﬁil%l\é)grggga}é "%g:fétlégl. .
1, preferabl ylgper henswlif(ing lofver/serond Kinorganiq mhkepiakehdyénvent don,
the etching rahge, Bhers,teibhe s QF ny /e duat AR A sl Bt 1 hBhckaess
per unit tine ggﬂse by?e?é‘%‘?ng ?ﬁﬁ?ﬁ\g Ia{% nate o ‘g{bheﬂpr)]rsesentl nvénti on,
t he adhesive tRe dsmsaagthnoflayer ddNdsdve Malley-ltayarhétrneryeni el macepT al

| ayer or them&?é%éé‘ﬁi*'l%?e&@,' ¥8' +h 81 PTG bl cRehq! 858 td@N 3084 6M
for all the adherends, nore pre eraf)l ~not |less than ?000_ g/cm for all the
adherends. | haYgankaving & ihd§eusabring Hai€ [t@nithat etalkted dialg ©8 tLS the

present inventi9h iNgldtdgay by PABwBPteRAH L YRR Yn IdHE § 8601 4©indTBEGLS,
single crystal silicon, and netal oxides. Mtals include, but are not
particul @0y PRHRY etf tidehie@drePal €, slict las dopperf&Rad}¥ ot Hiedraresdys

such as stainbess stieeb. 1 Furthen, thaBtadserfavindent I8HEOM& SANBlRakhte
inorganic material. |layer, 30 for fﬁ)éaa Ige, a ceram.c | ayer roduced b

surface treatTAtEmRtE $hend§oseed HETIN ot tHid BRic & PAht nat e

according to time caused by etching.
In the laminate of the present invention, the adhesive
20 strength of the adhesive layer to the inorganic material layer
or the core insulating layer is preferably not less than 300 g/cm
for all the adherends, more preferably not less than 1000 g/cm
for all the adherends.
Inorganic materials usable in the laminate according to
25 the present invention include, but are not particularly limited
to, metals, single crystal silicon, and metal oxides. Metals
include, but are not particularly limited to pure metals, such
as copper and iron, and alloys such as stainless steel. Further,
metals having thereon a nonmetallic inorganic material layer,
30 for example, a ceramic layer, produced by surface treating metals
may also be used. In particular, when the laminate according to
the present invention is used in suspensions for hard disk drives,
properties as a spring are required. Therefore, a laminate of
a highly elastic metal, such as stainless steel, and a copper
35 foll or a copper alloy foil as wiring is preferred.
According to another aspect of the present invention, there

1s provided an insulating filmcomprising two or more resin layers,



the Present invention is used in suspensions for hard disk drives,
properties as a spring are required. Therefore, a lamnate of a highly

el astic netal, such as stainless steel, and a copper 35 foil or a copper
alloy foil as wiring is preferred. Accordllﬁg to anot her aspect of the
present invention, there: is provided an insulating filnms conprising two
or nore resin Iayers -15 the ratio of the etching rate of the resin |ayer
havi ng a hi ghthe &t ag ke etebivhaadtechl e aesiof laysr hpesha 4 dygher

having a | owef cﬁh‘r‘é"r@%e Q%!t%gnhg 18 LANGR PésgnelageL%a 1ng(]ja %EQSI

| am nat e accor ing = tﬁ& %hr esenft “invention y any
process wt hoathammmJIearbellmm tattba. r8pexidii & eiatrpl és: of. production

processes i ncl ude. @ngf at‘@'a%or&? £8e§ﬁéh§ré§‘:{€rﬁ'§ quveguégﬁgpgfag%pg a

pol yi m de sol ution Irrectly on nmet a and coate
coating a5 prerodeoed by ol yi:cntt@es wht bowt peu:ahc;uliamlagutthelomat édenefad and

neulali ng | ayR D Che HReTAP I SRATeRERERE: bty Bontaok o tarii T e

insulating | ayer e “meta &r malT y contac ondi n
adhesi ve i nsutampngsésayelnetat@pé ibm asthenoceatmguhatporlgunasier 503nd1<ar1

process whi chagoU | 585, LAeELEPs, olarral 8. AcspLUtLanof dolyLonde o

resin, which can sé 5core|n I"at’i n ayer, or° a precurs
t hereof onto ane@of samp depoladimesieventmsuheatahg dlrayag wmvpdeedmetaaln@mﬁl :

drying the cophethy IR Ahuglf shOAHBLLYLILAR NgLLhG PreaHisar, abhers e

drying, "to provi core ins ayer, ' provi
i nsul ating | ayesult trhe legreg iomdwl a;ﬂuenglelta)ler aadccth@nnghlem‘mahby Zooabwle

procedure, %%{&%m%érfl gﬁﬂé@% bonding i d LOfidpmelal, t

prepare a | amn her; "a process )-,lay Dbé adopt ed \A%er ein
t he i nsul at i ngn$ulahiage degieng aodthepmtemmhniqiwmﬂp@mseﬁhtbﬁ absphewt .

brought to a cé@(_sj-[rﬂ% fa lsen {105 8%, 6?9{5&%(3 ?e@lﬁUb@}t}ﬂ% %af?ﬁc_l!e%eaa? The

i norganic materi a er as wrin am nate or |nsulat|n?
accor di ngd>t o M pnegent ing nhasari, ofr capreeussehddensodf erehlan pylyEnide

process, to prpslicse ?h%i&%&lﬁ&éf‘ﬂ&vﬁ@@@%ﬁgtrﬁetép HB?lHéQdﬁsC&b@lfbde
electronic circuit coggonent using the insulating film_a nethod nay be

adopt ed wher €l¥tahe AndGEERRAYY f 1M HAEEST BPﬁgPF%C‘fJFFé”br‘EBZt@ﬁt the drying,

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

formation of a specific layer onto a substrate.



30 invention is stacked onto an inorganic nmaterial to prepare a |am nate
which is then etched, preferably by the wet process, to prepare an
el ectronic circuit conponent. In the present invention, nere "etching"
means not only wet process but also dry pfocess. 3-S Further, in the
present invention, the |amnate or "stacking" nmeans not only stacking of a
film form but also the formation of a specific layer onto a substrate. B
R 1 E F DESCRI PTION OF THE DRAMVNGS Fig. 7 is a conceptual diagram show ng
t he etching shape of a |amg {f-reln a lam nate
for a 5 wreless suspen3|f‘ ' ' i-of first metal
| ayer; adhesive instligti thsl ayeohcmmlamslubgtamgshmnynrg adkestakeing mdabat i ng
| aver/ second t | has it ) dry
process, has ee% e%%% gt% Hg: %ro%%gé ?fdﬁ?%é? ¢Ir§% ﬁ%}g% %gger
side; it: Fi gw1zeilesarslﬁdn(s&oammaﬁgnej ectaysy gppusbseope)n piiof ogstaplketadf an
et chi ng shape nat e .usi reRaN e « Flg.
3 is a cross- sgg??é%]%nésvllve%vm TQFP a?' ggch%'ge n%%r %é:elgglfngé ga% dt}@élvg
| am nat e aftennphhaunn@tIayeqfamcondtmetahlh@yers wh idh dmsallkidlhersol beeon;
Fig. 4isag in p S p a d
degree of red%ggﬁ%érﬁ]w&?l ?'fllalf g\hgrﬁ%g#eés%eslé ﬁg}' P |én1gaﬁe§cgb¥q§1a ‘8%8 §t%gf_}rs;zil!(iid by
subtracting fifromtbhekitass afetrarl ldypplsmﬂéx(nnl nitial f|In1th|ckness
pl otted ordlnate 20 | ro pe)
phot ogr apsﬂ show ng a f%%ﬁlnnégﬁ%ﬁgcgﬁn%@etlé(r%ggg a‘{l%rr% 8?@ ?ﬁh@t}é ng ﬁl I m
A with an adheﬁwredta:yleng Figpe ©fi 8 lamiSEMg( ssangmrgl}elnedemrpmpﬁr@sicmpe)
phot ogr aph sﬁgﬁ%égeaﬂigtching shape of a three-layer material using film
a Ive

25 S with an ayer; Fig. 7 is a schematic illustration of the
phot ograph shown iFfifig3 65 & grogsiscaniosBN Visvawdi rg leivdontenbefore

m Cr oscope) F’%Pé@ aFROMOY H n§EEN AL SRARENYT e B iNFL B2 | PNE e ERERY! 2
using film 3 an adhesive Payer

15 with an alkali solution;

Fig. 4 is a graph wherein dipping time (sec) is plotted
as abscissa and degree of reduction in film thickness (um),
defined as a value obtained by subtracting film thickness after
dipping from initial film thickness, is plotted as ordinate;

20 Fig. 5 is an SEM (scanning electron microscope} photograph
showing an etching shape of a three-layer material using film
A with an adhesive layer;

Fig. 6 is an SEM {scanning electron microscope) photograph

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

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

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

30 C with an adhesive layer;

Fig. 9 is an XPS chart of a dry etching sample;

Fig. 10 is an XPS chart showing detailed measured data of
portions corresponding to nitrogen and fluorine;

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

35 portions corresponding to nitrogen and fluorine;
Fig. 12 is an XPS chart showing the results of measurement

of a wet etching sample;



Fig. 9 is an XPS chart of a dry etching sanple; Fig. 10 is an XPS chart
showi ng detail ed neasured data of portions corresponding to nitrogen and
fluorine; Fig. 1.1 is an XPS chart show ng detail ed neasured data of 35
portions corresponding to nitrogen and fludrine; Fig. 12 is an XPS chart
showi ng the results of nmeasurement of a wet etching sanple; Fig. 13 is an
XPS chart showing the results of neasurenent of a wet etching sanple; Fig.
14 is an XPS chart §fi(gwihigiish&nr}(@sw}h&toishwasgrtemn%ubts & fiveda @ticiniemg
sanple, Fig. 1 Bs a ﬁ? chart ﬁt .a reference of a plasma etching
sanpl e; and FOg. 218 sCHAMRES % €0f a reference of a wet et chi ng
sanple. 10 REST MODE il5OR1 LARRYh N@S&Haﬂﬂ-lEhbWE@ﬂﬂl@\h:Eﬂelm edantadumagihiton
will be descri edlnd Flr |nventioninalan1nate, for use in

el ectronic ne e?s, %%§hﬁ§? |norganic mat eri al | ayer, conposed

mai nly of m nmetal | ayer,15 155aan@5a@hén'stdfabir@fd1asyﬁ:re, of a pildematerghievent
t he warpage of _th Iam ate and, in addition, to inprove the adhesion

bet ween t he ﬁ@ﬁ?gtlﬁ Iayer and the inorganic nmaterial |ayer, as

descri bed above t Fegi.ns6ll Bt iarg Xlpgy ehapordf on tefer@ncanviiah ewest rarchuineg
such that a thergvplastic adhesive insulating |ayer is provided on 2f one

side or both EPdBsCof a | ow expansion core insulating layer. |n general,
an adhesive resin has : high coefficient of t hermal expansi on and, thus,
when as Sﬂfh IS stacked_ ( _ A -Lefore, t he

t hi ckness of the | ow expdl
t hermal expansi on offhahprd!sé’r& hasfelannrmdéh Uentﬂesxailliemi timedevefli ci ent of

t he thernal m@%ﬁ‘%@e netal, is made | arger than the thickness of

t he adhesiveinsu er to prevent noticeabl e warpage from

appearing in the whdheallaminate, ffheusanln erdecheonhi glamsy sof comprseadhési ve

insulating |aygr n the
& 1n<$fl%rf?€‘ct ek H]glhel Waf,‘e?' c8ﬁ.8858§he8| O% 3¢ vafbage 1 Yaer

t hi ckness i s excess y sha i'S sonetines
det eri or altbed. a]:@rqrhgmsuéﬁtuggs]tawenlph@rder to prevent the warpage of the

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

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

pluralityof insulatingresin layers aredifferent fromeachother



total thickness of the upper and | ower adhesive insulating |ayers
respectively overlying and underlying the core insulating |ayer 1is not
nore than the half of the thickness of the core insulating 35 |ayer, the
warpage is less likely to appear. In etchilfig the | aminate by the wet
process, when the plurality of insulating resin |ayers are different from
each other in etching rate, in general, the edge shape is not straight and
the | ayer haviimigeaChblv@rrdemhingg&@@lr,ehhé rﬁsﬂqmehepedism‘t sgxahphie andn

the lam nate %%%Wﬂa @thng&% éPe1§%ﬁpEPQH& t?em P%aﬁn?ﬂgﬁgéveFor

i nsul ating -layer - | ow, suc e upper and
| ower surf acexaapéepru} ééﬁehalnmatﬁ@h@tﬂhem Hignd 1, whieen tthe etching nadee

rel ationship ig %gogaﬁﬁ sh Y %uﬂ%@iﬁpniﬁ AL Qnship, tthgee"ﬁgf]? %Y&aept S ng

i nsul ating Iayer i's etched earlier s case, the resu

shape is swuch Stlﬁézttftaitetm%npmr apdrlidvm SIBfI}alf:@jSemeeplrQﬁ)e@t@iu ngndheather
polyim de resin wit ta I n
this etching, Iglfr11e ‘nleggt hllg HJH Jb(m%%@r & &%sg Tl%r(l%ﬁ-ﬁ Fovk
solution, r esurleaangonﬂhlme th@oadhe:swne cnfnspdlajzangcla}celd isFegnhpd adiilg et at e,

th | ubi | i t I I h
e golubt 11 Uty O BELB0l@rL ccany shy Bl labl pOLUE) e LaNgR Lhar
gr oup of the a@pirtioncise H’JSD]‘Qﬂttelder attacked by hydroxide ions and

consequenijy s hydgobyzed &faﬁegaglﬁ,&gﬁ FoLeg gENI A MR A1 0oL bes AN TR

t he sol ubi IS inprove group I's present. in
mol ecul ar chabr, tBKES 8§t @ni SXaope mé[@ tB@Sh?ﬂfJbMerd tigy i ideudosfl tlﬁl s

mechani sm i naUEﬁcﬁééeb)thy%xldﬂQi%r 1IQ>%YEW the LB €1 SR Nesd Al iGd Sia@hevery
influenced by the nolecular weight of the polymer In fact, the “above

hypot hesi s i s TRFE8T3epHr Pedy UBYC Ssr-i rﬁéfﬂfhll“d*é]t’hs cﬁtﬁaéi%eahﬁysqlh@léﬂégent

inventors. 25,gepgs %dlﬂiﬁnﬁgsﬁchémiﬁ%ﬂ%nﬁmﬁll?%&id‘ﬂﬂﬁﬁ iar @idh¥tdath Rhe
terms of constitution into E; yi m des using pyronellitic acid dlanh¥dr|de
i

as the nmaih sReLEPSHIBAPHENGI RPYBETLS Hg g?‘ﬁh@%’éﬂ% SOl iPTdi ahHird FHE as

the mai n skel amene cbfoxh;& @ bh\a& adhenis porenell attscaéaob}dqumm&ﬁude is
used in the insulating Laver, 30 al kal.i ce is #\ess

t i kely t
devel op, for &RERH"E eqUENtAY 1 VGE‘H es tg FEct %H\O&EFHE‘?%VES@PFVM

from structuref the polymer, the solubility is improved. When a hydrolyzable
group is present in the molecular chain, this site is sometimes

20  hydrolyzed.

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

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

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

35 to the present invention has pyromellitic acid dianhydride in
its structure. On the other hand, biphthalic acid dianhydride

polyimides are known to have good alkali resistance. When the



that is, etchability wwth an alkali is poor. For this reason, preferably,
the | ow expansi on polyimde serving as the core insulating layer in the
insulating | ayer of the | am nate accordi n? 35 to the present invention

has.. pyrornelitic acid dianhydride in it8 structure. On the other hand,

bi phitalic acid dianhydride polyimde are known to have good al kali

resi stance. 'when the 19 use of biphthalic acid +di anhydride pclyimdes as
the core insukatiodg Bayerhalnct hesdidnsdd athyy liday epo lacicorddisnge othdecpresent
invention is ¢ i Lm i for
thepol yi m de e S Br D) Fateh Aot Thansr opo A oor: ARy aaRads] ryEREsLat
devel opnent ofinveet adrkals coesesphatosd, [thet hel edhes wef themmnel astinothesi n,
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t he therrfopl agppretying thessebviekebyeno aevdlcoplaad,) rhasstamee.adhesi on 10

is not very good. Ther re, .t r i r e i.d ttent] to
bistrimellitic aci dméi g’?ﬁy%’ﬂh teﬁgg %ﬁ%ﬁcaoéﬂgﬁéﬁh%??ﬁé e s, S R
structure si mpyeemeblipyiroaeld idiiachadi dde disabliy deildes kdlas-dmis tds f€kebigt on an
ester bond hy 7.0, it h i i:0ns, . & ; Vj
flexibility h?"é;#‘ 35%59%%%%@9‘%{ ﬂ%gﬁ?&%@%ﬁgﬁggﬁoapﬁalg??%ﬁ?ﬁé iR S Qv
trimellitic athdnpeplasd itasyasiescd ikelgitnideveloperplr bimes | theedaekdon
there is no pacst cul | st atd Si n i :
trimelli tli%cac?éd.h(?-ylo‘\/}%\rlrgr ,dog;lhs't rr'lh?réelﬁcfﬁ)tr%é g%?dpiglé_eaﬁgygr |_d{§b%§vpﬁ§eapa%d
hydr ocar bon dietensiqyr eter rletsfrigmliilid 120 &¢ ehwpoli@nhyradsi |36 | mpar 8¢ 1Y

t her nopl ast i cj : i therss, Vi resi; ich
have been pr o%%%ne%mlfjlgi% né\,ﬂg{:ﬁ_y?gefg BF%?QB‘?Sﬁl%IIF?% |%§%cgfed1 13%&%3%%@%

(abbr evi at i ond13NEGr i8¢ ahas dint 1 v SkatletPalan Raver manelhy droberls viih y
studi ed and hgye-Been riepart edqt Qabayes gops adhesiOny A JapRanese i Pat ﬁihﬁh

Lai d- open Nos.” 1569711998 and 168187/1998). The resin for form ng the
adhesi ve 1Pnsut2RYHYy Hoayeredsedt partdrel 3sdnicidt’e or insul ating filmaccording

to the present invenidORhiSt Mkl tdPat Vi PedesOrhas Gest fusiuid afimier et o.

The 30 resi Neo %@%%gili{fc ggEdE)arhtl cularly lim tﬁdr $9 far as a skeleton

there 1s no’particular Iimitation on a site
for connecting trimellitic acid. However, bistrimellitic acid
dianhydride having a hydrocarbon diol is preferred from the

20 viewpoint of easily imparting thermoplasticity to the whole
resin.

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

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

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

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

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

atoms between oxygen atoms at the ethylene glycol site is not



derived frombistrinellitic acid dianhydride is present within the

skel eton of the resin, and the imde bond content has no influence so far
as the resin has heat resistance and insul atl ng properties. Further, a
material, which has a structure sinilar 35%o0 the above-described et hyI ene
g].vcol. bistrinellitic acid dianhyd.r:ide (abbreviation a TMEG and
wherei n the nunber of carbon atons between oxygen atons at the ethyl ene
glycol site ig:néf 2052 cqnssiglegedcdnshans dda ¢ anavbydhelsahe IRAISGIAPSFs

resistance. TMEG, Y@)é‘?cr ik %&ngré’f&fﬁld efohram Uﬂ%w%bfx‘{\@é)'o’ft S af@st

and reactivity W|t al’kal i . Regar ding conmponents other than . TMEG in
the polyinmed Iﬁé§Fth'5Yl}$Jéd? ian BA&addhesive insulating layer, other aC| d

anhydri de  componeni.gyq e, E%Béh@ﬁ@'s binthenahiEd L ho ﬁiggm%el B e

that is not detrinent roperties. other aci
but are not péasefcihaihy Ridhesedet onswhatadd tiayen.o Otlhegt rcisl lanhiyeraded

di anhydri de, g ESHA!{)@L{H%% ?Z- gtg% %qi lriLOcHeefsft@c'ﬁ%EHFéthCsM 4 angens

di anhydri de, pheny tetracarboxylic acid dian ride,
pyromel litic &bpH ig mﬁ@@ﬁré@entﬁbﬁ@mmf@ﬂ%ﬁ:ar Bolkg¥ o€ ldaindiydr ides

| - hyd I " h d
152005 i S oA P Do 260 it

ether tetraca B)éi’(’]llﬂ%lllafcli% & hyﬂaanaﬁdrgd%s g'lphenylwa@rgﬂ Jettfief "~
tetracar boxyl ltetegwnsammedrddi% Anbatided- Y] ﬁ@ﬂ%ﬁhfﬂ%@lﬂ goanbexylic

acid di anhydride. D amnes as the starting materlal of the I'yi mi de resin

used in the aElﬁ’éféiin?Q?é\{}Iléﬁ?ﬂgj 5yl drHEieu deY RAMIAATILE afi Wydrlﬂér

aromatic di a”b@ﬁﬁo;ﬁl%ﬂ&%t@c@c@!b&%ﬂﬂ:a Geld OriampRRtigedi ami nes: 4'
represented by fornula (6) . These di am nes may be uSed_so er or as

mi xture of twBIRBFNYEIGHACHPRHELET N R AGEpr es@APENEAT IR koxyl3 or'4h$fbgen
group; nR-.s pRyhdeyldhe s boxylic acid dianhydride, 2,3,3',4’-diphenyl

15 ether tetracarboxylic acid dianhydride, 2,3,3’,4,4’'-diphenyl
ether tetracarboxylic acid dianhydride, and 1,4,5,8-
naphthalenetetracarboxylic acid dianhydride.

Diamines as the starting material of the polyimide resin
used in the adhesive insulating layer include aliphatic diamines,

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

(RB)n

{C\i}— i, (5)
N

wherein R; represents an alkyl, fluorine-substituted alkyl,
25 alkoxyl, or halogen group; and n is an integer of 0 to 4, provided

that nR,s may be the same or different; and
(Re)z

(R )y (Rg )y A@‘,Nﬂz
H.N = =
O

(6)

wherein A represents a bond group selected from the group
consisting of a group of singlebonds, -0-, -CH,—, -CO-, -C(CH,},~,
30 ~C{(CF;),—-, -5-, and -S0,-; R,, R;, and R, may be the same or different
and have the same meanings as R;; X, y, 2z, and m are an integer

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



H2N. C~~ t or nore. alkyl., fluorine-substituted alkyl, and n is an
integer of 0 to 4, provided or different; and PO R, ).\ ---~y. r (6)
wherein A represents a bond grout; sel ected from the group consisting of a
group of single bonds, -0-, -0112-, -00-, 230 -C(CF 3)2-, -.S-, :and -SOR--;
R4, 7Z5, and R, may be the sane or different and have the sane meani ngs as
Ti;; ""/,+y, z, and in are an integer of 0 to 1; and (m+ 1} As may be
the sanme or differedxamplebxednpl gxhadficad i phiatés iu¢chndaés?+Acéngeoethane,

1, 2-di am noet hane LHpa _ - ut ane

1, 5- dIan1nopentgnglanggghgﬁg{oheggﬁ%%h%rfgg?gkgﬁghe ?éﬁ diaminopentane,

1, 3- dlanlnoocﬂaﬁedlaml@Oh@zﬂnemanohaﬂedlamwnDMegﬁanﬂ,anlhole@a@m&nQDQEammples
of aromatic dﬁaglﬁﬁﬁmiﬁ$% % f?ﬁ”&léhfﬁgyég {B) include

0- phenylenedlaunlne ene i afm ne enf1ened|an1ne

2, 4-t ol uen®edi ani ne, Elfamgdlﬁamﬁw@dpph’enqIdlamlelteﬁerep@eﬂentecﬁ awi hodipheriyl)
ether, 4 4" -di,am eth a ieth an
e, 3,4 - dlalnFnodp@ﬂen3ﬁﬂ¥hﬁa %ﬁfayieﬂédéam %%no gﬂbﬂgﬂg%glﬁg %

3, 3" -di sni ri opbARYpENeRDIRINE 4, 42 4-d:|0dmeneldeam®pﬁenoﬁe3'-dlamlnodlphenyl

3, 3" -di am nodi.pfepyls syl f enyl g5 t
1,3-h.is(3-am ngpgeno;?u gg%?elﬁédlpqe@%@tgggaﬁngpr?elr?zrii Eggﬁhen“él sther,
1.,4-bis(4 - amB. n@pﬁ@hm@a)ph@ewi@ﬁéhalzez hi s 3, 4- eglamlnodlphenylmethane,

an nOPhenPGW)Qh@nYBlBﬁﬂPc?d‘l%h&%g%mQ't fibdle { 43 308 DARNEAILTARGBKE, | R gPane.

4, 4" -hi.s(p-ani nophenoxy henyl s one

3, 4' -t.is(p- afiipBpherenEorligeasy| su.. 3 ‘f-eijeminodiphenyl sulfide, 4,4'-
diaminodiphenyl sulfide, 1,3-bis(3-aminophenoxy)benzene,
1,4-bis(3-aminophenoxy)benzene, 1,4-bis{(4-
aminophenoxy)benzene, 2,2-bis[4-(3-

15 aminophenoxy)phenyl Jpropane, 2,2-bis[4-(4-
aminophenoxy)phenyl ]propane, 4,4’ -bis{p-aminophenoxy)-
diphenylsul fone, 3,4'-bis(p-aminophenoxy)diphenylsulfone,

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

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

The thermoplastic resin used in the insulating layer of

25 the laminate according to the present invention is a resin having
a glass transition point (Tg) below the thermal decomposition
temperature. In general, the glass transition point is
determined by differential thermal analysis. If necessary,
however, the tan 8 peak as determined by dynamic viscoelasticity

30 measurement may be regarded as the glass transition point.
According to the present invention, Tg was determined based on
the dynamic viscoelasticity. For example, when the resin 1is
brittle and cannot withstand the measurement of the dynamic
viscoelasticity, however, the glass transition point may be

35 determined by the differential thermal analysis.

When conditions for thermal contact bonding in the

formation of the laminate are taken into consideration, the glass



3, 3" - hi s(p-am nophencpy) d: i phenyl sulfone, and 4, 41-bis(4 -

am . nophenoxy) bphenyl. 20 The diam ne as the starting material for the
polym de resin used in the adhesive i nsu%gtl ng layer is preferably an
aromatic diamne rather than the aliphatic”diamne, for exanple, fromthe
vi ewpoi nt of heat resistance. The thernoplastic resin used in the
insulating layer of 25 the |am nate according to the present invention is
a resin havi n*glaraslglm PP HKisi L o@rpéen@burgﬁ%ecr o@rt helower nelhe glass

deconposi t i Ogtd:;; e ent PBFnt 1 ﬁa\gfana 1;‘ heodl ?% 66\%‘%%!:10&?1@9'1@&?6%%6

determned b t her necessar oweve
tan 6. peak a&f d@%ﬁ?ﬁé%%%@h‘&h%ﬁﬁ@@@éﬂﬁ&h%ﬁ F@Gsﬁé§§8reﬁeﬁ?5h&y be

regarded as tge o ASEntARTLLEMORALBis 2ACCRS & wsg%w%tpé%ﬁ@temure
i nvention, Tg was determ ned based on the dynam c viscoelasticity.

exanpl e, wherPf Hel® eslars $rapsitirn B‘P\Hméa‘?i’nétb%q hdtSadd kepy ﬁr@agav%%t of

the dynam c yiiscPRIASes WWen hoMe Ve tﬂi%s@b%%slgr%‘@'ébﬂrh&m nt may be
35 determ ned by the differenti al therrra anal ysis. when conditions for

t hermal contact bon¥F#RFd Wﬁ%th?W#ﬁ?PB#WPDFHQDP&rh%@‘@‘ﬂdl‘?eri‘%‘?@ﬁfﬂﬁo

consi derati ongo e @basse 82 4 HaRSLEION iROF Mm khiPLBESE U Y uRBP & 1Afe PREOW.
The glass transition §0| nt is preferably 15000 or above fromthe

vi ewpoi nt - of tHedTH 83 §t3a°nE€OEEEF| 184 0P RAT hyLhBaAD FShdpankiIuip. (B n,

wherein the S&M@&gsgoouﬂmemﬁeﬁétdw&naij mosal bl Rt sa tamperatdEechi the
gl ass transitjon point or above, .is lik to deveIoE adhesi on even

any high presst#Ed dsstPtagp T'lé%llqﬂ&éo‘? YRy t 8P NePRedENPaY ReeREPHHIT t he
etching rat e ﬁﬁifcef:ant_act ke wegrheetehiagr educitd By arry fnleltﬁbﬁhlaa{@w@%mppés unl t
ti me when Iamfgate |$ by.ought into contact %n% an etch| o

10 this case Hater IR AMPLAAINE - s 1F AF ElYﬁé“ ﬁ‘gé?q qui d
is kept in the Liggi ﬁe@imt@seahfnl anénaminmye becdsolighy to ntDeCpﬂéﬁErit W th
the etchipg i rret hod X I t her eof ing d| ppi ng and
sprayi ngHEAn arﬂ’ '}d“\%’ v EBE %%Idf&F g%ta%ggﬁggl e UG F3F e nat e
acco_rd! ng to the prmganerd.B, _theenghent%@ eft_arhlaxg t@@aadha:@ Itneyshsrm
sacrificed. |, gengfalyedd Bioner the oehing.temperatdre; the sharis

temperature is preferably 40°C or above, more preferably 60°C or
above. Since, however, a component, which is evaporated at that
20  temperature, is contained in the etching liquid, when the
vaporization of this component results in deteriorated service
life of the etching liguid and operability, the etching is
preferably carried out at a temperature such that such properties
are not deteriorated. The etching liquid is in many cases soluble
25 in water. In this case, the etching liquid is likely to boil.
Therefore, the etching is preferably carried out at a temperature
of 110°C or below.
In working examples described below, the etching rate is
measured at 70°C. The temperature 70°C was merely selected as
300 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 pum/min causes problems
such as blind over edgingor a sectional formwhich is not straight.
35 Therefore, this type of resin is unfavorable, and the laminate
using this type of resin cannot be put to practical use.

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



the tinme necessary for the etching. Therefore, the etching tenperature. is
preferably 40C or above, nore preferably 60C or above. since, however, a
conponent, which is evaporated at that 20_tenperature, is contained in the
etching liquid, when the vaporization of “t hi s conponent results in
deteriorated service |life of the etching Iliquid and operability, the
etching is preferably carried out at a tenperature such that such
properties a?%& hbe decBlpbizd etaYehellet Ehengamigard Ps ilnsHaAyleaséslm

sol ubl e 25 i n,M@al&iind Ned h%ﬁecg]?@seﬁ@eiﬁ&&m&.' P aphd b8s L kebyut forPoid -
Therefore, the etching is preferably carried out at a tenperature of 110

or bel ow. | n BweieraPlexamplad&adaseribRdsplliopn t Heretetdpger apa pékali~
measured at 796G ndheol §FPSS ahg&eﬂ@&a\@ﬁ MRl ssel eated agai 3@ dTeasur e.

Therefore, the etching is preferably carried out under tenperature_ and

ot her condi tibhs2 1P Sper Fpwevaie PAGLC| FQURELaD ¥edldtz @arhacypay hal
etching. In t$ Capee hilESiTY. & Bgs8n G £ Be i dHwesn bhaan
ism mn causes plr obl ens Alssuchryashlei nd over edéalrjhng %ﬁ a sectional _?or m
which is not Bis@aightan 3HOTHaREF drase t Birs alypenat lyeky n Hay ief avBisbles and

the lam nate,or UG oReSHEYPE, OThE8SiL; CaNRL B8 PYEFLPAPIRGIdLRN USE, A
basi c solution may be used in etching by the wet process of” the insulating
layer in the Vhnmbttdcydarhgurhef el mH decdPdilfig to the present

[ nventiong The basi gosahidt pory iifiadrtelenalon an @ldabhiagt oo celutihgno f or

exanple, an alkali- am ne solution described in Japanese Patent Lai d-open
No. 5 195214/t19BEESERWaPEENt LR, BA&I W IR EEoET S ShEENPER ol Hia yesin

limted to ths ionganibembasei £OMMAICH fBBMs beneitherrae ehgdei,gthpase or
The bastc SolRHA T ¥eRat A6y TR BROSATY BRTeRITi S| JOprgRsr BTy
pH12 to 14. Lbdey/dhespelyi mbee presidrausednbd 1bes|amamate agear.ding to
t he pre_sgglt inv_entilor{,]ﬁ]_tﬁe.%-de ree pee .st{en th fr.ogltheu resin .or
i nor gani & mat eri al , ThPERY FBFAR TEA 1YY 4P H A& OGRS 18 M ere B not
I ess than 106nay o symrlesirzetiebpling methbe@ssi tthvan p300icilcm limitathore
Pttty "l Exag 0 YoM TN PO (LR RSSO achesive
limtation, produced in a solution and coated followed by thermal imidation;
and a method wherein heating under reflux in a solution is carried
20 out for imidation. Alternatively, chemical imidation in the
presence of a dehydration catalyst, such as acetic anhydride,
may be adopted for the synthesis of the polyimide resin.
Inorganic materials usable in the laminate according to
the present invention include, but are not particularly limited
25 to, metals, single crystal silicon, and metal oxides. Metals
include, but are not particularly limited to pure metals, such
as copper and iron, and alioys such as stainless steel. Metals
having thereon a nonmetallic inorganic material layer, for
example, a ceramic layer, produced by surface treating metals
30 may also be used. In particular, when the laminate according to
the present invention is used in suspensions for hard disk drives,
properties as a spring are required. Therefore, a laminate of
a highly elastic metal, such as stainless steel, and a copper
foil or a copper alloy foil as wiring is preferred.
35 The laminate may be produced by any process without
particular limitation. Specific examples of production

processes include: a process which comprises the steps of either



and exanpl es thereof include a nmethod wherein polyamc acid is produced in
a solution and coated followed by thermal imdation; and a nmethod wherein
heati ng under reflux in a solution -is caryied 20 out for imdation.
Alternatively, chemical imdation in the "presence of a dehydration

catal yst, such as acetic anhydride, nmay be adopted for the synthesis of
the polyimde resjn. Inorganic material s _usable in the Iﬁninate accordi ng
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not particularly limted tg%gure met al’s, sucaﬁ& as cogﬁer and iron, and
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i norgani ¢ matggddby ayehindg @h a&XedMlE induLLE AN ¢ abayesntPEaduat1hyand
surface treatllgqg nmetals_ 30 may al so be used. In particular, when the
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| am nate of a hisgiké:y el astic netal, such as stajn|ess steel, and a copper

. I
foil or a copptt SISy OFofPaLE%i% iFRLYTSOPr BF PP BHMEE® TS PantRath be

produced by adwr¥ agesse WMdrROihsuPaf in€ubhgerl i o apiredur SpeaiHdrecexangy es
ocesses | ncludes a_proce whi ch conprises th eps of

of production S St

ei ther 24 codt Pﬁéjyémb%? 9fjﬁ?8év§dinﬁfli18ﬁ189§'€é’lelrypl?ﬂ¥l Iet 31IMeRe a5 Y t he-
coated meval ,tHXcos0adinkgad, @F egermnanlefingalsyiifydehopirecarsst alfiterdiid ng
the coated netal. and thermally imdating the precursor, . thereby formng an

adheesove i nsU¥a%1qt? HBVlBﬁtaoC?ﬁ%lHﬁPgPFl%% agefhé’r{o[vljréiriﬁﬁlafryg@l&?ﬁja}’cet
bondi ng t he adhesiatd ngnsayeat idig thayesr & oins fatlimgadapet Gardrlmgatsd nghe
l aver; and a rocess VQi checogﬁi $ES, ﬁ@)@ Stens, o£ Cﬁ:‘i‘ti qlg,‘ a s%!ergl%io Oof
pol yi ni de restiP’ SWRFERCERRS S8 ANSEMP heY GFE ahsBPRTTRY Yy &F: A
precursor ther eeftadnto prEppakyhnl deirectteenbaveriabkul 8birhpet ayeprpress dey on a
metal, diyingJ JLhg,cqaned et al. ﬁ{séﬂ%&ﬁg' Yyl %‘cg?str'dri‘ﬂ?t&e Shpredeie
after the  drying, "t0 provide a core I'nsurating layer, providing an
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metal to prepare a am nate material . ther, a process my
prepare a laminate.
In general, the weight average molecular weight of the
20 resin used in the adhesive insulating layer in the laminate
according to the present invention is preferably 6000 to 500000,
particularly preferably 8000 to 100000, from the viewpoint of
suitability for production process of the laminate or film,
although the suitable weight average molecular weight varies
25 depending upon the molecular structure. When the molecular
weight is not less than 500000, it is difficult to provide
homogeneous coating. ©n the other hand, when the molecular
weight is not more than 6000, the film formability is poor and,
thus, the formation of a coating having even adhesion is
30 difficult.
The adhesive may be coated in a solution form, or
alternatively, other method may be used. Further, a precursor
or a derivative thereof may be coated, followed by treatment to
form a desired structure.
35 Electronic circuit_ components
Electronic circuit components can be generally produced

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



15 be adopted wherein the insulating filmaccording to the present invent

i on, which has been brought to a resin filmform is bonded to a substrate
and/or an inorganic material layer as wirjng to prepare a lam nate~ in
general , the weight average nol ecul ar wei ﬁht of the 20 resin used in the
adhesive insulating layer in the lamnate according to the present
invention is preferablv 6000 to 500000 particularly preferably 6000 to
100000, fromtHeltgewpoithe 6PLllawinapidtnog f or production process of the

lam nate or film Al tt*Pl‘?e“SGtéQ@ %J@h@@beef{@wme Qs\é%&%gfa?é’ieféﬂc%té@'&ht

vari es 25 dependi ng upon t ~nol ecul ar structureé he -nol ecul ar
wei ght is notlEll@ébﬂ{eﬁiarﬁ)rBOUtﬁ)(ﬁmiﬂaqes ofi f iegtlal t @prvg deldeoeienddis

coating. On fcrﬁnéftl%%robaal%lr\efﬁ% w%égq!.:@eulfﬁ theel Ght nd Se MR- §g AN

6000, the filmformability is poor and, hGs, the formation of a coatlng
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the phot Osefp?idtlo\é@ﬂsfi€§lf@ reayeris 6okl awed iRy -eXPREHE & yie , &he unexposed
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sensitive. TREEafferlUifehVihR HROCISERET ISR dE¥EIRP18T) P gt ign- Thus,
positive- ~V\/0rakt1@§1k¢@€t:1ﬁdiﬂt9m9§@d1§-l’feﬁ‘mlea &h Wedmwkbh . ahy mde&em.itmled
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gati v By EOS FOCTR e B ddars TBRGree Tt A &
pr edet er m nedagav@kopifn@d isabaiay. theusmetal, such as an aqueous ferric
chloride solution. Alternatively, this solution may be sprayed
on the substrate. Thus, themetal exposedon the surface is eluted,
and the photosensitive resin is then peeled off by a predetermined
20 peeling solution to form a circuit.

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

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

is then separated with a predetermined peeling solution.



a desired circuit image is forned or, the netal. The nmetal with the
circuit inmage Forned thereon is then imersed in a solution capable of

di ssolving the netal, such :.is an aqueoug ferric chloride solution.
Alternatively, this solution may be spray % on the substrate. Thus, the
nmet al exposed on the surface is eluted, and the photosensitive resin is
then peeled of f by a predetermned 20 peeling solutionto forma .
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substrat eo Thaisrfddie agxpesesh imsyaaticngliaysle regifaces etHd edasandshpe
phot osensitive resin i rated wth a predeten ned eel i

is then sepa ng.
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mat eri al | aveindf@panhethdygdriie glaspbdetald agtprocess) and susispensi e
havi ng the same constl ucti as_the._above_suspension, except that t
et ohing v} as a1 BF P PIYRREPIROET - ¢ RO BIUnGT6hLq REST U T Bt an
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show that, ind s case .ofcthe, sushenshon prpduced: by Lhs, BLapms, &) ching
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case of the plasnma etching proceSs an inorganic nitri and/ or an
i norgani c-- fipringggaracdéte@¥etFon the surface cf the

On the other hand, in the case of a suspension, which has

20 realized a good etching shape by the wet etching process, neither
an inorganic nitride nor an inorganic fluoride has been detected

from the surface of the stainless steel exposed after the removal

of the polyimide, indicating that no change took place in the
surface. This is a feature inherent in electronic circuit

25 components, such as suspensions, which for the first time have
become possible to be produced by the wet etching process
according to the present invention. The reason why, in the case

of the wet etching process, any change in metal surface is not
observed, is probably as follows. The chemical liquid used in

30 the wet etching is mainly an alkaline solution. In general, the
alkaline solution has lower reactivity with metals than with
organic materials. Further, the processing temperature is low

and is 100°C or below, and the processing time is as short as
several minutes. Therefore, the processing is less likely to

35 change the surface of the stainless steel exposed after the

removal of the polyimide.



nmetal, is probably as follows. The plasna etching gas has a high
tenperature of 200"C or above, the surface of the stainless steel is is
exposed after the renoval of the resin, such as polyimde as the

insul ating layer and the exposed surf ace?6f the stainless steel is
reacted with plasma to formthe inorganic nitride and/or the inorganic
fluoride. On the other hand, in the case of a suspension, which has 20
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renoval of the polyimde Second invention in a lamnate, for uSe in
el ectroni c mehders Nadohsodedmed of stdlyimgyer *&RdN:in i nsul ating - ayer,

in order to preventsifie, Wa(page, Afhd Behlegﬂwaérﬁaﬁraﬁﬂalsh@dﬂééirprﬁseaoln
i nprove the 5 between the insulating |ayer and the netal |ayer,

described abtWe adhwsivRsta¥Ry hgs| ayddhhaceht 1aifHard Elﬂ?ﬂ&%ﬁépéaéhowat

a thernopl aSté@at_ﬂdﬂﬁﬁlo\fethéyﬁdihé§l\% qudﬁdoaaob@h@ HEEES 1Qafyea_r ikOWikely
expan5|on core insul atlng ayer Pr ef erably, | east

Conat t Ul Png ThEHE HHAG | Ay 4@ For fidl oL EORGTYt fArds W FLFknes?
necessary al lot heéhd &y&eésl@m&tﬂltngt Lagethef ianduhatkpgns L @y afesiny sbeedosdred

of a polym def ro?r?'rré51ns having a coefficient of thermal expansion similar

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

the adhesive layer to suppress the appearance of the warpage of

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

the thickness of the adhesive layer as compared with the thickness

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

When the thickness of the adhesive layer is excessively small,

the adhesion is deteriorated. When the total thickness of the

25 upper and lower adhesive layers respectively overlying and

underlying the core insulating layer is not more than the half

of the thickness of the core insulating layer, the warpage is

less likely to take place.

In the layer construction of the insulating layer in the

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

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

resin layers constituting the insulating layer aredifferent from

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

straight and the layer having a lower etching rate remains

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

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

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



Si nce, however, the adhesive thernoplastic resin used in the adhesive

| ayer has a high coefficient of thermal expansion, stacking of the
adhesive layer onto the netal layer is likely 15 to cause war page
Therefore, it is inportant that the thickA€ss of the core insulating |ayer
of a | ow expansion resin selected fromresins having a coefficient of
thermal expansion simlar to that of~ the netal |ayer be nmade | arger than
t he thi cknesstbé othher adhelsi vbehayter ettahduppress tdiatdppeaipnte cq:fpotsriee

war page of 20 nate on the surface of .the

the thei cknessoaid AB Spnadivacfaflh ds ceoril Bchitn tene VhThE Al s e
core insul ati ﬂ]gyéawsremdémi\mﬂmhi@te) | eleladdfesi@rpager ikechebeediiekness
of the adhesiye | aver |s e cessi mal | e si.on is_deteri rated.
when the tot a%( St it 3 g %@%Pea&& FBﬁBatqbaghégt Fve® t‘%%rpo ton
respectivey mseptggegt@cmd Ilaimadertyyl whehheltotkei heyded |crtgms|ta;te1rtmg nbe
nore than the.hal{ t ee %E‘ S of he core. |ns Ita,tlnqﬁyL%y . H%e

war page i s, i3y ?H&q 0 t'a gl afe. t ﬁ FHRES é?%‘ﬂ colts SR the

i nsul ati ng | ayéhes ive¢ heyeB9, haveraattnieamm:radj etg-ind het gf esertchingyehtpen,
as described ab veéctggrtt?lk?eul ar %ﬂs'fﬁ“. tei}tc 1ngﬂ%%fl Da'ert'g:ﬁ the hme}ever'

Pr ocess, when't hé rési TS ¢ nsul yer "are
di fferent frothe wtdhmtgﬁeatembttdnler agheaies Jraryef~1ge1rremalny ¢ehmeedgea8hape!

i S not rai hayi r_et.chi. remai ns 35
unet ched. to (?#f am nra}frégng)hegvm ?}% ﬂ?%%%l?é,\ﬁ‘hnggllt%&éﬂgt %%%6 rate of the
adhesi ve Iayer i s eXbegsigehy ingantohe hevehimgnshapa tiieon tsuthe fhat thhs,

upper and | ower adheg]a t!eavﬁa rﬂj;)e aPh %8%9:'[ &hnstPhcthion? & EhesOt RS{:aEand

when t he etchlng rater tionsh IS opposite to the above.relationship
(i.e. , the el@ﬂ’ﬁmlﬁ%tl@tdmgt hel aygivdsegend| ayetails eeyedsi valy i ghRyert he

adhesive | ayerq sy 8iGhes 8aridiehn 1afer LS Adind mg%@ffq&“ﬂhéﬁ%%méléf*"h

that the center portion 5 is projec deal 1y, I'ayers
const i t uttPng SHELIEL aﬁllﬁguthyéiomppﬁgﬂtﬁs iPe @¥ABPLRsul EY ng’llr§§‘€§55and

the adhesi ves|gy&isiofayetiad maﬁmttn@alth%ﬁhbag k8o e Rleehi fige Shape 1S
expected to be good . in_the etchi n%icg the wet process, however, the

etching -rat el ke ntdYSe PAJer® ﬁtj]?t%st’h)’eca%@éer gFegstytuting the

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

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

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

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

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

the insulating layer satisfies specific conditions, etching



different fromthat of the core insulating |ayer. The present inventors
have drawn attention to the fact that, 1in a |amnate having a | ayer
construction of first metal layer/insulating |ayer/second netal |ayer or a
| ayer construction of netal |ayer/ insulating |ayer for high precision 15
el ectronic circuit conponents, for exanple, for wireless suspensions, the
maxi mum t hi ckness rati o between the core insulating |ayer and each

adhesi ve | ayenndensthae utdmi ttibes icasupaty nde | ayerod ssihpe BfBagedtohingi s,

t he present i@{ﬁ%@r&%nt ve f r‘tﬁgegelﬁ%@%&esi s such that, when the
g ' Pt ey

adhesi ve | ayer an-etchin a one-fourth of the etching rate of
the core insulatingh¢ayerchirhe adhesiratulrayenanndod heswortarntisdllat | agy

| ayer are etf{%@g‘f i ident | t.i 999! h . d_etchi hap can
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t hi s hypofhespari i wlanr,egben 256 atgemer ak,ant hqueate ssflugtioni nghoktohiegi al s

with an etchant is considered to vary fro terjal,.to terial and i s
a value det erHife ecjol?'lEFF?SH@_@%%#H??&S@%@M Cof 'ﬁ?aeeé(f}@rf%ﬁa?%t e.
It i sI al so copsiaerldd thareades etichi r@dma:trrg woel tenernatdepe ndndgihenf the
exanpl e upon n . QNS a z is

t echni ques. Iﬁé]ﬁ}%%él%%ng{!i }éigﬁ' 'Ettll%uelqnbsh% éctl:%r%ﬁ’i %%%S%% g?r?%ttf%%l?gaeted
pLesePt i nvenlnéirﬁill,ealtdﬂé\tar-, RdretBhapeasbnertheethhngg it@nip@pglttlaﬁtis moze
Ther ef or in_t resent [nhvention, et chi ng te nmay. be_neasur at
vari ous ﬁgn’pe?%? uerlg‘—:1 ,ﬁy\/\ﬁpckﬂgrléan%%é# B;antgcg{’]‘!a%{]'. %?Jcﬁi ﬁ‘b, esgrgg‘fr%l%ﬁ'he
shape after etlhiatghisggesdcaBsicspecitf atabd yto HCOr firayg e thiewppesentt

I nvention, SOsJLh?;;FréEsﬂn €a H2hhe! At bBl%\ngi%{‘f&?_offhEh@%@hgﬁFr &S egémﬁf@,

| ayers constituting the insulating yer satisfies specific conditions,
etching 29 urds tohevarmRtionsicaie cPreeRaet , 2TgbsHoshapEnafthe ceeltitg,
i ndependent | yy gfe t he tenperature. The etching tenperature may be
substantially any tenperature so far as_the etchant functions as desired.

In 5 patbicul ar, WHEHIHE%REBRLRTS INEHLARLRG ULYEE Ut P IPE 9% h& CePERY i
tenperature ishdkalkepgblyr hewesni KXiand hitdOG1 hEvhiages e ikkakat Les

general ly decreases with Lower. t he_tenperature, and en th
tenperature i'S H%H, ef‘ﬂ%"%’t%&ﬁ{é%tﬁfi?ﬂ‘s@ rRSUMEFRY Y U§ECer iGH g‘lhgd‘)ther

hand, the adhesive layer is formed of a thermoplastic resin from
the viewpoint of imparting the adhesion. The coefficient of
20 thermal expansion of this type of the adhesive layer, however,
is larger than that of the metal layer, and, thus, this is
causative of the warpage of the laminate. Therefore, preferably,
the thickness of the adhesive layer is made smaller than that
of the core insulating layer to prevent warpage of the laminate.
25 In general, in the case of the provision of two adhesive
layers, when the total thickness of the two adhesive layers is
smaller than the thickness of the core insulating layer, no
warpage takes place. Ideally, the total thickness of the
adhesive layers is preferably not more than the half of the
30 thickness of the core insulating layer. For this reascn, the
thickness of each layer in the adhesive layer is preferably not
more than one-fourth of the thickness of thecore insulating layer.
When the level of concaves and convexes in the surface of the
metal layer exceeds the thickness of the adhesive layer, however,
35 the adhesive layer does not bite into the concaves and convexes
and in some cases does not develop the adhesive power. Therefore,

the lower limit of the thickness of the adhesive layer is



hand |l eability For this reason, the etching tenperature is nore C
preferably in the range of 30 to 90'C. Stilll nore preferably, the etching
is carried out at 50 to 90~C from the view point of suppressing a change
in conposition of the etchant, for exanpl & due to evaporation of the
conmponent, and shortening the etching tine 15 Regarding the core
insulating laver, in. order to prevent the warpage of the lam nate, a

mat eri al havimge 2ecdeff itbeemx iofum 8heéf apbnexpanseonl ideniieqathe toont heesret al
is used. On tabne oécn)erexehsan L, thgeqad esi ve. |l.ayer its f?r ned of a

t her mopl asti ¢ Fesi B F76m “th& Vi 8ol Tt Of G ip A5 Fhg tKer adhesi on. The
coefficient of 20 thecmihg expansbdpimidd hiessitry pa taf ahhel lealhesioletliayess
however, is larger .than that of_the net l.ayer, and, thus,.this is
causative of ?’hee-q:cv]\]éﬁ] age “]9%?1% ﬁoarrﬁrﬁgtlg%yfh@eef‘"jberte?rBFE?%r“é g be %ﬁ]éen

t hi cknesss5of dhearadhxesple.| dyethis etadeisyyal tles inhiar bthatl iofattthekedrley

i nsul ating | t.0. prevent . e of the lamnate 25 | eral ., in_the
case of the Sji{)gé\/lf%lflorle of ntsm%}qg%]ﬁggslo\)euuloéyefgf‘m#éﬂgtJnré %)‘Igg?)qnﬁi%%e%%s of
t he two adhespokydrayeasids Esamnlinerhishanaté heéhehicdkiadd tgfoft hiee polgamic

i nsul ating | [, .No r s pl ace.. |.deal t.he _total..thickness of
the adhesi vgé/ ladyel;ﬁstlllésvaapllr?%ggréa%ruy o lsm?]} ]}%Zﬁhgﬂetrhealsfﬂggﬂfﬁ%y? e

t hi ckness of pdig;ucigree ini tiselladikialg $alyeriorror Sihcs theasondetdmeourt bif cidmess
of each layer_ | i | r i r.ef er.ahbl i hen

one-f our t1 ofalél‘g:e%tg %flcdg]ngg!r}sgﬁ r%ﬁﬂgk?@%ﬁgﬁ?gﬁﬁé ﬁ%glfegm %ﬁhggqijﬁrét}}ével
of concaves arl hyonedyesdi tp tlhwesurtiaoeletuihe wakihdl ofl aherpadyvesdsthae

thi ckness of é&ﬁ:&;‘i\*}g@ Ve LAXET ae AOVEYEhe IRpiRG-AdNERIE A %ﬁﬁrmgg?éb t

bite into the conc and convexes and in sonme cases does-“not devel op

t he adhesi ve,9Ysoueris Tgasendr dn thehaolegedaki aheinf thést éreknestteofis he
adhesi ve | avgongestﬁgQr]ﬁg%@g;é(d; he maxi mum difference in !level between
tile concaves and convéexes 0f the surface of the netal laver. Etching of a
pol yi mi dé5resin wi tBy HATEPRAFIthd6MAGhen 188, iantle eAF ag fsol tRenPe batesi n

by the wet process cdnsliabeetakgs _é}@%t@'ﬂi_ﬁ?aﬂ'@{:@ié thott Resyetiahifdhcdde
imde, bond is attacked by hydroxide ions if,, the solution, resulting in

the formati oPYofthe ISR 8c e 19BGeRTi APEhPS1ETSEe, Fhel30F ubblg t3PBF t he
pol yantic hypothesis 1s also supported by experimental data obtained by

the present inventors.
20 In Japanese Patent Laid-Open No. 164084/1994 described
above as the prior art, in a laminate comprising a polyimide film,
with a copper foil being stacked onto one side thereof, and a
polyimide having excellent adhesion applied onto the polyimide
film, the polyimide layer having a lower etching rate is disposed
25 on a side, which is to be exposed to the etching liquid, to prevent
side etching of the polyimide layer. On the other hand, in the
laminate according to the present invention, the polyimide layers
may be disposed in any order from the side to be exposed to the
etching liquid. That is, the polyimide layer disposed on theside
30 to be exposed to the etching solution may be one having a higher
etching rate or one having a lower etching rate. In the present
invention, an etching rate range, which can provide an acceptable
etching shape in the plurality of polyimide layers, is specified.
Therefore, according to the theory of Japanese Patent Laid-Open
35 No. 164084/1994, in the case of a laminate having a layer
construction of polyimide layer having lower etching

rate/polyimide layer having higher etching rate/polyimide layer



acid in the alkali solution is higher than the solubility of the polyimde
in the alkali solution. Since the am de group of the amc acid is further
attacked by hydroxide ions and consequentl% is hydrolyzed to | ower the

mol ecul ar wei ght of the polymer, the soldbility is considered to be

i nproved. when a hydrolyzable group -is present in tile nolecular chain,
this group site is sonetines hydrolyzed. 15 By virtue of- this mechani sm
in the case ohasgihgneavepaneng rhtEisEbﬁnBKd@m@ulﬁhhe ¢$m¥iﬂdﬂﬁu¢gfIQMe is

Y e | ERGShadly P CBRLESU abcUBL 8l 06 e POLUTPLny LA LREL enkle

above hypothesis I's al'so’stppor y exp eri ment alne

present invenedebin@Qrdte raagane@EtalaltaeriprLat@AerﬁNm omemﬂdambeen
described abgyg as the prior art, in a lamnate conprising a polyinide
film wth a coppér foil being stacked onto one side thereof, and a

pol yi m de Shavi ng ex&skl ensiadlﬁesi theappheeidveniayéheupellyim dbe fpirleaemt]e
pol yi m de | ay I hi I:

which is to bgk‘égﬁt\%%g st F'fe e?EEYnﬁ%ﬁ%%dlp%Egl%f&g%e%%s % elnetS gfag'grof
t he pol yi m dethayeto. O‘lotrh'eelot hee desnd,is not ﬂamtadltmwretaccmrdjth@re@im he

present i”"enﬁ%gP%%JxP&e%%' H? éx_aé(&{ ige o@¥h%eug£§$ c?rgd do ’fa%n}ésoéﬁ'&r

fromthe side expose thé yim de
| ayer di sposedesin, héténeestdlaesmtanctﬁe aexlpmsﬁdlanrtmprepehtmgs solFuIttmrmay

be one hay ng;a L nbeeE8PJ§é‘9cr{aaé %h@rs%&eeb%‘ﬁi_o\’;\%%llﬁﬁ' 9&%&1{%&@529%@&?- In

the pr esent I nven ching rat rovi ‘
accept abl e etghi rﬁjﬁ@ﬁ&ﬁemoﬁﬂm Cpﬁ thal ﬂdE’e%IVQ(ﬂWIthﬁdblmay@f $ondgng of

specified. Th éelgl% at t rl%'gag fcg gﬂeaaﬁgp&yd ofsa qepawnt:off@é@lt Open

35 No. 1011084 se o | am nate ‘having a layer ~construction
04 1 polyim dbon@yrw Pabi ﬂ‘gtl%\ﬁéprégéﬁw@lwsatlé Fp 2 BvREe thaler IRaVbeg

hi gher etchi ng; h&f &oRel ¥ 'Ph%etﬁﬁé@rla?}ﬂerh%tﬁﬁlai oWl ﬁéf@éﬁ!ﬂaf at-eucetedi ng
shoul d be carried cut from both sides contrast, accordi to the

present ilRven?¥ omie tH&e BeeHIRy F@P@gﬁﬁn@’éol%l]ir{aébllé tlog Sé%‘?ﬂu ngf‘%h'?‘l)ne
side has been foundp i@l eshe {BLghbeaddhesd @ lcayahrusedght bhethe

present resin constituting the adhesive layer according to the present
invention is preferably 6000 to 500000, particularly preferably
8000 to 100000, although the suitable weight average molecular

20 welght depends upon the molecular structure. When the molecular
weight is not less than 500000, it is difficult to provide
homogeneous coating. O©On the other hand, when the molecular
weight is not more than 6000, the film formability is poor and,
thus, the formation of a coating having even adhesion is

25 difficult.

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

30 Electronic circuit components

Electronic circuit components can be generally produced
by the following method.

At the outset, a photosensitive resin layer is coated or
laminated on the surface of a metal, on its side where the

35 formation of a circuit is desired, in the laminate according to
the present invention. A mask with a desired pattern image drawn

thereon is brought into intimate contact with the photosensitive



invention is preferably mainly a polyimde or a resin simlar thereto.
However, the resin is not limted thereto, and the resin is regardless of
the presence of the inmde bond so far as the resin has heat resistance and
i nsul ating properties. Further, 10 it shotf d be note(] that the storage
nmodul us referred to herein is a storage nodul us of the adhesive at the
time of bonding of the insulating |ayer to an adherend, for exanple, by
contact bondffAgln Batehoticd loWefdyecpefil st PrersathcBreraetiifarave iithe

[inal, form Ofabdfeddiipeed AYRECNBLAL! BhorbBEnPY BEY! Abs 2hT UE! UELB LB 10L L he

i ke has been changed from that step of bonding. In general, the
wei ght aver agéheipatipiar wsingitheofphohesenestiveonsts it uts ngit Re PaghesYSe

| ayer accordi e t oyl t i i . -
par i cal arly oeeF e /000 € o000 Al t houghet ne- Suit A e wer bt

aver age ol eceferlaoikerghtt Hapends tisort heve hapHectielr tBe mheitosensWhdYE t he
nmol ecul ar  wej i . han .. ity d ALEE L cul - i
honogeneous. %g%%?ﬁ%fﬂgﬁriﬁg 6?%é9°ﬁ%%@?qgﬁ§ﬁ'?Hiﬁﬁgkééﬁ %fEﬁéﬁgﬁﬁgyggﬁot
nore than 600@Ltkhe bireArterfaned | dgvekoponr smditiamei gHthushusy dheired
formation of a;rOpid BHahBUsnGoPNENAMIESERaLS (2R HLEL] Gllth. cikhe s adhesi ve
may he coated in a solution form or alternatively, other nmethod may be
used. Furt herimeggricemedothengomn igeitheat iveetsrst dof abeobwatad capgblevwed by

treatment ot 0 qf A fLSId R §1 7 Hﬁ%ﬁ'%@-an ELRCEEPPL £ Rl bEYEL s6QPORENT S
El ectronic circuit conmponents can be generally produced by the foll ow ng

nmet hod. At theleRisEtlvedyphbhds efziutiipgd Fayi he| aperyed Todthed SsPstrans nat ed

on the surfaog@f, aci@tAbvaPNexhbsedi 48 WhEr @utrface3dd UIMRAldON Hd ache
circuit is desired, in the |lamnate according to the present_invention. A

n n; g p .
mask with a JRGYKENSAAEEF SSHages HheanRect BePEs kY ¢ &rBABLERTINeH BeFhti%rat e
contact with ddmenphof @sensihi ¥ecSrchiresin | ayer, followed by exposure to an

el ectromagnetic wave with wavelength to which the photosensitive resin is
sensitivé. Next, 1n the same manner as described above, a mask with
a desired pattern image being drawn thereon is brought into
intimate contact with the surface of the circuit 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 inorganic
material layer prepared by the plasma etching process and a
suspension having the same construction as the above suspension
except that wet etching was used for the production of the
suspension, the results of an analysis of the surface of the

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

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

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

the inorganic fluoride.



Thereafter, when the photosensitive resit; is of a positive- working type,
the exposed area is eluted with a predeterm ned 5 devel oping solution. On
t he ot her hand, when the photosensitive resin is of a negative-working
type, the unexposed area. is, eluted wth3a predeterm ned devel opi ng
solution. Thus, a desired circuit. image is fornmed on the netal. The netal
wth the circuit imge forned thereon is then inmmersed in a solution
capable of 7. C. digsdhd nghtheharel,alin Sueh sasapf aqueeventeon/ ;widlihonasle

solution. Alternatiyvel his, solution may be sprayed on the substrate.
Thus, the methieBassb el The Ut FACES Y LROCEY Cant A BEOTRET o8BRETEl ve
resin is themmpeaeebedanfé hitrd der estetar Maeshrpeelf L ogr i o hdki beei delected
circuit. 15 xt, .in the sane nner_.as _descri bed above, k with
desired patt';flhoni' %Ses%reqaff&%?g&ﬁ %f‘elr”éc? 5 S8y ﬁéﬂ?sleﬁtaﬁeigﬁﬁs}?errﬁ?ﬂo %ﬁt act
with the surfateclsf pddigiaiideyi indoraweichprhthenonehahgs urdac el sard ihhehe

insul ating layer_.is patterned b he, dry .or wet process. 20 For a .
suspensi on us%llﬁbfas(ieafi nlq‘Leré]sS; tte I%ﬁgt‘f’ﬁ% ?H%?ﬁ%% clnnﬁngFﬁPmr%ygFrf)‘fJe%ar ed
by the pl asnmecatwiieng spr eaes sasantispenstispensioichhavirnght heisae ime have

construction ascthe acg)s?v suspensi on gxcegt th%}h wet etc ingnwas used for
the product i JFoG HESSRSensT ok PREMESTI PY df'%n ahafySiENdf PERessS
surface of the@hdig hbeds: preeént nnbvenhidhe Shepeassomshyhon tthatcasaer t he

case of .the ensi on duce he_pl asma et chin ocess, the resin
used in tlhe .C?Pngcﬁjleafs”fagge (é}%er}g ipgm?érsr%(/e%’%énc YE é‘)’(’p’Bgiédjt TS dr tace i s
reacted with qisesneed,oigi peclablneisgdniltonst r fle csemfexke lamg/ior uaad in

| norgani ¢ Tl ygd de s dpce ;TN HA3500 M 38 L0y e, £ass, ol e, pl Arir
et ching process, ‘an inorganic nitrirde and/ or an Inorgani ¢ fiuoride are
det ect ed on tdlkaslimeacelotivhehasretaber i egmrtolyallyy washf okkehs. tiThe pltdsm
et chi ng gas hﬂﬁ hi ra C I e.of e
stai nl ess stee aq}ltsy gEBSIég%P%tté*rﬁﬁ%'rgtqn%v ;}nggglﬁggr%s}&r@ég&%% ég 144
pol yi m d&5 3%rab itshé 0i0h6 ubrathalgvl, ayed, thadptdeesxipes edieurifase shotthes
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and/or the inorganic fluoride. 33 on the other hand, in the case o
di spensi on, W tfsfadkely to change the surface of the stainless steel exposed

after the removal of the polyimide.

20 [Example Al]
Etching test
For a sample, & polyimide resin (polyimide A) composed of
ethylene glycol bis-trimellitic acid dianhydride and 4,4'-
diaminodiphenyl ether was used as a resin for an adhesive
25 1insulating layer, and, for a comparative sample, a polyimideresin
{polyimide B) composed of 3,3’,4,4’-biphthalic acid dianhydride
and 4,4’ -diaminodiphenyl ether was used as a resin for an adhesive
insulating layer. Further, a12.5 pum-thick polyimide £ilm APTKAL
NPI (tradename, manufactured by Kanegafuchi Chemical Ind. Co.,
30 Ltd.) was used as a low expansion polyimide for a core insulating
layer. An etching test was carried out using an alkali-amine
polyimide etching liguid TPE-3000 (tradename) manufactured by
Toray Engineering Co., Ltd. was used as an etching liquid.
Each of these adhesive resins was dissolved in the form
35 of a polyimide in N-methyl-2-pyrrolidone {abbreviation: NMP) to
prepare a solution which was spin coated onto a 100 um-thick SUS
304 plate (manufactured by Nippon Steel Corp.) having a size of



realized a good etching shape by the wet etching process, neither an
inorganic nitride no], an inorganic fluoride has beer,, detected fromthe
surface of the stainless steel exposed after the renoval 5 of. the
polyimi de, indicating that no change too 4p|ace, in the surface. This is
a feature inherent in electronic circuit conmponents, such as suspensions,
which for the first tinme have becone possible to be produced by the wet

et chi ng procebs Cagcodp dithgot @ thicknessent dhventPam. BRd teagmabimg wash t he
case 10 of the-y&f 1%t§H'&%rf%QCPB%$C A SNRNGE rhe MR PHILACE ot el

observed, is probably as f ows. The chemcal
etching i s mathty aaﬁléﬁlé%ﬂ_ i2Reuol Ut (BN in| IengEterafboihel CH k%l"ili‘i’éhso‘l”&fil on

has | ower reagtinti dys wrbblaséaaltstﬁ@@@n\efe&fbf QﬁgQ{Hlthl@i}BP&L@Lﬁth@EEP@él the
processing tenperature is | ow 15 and -is 100 C or bel ow, and the processing

time is a8 shotifers foddpupdl byt @ea smrwee@# Gife thier FiLam clohiss Kessd a6 hat -

the processinghidSl €33l tKet¥ndS Ghangs {heSuKk %efQimtﬂﬁiéﬂﬁ@sﬁlﬁé@eﬁteel
exposed after the renoval of the polyimde. 20 For a sanpl e,

a, polyim de Fe¥tak ( gogfitade 1f\§)0@bnp6§%?1ﬁmeret W@%Cépyéél by Sloan

bi s-trinellitdecrafdibqgdi anthHx'é?ﬁ:’t@Bd thé' samplicap b edi phenyd i (pidxer nwase used
as a resin for an adhe5|ve 25 i nsul atlng | ayer, and, for a conparative

sanpl e, a polBf Lyieler @$rRing pbigh e - I:°’>PO ofbBadenae - g‘a@ufa@tﬂred by

' - bi pht habi ¢ @oif, daphedniide coandrdd. 4, ' wAiaw nedi peenytt othed was used-
as a resin for an adhesive insul ati ng Further, a 12. 5 umthick

a
pol yi mi de fi I"AINEHIRASE irKPF I(leélcﬁéﬁéinﬁt y%ﬁuﬂﬁé#hr@d’%%ﬁ@@&f nEfe:
Cheni cal II nd.arfep, : 38 L&ﬂch) d&%@lﬂ@e(}tﬂﬁe,& [t etﬁgﬁﬁh@@s palfyi whde £ a
core insulatin ayer n. et.ching test was carrie . usi n
al kal i - ani ne S%&Iaﬁé&?aél{ Ht clﬁlsnﬁgp?q&i r?PEh%déb‘t(lPﬂaﬁéﬂﬁﬁg)%‘:ﬁ‘é’eﬁﬁ had, ¢
tired by TonayerRnghneesd nga@@ueashtéd wWaﬁ usech kasp et 8¢ Thi O tkqﬁéﬂmneEach
of - thes adhe5|v resi % |ssgl ved jn the rm .35 gL.aB gla de in
N et yl 2 oy PP BIEESIE Bl SYPAL) o Bresatt ThiliBtrd e
was spin coat@@mmtgo vaa 5l 0fubiurd cttetchi £konBUShe 304 ipliafe fitenuflactiuresd byo

N ppon Steel fRims oy 00ia, 81 8:0L e 15, o %17, iRy I shpesgpt 20

to 40 Um an coatin an oven at e coated
pl at es sample, the degree of reduction in film thickness per unit time,

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

20
Table Al
Sample Etching rate, um/min
Polyimide A About 11 jpm/min
Polyimide B About 0.1 um/min
APIKAL NIP About 20 um/min
The results show polyimide A has a high etching rate.
[Example AZ2]
25 Evaluation of shape of pattern

A 12.5 pm-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 cocklingonto
30 al00um-thick SUS 304 plate (manufactured by Nippon Steel Corp. ).

Polyimide A and Polyimide B as used in Example Al were coated

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



-For were cut into a size of about 1.5 cmin length x about 2 cmin w dth,
and a cut was provided at the center of ..he sanple plate with a cutter 5
knife, followed by the neasurenent. of the filmthickness as an initial
filmthickness with a tracer type filmthPekness neter Dektak (Dektak
16000. tradenane, manufactured by Sloan Technology). Thereafter, the
sanple plates were dipped in the polyimde etching |iquid TPE-3000
(tradenanme, manahatewled byeddhttfergr aje Ergitheefibg Wi sebbda)ed wriarhthad

been stirred w.th magnetic_stirrer re | ated at 70 C unti avort t ook
pl ace, and, %% %]:%%e G‘gpgf‘ﬁgs"m%t'tﬂ% t &r‘lg@s""%‘? HESFi PhTE d the
subst anéI iallyfibmivas 3prled\ﬁg§rk?£ trioe t@lchQE:G%%dokm_‘[:ﬁy Ckm&ﬁheh?ﬁne hbeaner
nmeasured, was _ne sure a a radenane

manuf act ur ed BY %Fgcﬁp?f?i"ﬁgy@’o )gliﬂbllélel Pt R RS Ot Pe‘f‘ér%llcp?ﬁtﬁa has
subtracted fr Qﬁhhhhef!LDhII @hefadsr@nﬂdlyc‘mesapapat@l@tfebmm shppoleer eehos,
reduction in flw t hi ckness. gor each, s h degrge oimr eductl on in
filmthi cknes§l ByRE D ¢ pReadhggigte |ans 1890 PHET r aP€, T sRoWA™R nrabl e
1 bel ow. 20 Qdﬁ@éﬁvcﬂlnsulalt1ng layer -were prepared: ----------------------

Sample. Etching rate., pm MmN --- =ccccmcoaaal o coe o o dmmmeeaaa-
ool o do i ABour TheBifaThe ach. with an adhegive; ipeRla Wb IEYET UEa i n

API KAL NI PAbog: 28, e e rbelz%eheﬁuté%@ﬂwcmobwsnm@ rdag a h'tgﬁdéﬁérﬁlé ng
rate. |[Exanple A2] 25 Evaluation of shape of pattern A 12.5 '3, mth

API KAL NPI® f NPﬂwifr‘Cadef@&%Y NABROP SECELSP Py Médé‘éf w&-rﬁhle%‘é?ﬁlzﬁﬂr @H—Py Co.
, Ltd.) was cgbil ot stZfidfame, manufactured by 0lin Corp.) so that copper

foil in its rough surface faced the film, followed by vacuum

contact bonding under conditions of pressure 1 MPa and 300°C for

10 min to prepare a three-layer material having a layer
15 construction of SUS : insulating layer : copper.

In such a state that the SUS side was masked, the
three-layer material was dipped in a ferric chloride solution,
and the copper foil was etched. A 5 uum-thick alkali
development-type dry film resist was heat laminated onto the

20 exposed adhesive insulating layer surface under conditions of
speed 6.5 m/min, roll surface temperature 105°C, and linear
pressure 2 to 4 kg/cm, and the laminate was then allowed to stand
at room temperature for 15 min. Thereafter, exposure was carried
out using a predetermined mask by means of a contact exposure

25 system at 100 mJ/cm’. The exposed laminate was allowed to stand
at room temperature for 15 min, and the dry film resist was then
developed with a 1 wt% agqueous Na,CO, solution under conditions
of 30°C and spray pressure 2 kg for 40 sec.

Thereafter, the dry film resist was dried, and was dipped

30 in an etching liquid TPE-3000 (tradename, manufactured by Toray
Engineering Co., Ltd.) which had been stirred at 70°C with a
magnetic stirrer to such an extent that a vortex took place. When
the polyimide film was fully removed in the form of the mask,
the dry film resist was taken out of the etching liquid, followed

35 by the separation of the dry film resist with a 3 wt% aqueous
NaOH solution of 50°C at a spray pressure of 1 kg. The insulating
layer, which had been brought to the desire shape, was observed



1.5 cmx 1.5 cmsquare which was then securely applied wth a weakly
pressure-sensitise adhesive tape so as not to cause cockling onto 30 a 100
umthick SUS 304 plate (manufactured by Ni ppon Steel Corp. ) Polyimde A
and Polyinm de B as used in Exanple Al weré6coated onto this lamnate to a
filmthickness of 2.5 pmt 0.3 pmon a dry basis, and the coatings were
dried in the sanme manner as in 35 Exanple Al. 'Thereafter, the coated film
was separ at edthroayl hen §tl$ Phé&enBsy tEReSGRRONtic @do El@e) fohbitowasph utsed
over, and the filmwas applied so as not to cause cockling. in the sanme
manner as deS&FTHRT <hdBPyFRfBR A and polyimide B were coated to 5

forma film The asspabiyciasy seppeadbedcid amnihetsuRpPOny . pdhpSuidd Bl Tah
wi th an adhesive insul ating |ayer, anl(r‘j;fl ImB wth ar}\?éadqr}gil ve insul ati ng
ayer vere prEBaP SAACTIERINGT HE SATH AF LN SV SHHes M3 G JFaY &7

were sandw chgd Hetweeni s taind nay@k SESr30de HEAIhaE §& 1 @§leparemide 0
manuf act ured by ngpon t eel Corp. and a 18 |II-th| ck copper a g foil
C 7025 (tradefiane? 1GBet1:Ia15?r(§‘?‘hldC(§’repre)"°§8 t Pt Sedpdd OfroiaP Phits

rough surface, fnﬁ(hedaﬁcﬁ"eafl'th%%lf] VHleUEde D Yny BEUIE 4&@@9& aelaga%aw 19R68F

condi tions of pressure mnpto a three- Iayer

mat eri al havi #d al#dyrgood Sé'ti‘rPse( -r uBfi 8hMo fS‘SHS“rI?%LﬁJeﬁCitrﬁmI APELOEEPBR .
such a state phatodipnoUS shdetchasgnasded ot fige 1tahfleaatleau§ingr@roqymhdévas

dipped in a ferric chloride solution,, and the copper_foil was etched. A5
M t hi ck 181 kaf'i PreRARAD FReREaRphe M yig i9hawednsfilas? heat | ani nated onto
the 20 exposed adheggy&mpy&nﬂ3qtlng | ayer surface under conditions of speed
6.5 mMmn, roll surface te -er.ture 10 OC .and linear pressure 2 to 4
kg/cm andtkm | am mate* , et>to—sttand at room tenperature for
15 mn. fTher eafter Tlee(qaﬂtyrlﬁu\a@sp.cas risst _ﬁutaxuapmg Al ﬁ.ﬁﬁleio%rﬂadnledtmk by
means of a contact e sure.25 system The, expose am nat e
e ol | owed (S GO PGoiR Enpei i 0t G X5 1 M & RS GRFT

res :j st was t hpm unde‘éﬁgoﬂ%l d@attbdacépyé%mqeaa%%hm r_srﬁhum@ﬂ amdeﬁ c |
condi tions an ress g for sec er eg| ter, .t e ry
filmresist dﬁ %Hg %é §l(§’ M- §H18{(cﬁ??f§l”‘i‘ quird TR 5o
(tradenane, namﬁmg mfedhbycd'ppeuy foil was carried out in 45 Baume ferrlc

chloride having a liquid temperature of 50°C to prepare a
polyimide film (polyimide A). The film of polyimide A and a 25

20 um-thick APIKAL NPI film (tradename, manufactured by Kanegafuchi
Chemical Ind. Co., Ltd.) were cut into test pieces having a length

of about 1.5 cm and a width of 5 mm which were then measured with
a viscoelastic measuring apparatus RSA-II (tradename,
manufactured by Rheometric Scientific) under conditions of
25 sample length 8 mm, sample width 5 mm, temperature rise rate
5°C/min, frequency 3.0 Hz, and temperature rise from room
temperature to 400°C.
As a result, it was found that polyimide A has a tan & peak
around 170°C and has a softening point around that temperature.
30 On the other hand, APIKAL NPI film (tradename, manufactured by
Kanegafuchi Chemical Ind. Co., Ltd.) was found to have no tan
0 peak until 400°C and to have no thermoplasticity.
[Example A4]
1 . f adhesi
35 Three adherends, an 18 um-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,



Engi neering Co., Ltd.) which had been stirred at 70C wth a nagnetic
stirrer to such an extent that a vortex took place. Wien the polyimde
filmwas fully renoved in the form of the3 sk, the dry filmresist was
taken out of the etching liquid, followed 35 by the separation of the dry
filmresist wwth a 3 wt % aqueous NaOH solution of 50C at a spray pressure
of 1. kg. The insulating |ayer, which had been brought to the desire
shape, was obsenvéacB6rehrigugtipabh SEM 1 (Goanningnel ect b owm-ritcirads é8pEAL

hot h t
phot ograph toypex@anine: E%nﬁé%&%hﬁﬂh%eﬁ mﬁBﬁ?b@Qu§&?B?atl < @&uchl

| am nate using pol yi m de at  the’ adhesive insu er was
left and was pheneedkdnds ©m- t B&deor evanssnrayiaded | @p@rthq:@pihteﬁéom hat e

using pol yi ni genéslw déag}tgﬂﬁgnga ayelnf s I%%lhemlﬁdt@yufé GhinRg hok -

about 2 mn, and, taper angl e was C, the edge was |1 near
and had a5gooﬂe§ﬁafp‘éaluﬁ¢eSEI\ﬂS( feahpvhg el ectron m croscope) photograph of.

the etching shape Oiitﬂ't%ga%%‘tﬁ%e%ﬁ%bﬁﬂugfﬂﬁ Ba021e10¢ édHé@E@é E&lh{p%?&é”pl e

A2 is shown in Fig m de A as used
was coated ont®sat copper foil having a size of. 10 cmx 10 cm and a

thi ckness of 15 12-yM..and e -coat.ad: %Q@ei%{&kﬁld}?asllg/rbfgvi@e@% oygs at

180'C for '30 mntoformanaout 25 tan-t coat i There-after,
et chi ng of theuebpprrff bhe sl taatel ed ﬁﬁpasaBa@Miereér npk tadte piage

having a g quthJ&zé‘éEPetEﬁé Ué&]églmio"lqnstlﬁal%&ﬁgfrl%y%r Bﬂlﬂylt'ﬁbd%uﬁbk%{@%b{a m de
A) . The filmof polyimde A and 25 20 u hick API KAL NPI fil

(tradename, HaMeFRIRledreyl thebatvren CtRed@renqd.ancy. thet edh)esme

cut into test m@.@p@cslda;aszgr%ﬂ %aﬁreglv@ffaam% df thd abifedDée andhdbbing 5
ram whi ch were then ngasured wt a viscoel astic nmeasuring appar at us

RSA- 11 (tradehay®r necrafaf ity maétéstpylmor@ne pursarentt & |1d OuwtrefnictneWE i ons

of 25 sanple b@@qﬂ@t% n@feﬁfﬂ&é@ sgrmﬁppﬁmmbémlaé ur ﬁagll&ﬁjg}ﬁ;&d by
5"C/ mn, frequency and nper at ur e rls fromroom eratureto

400. As a&5redtans it v@aé"qtoﬂﬁﬁsfcﬁét M3BY LRGN Hadiarahen ¢ - peé’ - af bthd
1700' C and h@ﬁu@rsaofdfer#1rog)op@|sntanaraaﬂaﬁlwaﬂaﬁ@fmr aindee. codiOnohdheopt her

hand, APl KAL é\lll“aéssfulrlen})(%r ad m rg%d sngg]rlljrgl%cg} g{)ggdblyo mm/sec, and the surface
was then ultrasonlcally washed with pure water for 30 min to remove
the abrasive deposited on the surface. In this case, both sides
20 of the plate were roughened because roughening of only one side

causes warpage of the SUS 304 substrate.
A 2 to 3 um~thick coating of polyimide A as used in Example
Al was formed by spin coating on the surface of the SUS substrate
as the substrate both sides of which have been roughened, and
25 thecoatingwas dried in the same manner as in Example Al to provide
an adhesive insulating layer of Example A4 on the substrate. The
laminate having a layer construction of resin layer/substrate
thus obtained was stacked onto each adherend, that is, a 20
um-thick SUS 304 HTA foil (tradename, manufactured by Nippon Steel
30 Corp.), an 18 um-thick copper alloy foil C 7025 (tradename,
manufactured by 0lin Corp.), and a 75 um-thick APIKAL NPI film
(tradename, manufactured by Kanegafuchi Chemical Ind. Co., Ltd.),
by vacuum contact bonding under conditions of temperature 300°C
and surface pressure 1 MPa for 10 min to prepare evaluation

35 samples.
ii) Preparation of evaluation sample of resin film

APIKAL NPI (tradename, a polyimide film with a thickness



Kanegafuchi Chem cal Ind. Co., Ltd.) was found to have no tan 6 peak until
400' C and to have no thernoplasticity. [Exanple A4] Eval uation of

adhesi onn 35 Three adherends, an 18 ~umthick copper alloy foil C 7025
(tradenarne, a copper alloy foil, manuf actir ed by Ain Corp. z umthick SUS
304 HTA foil (tradename, an SUS f0|I a 20 manufactured by N ppon Steel
Corp,), and a 75 mthick API KAL NPI film(tradenane, polylimde film
manuf act ur ed 4y 2RapegafraohfacGmerd &yl Khndga Ghi Chemicahelred pCovi ded] - Jand

t he adhesi on ofs theviadhess ve ]l_.gsSi.H qtllltﬁg I ayer and the resin filmto the
adher ends S were evaluated as foll Preparation of eval uation

sarnpl e of adhesi vquI(h yildiegeofr ‘ébﬁna@é THdrgdc v egegdiierends were
i ntenti onal | ¥ RrMEndRd 1 QN f D6 o R b6 rotast B@sék‘?x? d AR ibhat h .separat ion

does not take place it’ between the adhesive insulating |ayer d the
substrateSand int él?‘ffﬁaclfeéllﬂpéelmw%&hﬁé@ﬁlﬂhec%@m%mlﬁﬁd BRE SeREd/e

insulating | r, QL go failure_of I i I
necessarily f?%kes%p écgf eaéjzli}r gggs ?nééﬁd%q%ﬁ% ﬁﬁékggug% ndlg@a

( manuf act ur edhyPReRpPEn SteklatGomp. Janmes ougasteeretdw@}yashamem b@mwazt@t

bl ast er manufaGt kiedeby s MaCO N, GRwin }gI@om}é’:LBQtléﬁélm na of #1000 as an
abrasive material under conditions o pressure 0.7 kg/cn2 and scanni ng
speed 10 nm sec, add®IKA& BBIf@declnasst Aerum) t+ 8863 @Al (thiwksked W tim)pur e
wat er foy 30mnt v t veed Sit thls
case, bot?1 si des 2 hgp%)l Q@é&a{é?% r%ugﬁﬂg 2700?1}3 ﬁééuhégﬁlgﬁw (5 only
one side causes W&“&ﬁé@é ﬁPIth@i&B&W%ub@trat@.ImNﬁ’d BtbiLtnka&:lé’S
coating of pg#nxi m de A as used in Exanple Al was fornmed by spin coating on
t he surface t he SOS substrate as the substrate both sides of which have
been roughened, andi?3 PRELcHBEFng was dried in the same manner as .in

Exanple . Al to prowade oﬁ&f@@@ﬁbygsldlﬁhth@thﬂ@vé ayemsol ) Fa@airmlq #ds ot he
substrate, The Ilamn constructi on of

g haV|ng aye
| ayer / subst r 40&° hyddEBt 8F ndd Wa%’%gaékaﬁn nPBsk aGht %ﬁﬁver owghbyi 8 a
20 mthick 8SUSd3Q4e&edlotdst wiatien aizg erim D ufaicir €gpds sispporadiegle )

manufactured by Instron at a tensile speed of 500 mm/min. The

results are shown in Table AZ below.



30 Corp.),
manuf act ur ed
manuf act ur ed

an 18 Mnthick copper alloy foi

C 7025 (tradenane,
and a 75 mthick API RAL NPI

by din Corp.),
Chem cal I nd. gb Ltd.), by vacuum contact
dd° c

by Kanegaf uchi

film (tradenane,

bondi ng under conditions of tenperature 3 and surface pressure | 7'a
for 10 mn to prepare evaluation 35 sanples. ii) Preparation of evaluation
sanple of resin film A;PIYAL NPl (tradenane, a polyimde filmwith a

t hi ckness 38 of 25 poi, manufactured by Kanegafuchi Chem cal Ind. Co. ,
Ltd,) ) was ghﬁibgég as a resin filnms Both sides of the above-described
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APl KAL NPI aiﬁkﬂ 25 parrs) C 7025 (tjhickness 18 pm! API KAL NPI
(thickness 25~ AR KAL “.44%h+ckne°° 75—um)—ii)—Peel—test-Each—of't he

sanpl es of t
wi th a hand
tester type

he above itens z.) and ii.) was cut

push cuhkel »chahtovatk

5565 (tradenane nanu?gctured Instron at a tensil

15 into a width of 1 cm
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Pol yi mi . de A Robbeyg@ho reside in that, as described above, the APIKAL NPI
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film was free from thermoplasticity. By contrast, polyimide A

had adhesive strength as shown in Table A2,
This demonstrates the following facts.

that is, provided

good results. The
thermoplasticity-free resin, when thermally contact bonded, is
less likely to develop adhesive power, whereas the polyimideresin
using ethylene glycol bis-trimellitic acid dianhydride according
to the present invention has a very unique composition which has
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
and at least one of the layers constituting the insulating layer
is formed of a polyimide resin which comprises repeating units
represented by formula (1) and has a glass transition point of
150 to 360°C and is dissolvable in a basic solution at a rate of
more than 3 um/min, the laminate according to the present
invention has a good shape after etching and, in the case of a
continuous laminate, can be continuously etched and, even in wet

Thus, the

can be etched with high accuracy.

etching,
productivity of etching is high, the apparatus cost is also
advantageously low, and a good etching shape can be realized after

etching.

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

circuit components, such as wireless suspensions,



----------------- API KAL NPl 820 g/cmg cm 1600 -----------------------
--------- - ----- As aresult, the APIKAL NPI filmtradenane, manufactured
5 by Kanegafuchi Chem cal Ind. Co., Ltd.) was not adhered to each of the
adherends by contact bondi ng. The reason f8r this is believed to reside in
that., as described above, the API KAL NPI filmwas free from
thernnplasticity. By contrast, polyimde A had adhesive strength as shown
in Tabl e A2, tkdfitien, peodedeny t0eguihdsiesudft she 3Hhss teaimsuidat &gy tlhper
foll owing fac T he ticity n, he : ct
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15 necessary in the conventional plasma etching.

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

20 surface can be obtained.

[Example B]

Etching test

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

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

Thermoplastic resin varnish - PAR-A (tradename),
polyamic acid varnish manufactured by Mitsui Chemicals Inc.; N
8020, AT 8020 (tradename), and BA 5050 (tradename), 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 NPI (tradename),
polyimide film manufactured by Kanegafuchi Chemical Ind. Co.,

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

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



addi tion, rendering the adhesion of the adhesive insulating |ayer good
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al kal i -am ne
was dried at 120°C for 15 min to remove the solvent, and was then

subjected to predetermined treatment to conduct thermal
imidation, thereby preparing a polyimide.
20 Each of the dried cocated 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 Dektak
25 16000 (tradename, manufactured by Sloan Technology).
Thereafter, the samples were dipped in the alkali-amine
polyimide etching liguid TPE-3000 (tradename, manufactured by
Toray Engineering Co., Ltd.), which had been stirred with a
magnetic stirrer requlated at 70°C to such an extent that a vortex
30 took place, and, for each dipping time, the thickness of the film
substantially in its site, where the initial film thickness had
been measured, was measured with a tracer type film thickness
meter Dektak 16000 (tradename, manufactured by Sloan Technology}).
The £ilm thickness after dipping was subtracted from the initial
35 film thickness to determine the degree of reduction in film
thickness. The results are shown in a graph of Fig. 4 wherein

the dipping time (sec) are plotted as abscissa against degree
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10 Evaluation of adhesion

Three adherends, an 18 um-thick copper alloy foil C 7025
(tradename, a copper alloy foil, manufactured by 0lin Corp.),
a 20 pm-thick SUS 304 HTA foil (tradename, SUS foil manufactured
by Nippon Steel Corp.), and a 75 um-thick APIKAL NPI film
(tradename, polyimide film, manufactured by Kanegafuchi Chemical
Ind. Ltd.), and the adhesion of the

thermoplastic resin and the resin film to the adherends was

15
Co., were provided,
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 surface of a 100 pm-thick SUS 304 HTA plate (substrate)

(tradename, an SUS foil, manufactured by Nippon Steel Corp.) was

the adhesion was evaluated as follows.

25
roughened by means of a wet blaster manufactured by Macoho Co.,

Ltd. material under

with alumina of #1000 as an abrasive



t hi ckness, The results aye shown in a graph of Fig. 'I wherein the dipping
ti-me (sec) are plotted as absci ssa agai nst degree 42 of reduction in film
thickness (m as ordinate. The rate of etching (/mn) at 700C of each of
the thernoplastic resin varnishes and eadh of the | ow expansion polyimde
films with the al kali-am ne polyimde etching liquid TPE-3000 (trade. nane,
manuf actured by Tray Engineering Co. , Ltd. ) is shown in Table Bl bel ow.
Resin --- |ayebnditions Bfchiragstad & .7 kg7/cm* and- scanniolN 29ABAul 0 Inmlsee/, m n
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ENAbout 7 tarn/m.n 10 Eval uati on of adhesion Three adherends, a #5$
cam t hi ck copﬁgllsalcla&‘?'faqth CHFFs o t FRdeRAAES &eesp&@ﬂlgiﬁrepsg cpuse
manuf act ursed Byu&héNik®IdE. pnly dordd spHet dhedesSUargadeHIA dei bust @denane,
SUB foil manufactured _ by N ppon Steel Corp. ), and a 75 jw -t)Ack API KAL
NPl film 15 (ﬁ?aaﬁﬁaa\aﬁ%,ra yITREJECASPR | HY nedRE UG UrBY P EFEGaF GER

Chem cal I ndinfentidishly pweveded @ trd.sudrdckher atkestod pfiatbe as the
t hermopl astic resin and,the resin filmto the adherends_was eval%ated as

fol lows. i) PFePaFsdteniss &k udtBdh ipfRPLICT Hethopf adfPE1F8siTRTCS For
AT 8020, a resépalayssn hivdsngoan: Sxd arekybbbMest cliNgdesin layer and the

10 metal plate as the substrate and interfacial peeling between the
adherend and the resin layer or cohesive failure of the resin
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 um. The
coatings were dried in the same manner as used in the etching
test, optionally followed by imidation. Thus, resin layers were
provided on the substrate. The laminates having a layer
construction of resin layer/substrate thus obtained were stacked

20 onto each adherend, that is, a 20 um-thick SUS 304 HTA foil
(tradename, manufactured by Nippon Steel Corp.), an 18 pm-thick
copper alloy foil C 7025 (tradename, manufactured by Olin Corp. ),
and a 75 um-thick APIKAL NPI film (manufactured by Kanegafuchi
Chemical Ind. Co., Ltd.), and vacuum contact bonding was carried

25 out at a temperature, which provided the lowest storage modulus
of each of the thermoplastic resins, at a surface pressure of
1 MPa for 10 min to prepare evaluation samples. Here the tan &
peak obtained in the measurement of viscoelasticity was regarded
as Tg.

30 ii) Preparation of evaluation samples of resin films

APIKAL NPI (tradename, a polyimide film with a thickness
of 25 ym, manufactured by Kanegafuchi Chemical Ind. Co., Ltd.)
and KAPTON EN (tradename, thickness 25 pum, manufactured by Du
Pont-Toray Co., Ltd.) were provided as resin films.

35 Both sides of the above-described three adherends were
roughened in the same manner as described above in 1i).

The resin films were thermally contact bonded and stacked
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For the resin film in ii), the results of the 90-degree

peel test are not shown in Table B2 below because the resin film

was not adhered even after the contact bonding operation and thus

could not be evaluated for the adhesion.

Table B2

Thermoplastic Adherend

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

Evaluation of shape of pattern

In order to prepare a core insulating layer, a 12.5

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

{(tradename, a

polyimide film

was not
t he

si des of




30 i..1) Preparation of evaluation sanples of resin filnms API KAL NPI
(tradenane, a polyhnide filmwith a thickness of 25 pn8, nmanufactured by
Kanegafuchi Chemical Ind. Co., I,td.) and KAPTCN EN (tradenane, thickness
25 pn, manufactured by Du Pont-T oray Cd> Ltd.) were provided as resin
films, 35 Both sides of the above-described three adherends were roughened
in the sanme manner as described above in i), The resin filns were thermally
cont act bonded samé sfatkeuh 4416oceacinafe tthe pdhepleads afmdérncbonds ttilems of

300C and 1 MPa to repare evaluatign sanpl.es respectively having a
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Sun) - . APIEAL NPl .(;t hickness 75 iii), Evaluation yresults Each . of .the
oval uat | on SARBPALgr AR T i celre e YRR RRET A E BRF % hand
push cutter, wasl bpneddatcal 96-alegridesipeel ayesttomat hHibm ndtietkingbst @St2el5 t ype
5565 (tradenane) 15 manufactured by Instron at a tensile speed of 500
i 1 The TGt P s 4P CEURBSLSn 205 CH | bR VASCH VAT 1B 1 ORISR E o t he
adher ends i s t$leownatasd tfhémevad saproateésidcrstbeé Zghedroa dam thabdwgwpB2 ,

bel ow. For t resi ilm.in il he .r | .t f th - d : I
Cost . ar & not ShSin FIANE bl Beton BEERI Bhe LA Fray i dadtan:
adher ed evenvafbt egaimeppdikedcto bomdiSH§ pharatsconsandt ttwusauveoutatkliiog,. be

eva vated for if. 3dREHOher S20E8cPRea above, WL TRRIARK! 26 LARS AR oS! N

The assembly was separated from the support. Thus, film A with
an adhesive layer was prepared.

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

20  insulating layer to the adhesive layer is shown in Table B3 below.
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pressure-sensitive adhesive tape so as not to cause cockling, thereby
flattening the surface of the polyimde film In the sanme 5 manner as
descri bed above in the etching test., EN-20 (tradenane, polyimde varnish,
manuf act ured by New Japan Chemi cal Co., - 3¢ d. ) was spin coated as an
adhesive layer to a filmthickness of 2.5 mO0.3 pnon a dry basis, and the
filmwas then dried. Thereafter, the coated filmwas separated fromthe
SUS plate as the suppese.fiins saght véthoryiadhege vig ILayaaswexe rradhdiepedand

the polvi::ii f] e | d t he SUS pl - ause
cookl ing. 1 noFRaei AE R R R P Buan o3 Ry B - R 30 wibBoR ™
formed. The &ssehblCprwas asgbanmt 6@ fuorhhtiled soppoet . aThag, foillm @ WPEh an

adhesi ve | aye t r i a

il of  Pan Atanara PRl 0 018 ot e 0 B SO OE A AP R REF O AR =T 1 m
to preparé fiEpaeE3 tihet hfim adheklowed aber vaanama €entclof bend 2og wasder
provi ded on . S} , 1.4 fii .to.pr ilm
Cwth an adhgg{l@leﬂf%gszro.cg 'ﬁ%eejéé%lgﬁiwri]gbd_%gt éhga I gg(;lfﬁt’}lheldcﬁ% 58) %%gé?g%l ng
| ayer. to thethugestapen ayareyialshdylingn arabdyeiH3coesopctoiorc\of PSUSY a Q)

: v J > C (Nipdylatihghese f il pspgach with an adhesive |ayei. were
sandwi ched between a g20 tmt hi c?< SUS 304 UTA foil manufactured by N ppon
Steel Corp. and an 1B SuEht i cRtebppé&hadl Ithe foVF €ire25vasranasked ur Bie by

din Corp.g SOtBP@é-faCO}&ReEnaft%@rhah”wéé Sdireﬂiéﬁli‘ 1UGf 2eerbef @chsk idee ddihfion
foll omed by vacuum contact bondi ng under conditions of pressure 1 MP3a and
300C for 10 nte eeclprtdwarepper 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
exposed laminate was allowed to stand at room temperature for
15 min, and the dry film resist was then developed with a 1 wt$%

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

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

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

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

For the three-layer material using the film A with an
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| ami nat e was H€RE ot d Sstaadeas arrtsbrwlteeﬂp@mt&ﬁcetm waisfwllw Sd.:n@lghé dry

filmresist wag tfiendryehonad mit b L2 20, 2a4eQUs 1 MA2CEB) Sl leomy of

room tenperature under condi tions o spray pressur kg for 40
sec. Ther éaf t Brwithearrgdligd ivie dagiest shasndin eEllg anel, widee dighsed vien laver

eLehi ng |1 9u! dedi FEs AR LERELBCLHS £k by Tor RNCEROLRSSE | 1% orltfe)

whi ch had been stirre netic stirrer to such an extent
that 25 a vor€exetiseklptane. 13\19Wéfn tHied p?)llys f ifcdenpitim Wds stnatyonegioved i n

the font of the, {@@,}'Hpﬁg@]o%y ihi Fyresi st was taken out of the etching

liquid, followed tthe separation of the dry film resist with a 3 % *t
aqueous NaOH sol uti &h B9 50C 4tlarspresentyy ddwuppprer adkes 3o 1SEMr(seddni ng

el ectron i cr9sgepe)1 R AW APRR Pé’g‘e"f neg; nby %%h%&cﬂl’(@é%epf%é’ﬁé aphi ng
t he etching Shsfe of the_ insulating |ayer are shown in Fi 6, and 8,

wherein Fig. shows ke Yt Btebed e rthfat4ey BroGspfg the 3 %er,,E&‘ \M"‘Yﬂr%n

adhesi ve | aygfe 1Bir@. ifbthB& drlif ®€rhaek a8l ethalrdés. ngrﬁé@oiéllmsamiﬁg an
35 adhesive layer, and Fig. 8 the three-layer material using the filmC

with an adhesi?¥e} a‘;ﬁetetc%ij FRhePS APele) BYEFd matheli &PUgsi ‘F@mﬂqﬁte Be VARBE t h

an 48 adhesi vgt kayeranghew iinrépeesdntanthd B@rfeﬁkf@@ﬂth@%ﬁiré@ﬁ@taﬁﬂa &S| ng
the f |ImCWlth an adhesi ve | aver. shown -- theta er_an

about 45 dogr LeebtankOT HP HRE Ddod) 6‘He\7}5§edqu‘P§ 2C2aPgNEr REAL AL hoc
hand, for theoltuigsed ayeretﬁatiﬂgl af tisd Y rishembichn baemi 4 ahcadheachea

| ayer shown @atFé %hag t}%e %1% es'tva Hayer has been etched on the adhesive
layer 4-1. The second metal layer 3 remains unetched as the SUS
foil. The cross section of the whole film B is substantially

20 identical as that shown in Fig. 1.

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

25 after etching.

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

30 plurality of layers and the ratio of the etching rate of the layer
having a higher etching rate to the etching rate of the layer
having a lower etching rate is 6 : 1 to 1 : 1, preferably 4 :
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 continuously etched and, even in wet etching,
can be etched with high accuracy. Thus, advantageously, the

productivity of etching is high, and the apparatus cost is also



remai ni ng unetched was projected in the formof a roof on the, core
insulating layer. Fig. 7 is a schematic Lllustration of the photograph
shown in Fig. 6. In Fig. 11 , 4-1 represents the upper adhesive |ayer, and
1 (11 4-2 the | ower adhesive | ayer. Si nce’both the adhesive | ayers 4-1,
4-2 are slowy etched by the wet process, the adhesive layers are left in
the formof the eavesof the roof. The core insulating layer is etched so
as to be bore#®Wand, thus, cannot be viewed at this angle. 2 -1

-represents the surb esaﬁlzongt hend | EsEnRY al-akdY&fs 1801 Ankhi$aPORYT Qlyer,
remai ni ng unet ched, ~and a vertical ridge obtained by etching of the

first metal |&9BstHHetechds asgeRealnstkite nchdayereanirad ated 1Veayerehas

been et ched OBntJ‘QaﬁQHsﬁéVi%r hﬁ&@isfbrﬂ-el’éb%réﬁﬁ@ﬂﬁrdﬁttaéom SNERLS, E8ARI NS
unetched as the SUS foil e cross section of the whole filmB i s

subst ant i &l | yas 2015 Qs éaispass 1op%, $RowAal RZEi gROdL et?h.lggd@hwetWtfesn

that, when theqham sat %eﬁ@@PﬁSf‘cHQ a@he%h%%ﬂ EMe Qlane83iB 1887 é@o&h@&h@d on
top of each ot her, different romeach other in etching rate is etched

the ratio of eMEW FRPCqUR ¥RaLIZaHEN GdPOTlGAN tFAJeF BORASCAU GFRBENtT f eER o |

the shape 2 ¢ne pﬁjﬂb@’raf'@ ‘E@l:ﬂﬁl?\‘fé desgid Bednabp¥eicd 1t @olsqﬁ'ﬂu'l%ta%ebﬁé’lﬁg a
|am nate structure of first ne layer/insulting | ayer/second netal

|l ayer or a | ahf®bte® RAEh g eacPaky arhtcd oty LR Wk e tifet aPn they@emsardt i ng

Layer, when thgei nstbaddtng ihR¥eki6ANPELSES anadfe Plrealidds (ishinhavahsoand
the ratio, of the etching rate, of the |ayer _having a higher etchi ngjrrate

Lo the efchi NEETREAORN RE FAGEE PIRRATIG S ool 8E gl 65 2ogsiBle (o |

1, preferabty élppl lwe10 dtchihg,t BRitRNENSS Ped CEHint@u0 trieatReas £Nto
i nventi on has I%god Sf e after. etchin nd i.n the case of a conti nuous
35 | aminate, TAMTFSontiHuoddiSF §ORed Lropdfi i kel ikt cﬁpﬁ‘ﬁone’&%

etched wi th hilgérefos,atlen Ihuszetmmgmupphea hetcphinguein vé tyrpfed
cLohi 0 3, e AN DR PRRRLILUS,FOSH (i ofl 2640 b L LMAE Lhey
| ayer and an @ddhesicohdnhayéme necessary in the conventional plasma etching.
When the production of precision electronic circuit
components, for example, wireless suspensions, by wet etching
is contemplated, as is apparent from the results of the following
20 examples, products free from a change in quality in the metal
surface can be obtained.
[Example C]
] . i ] . 13 of 1 f
A change in quality of the metal surface by etching was
25 evaluated for a suspension wherein etching of a polyimide as an
insulating layer was carried out with NF, plasma, a suspension
wherein etching of a pelyimide 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 etchingwith
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.



in alamnate for precision electronic circuit conponents, such 5 as

W rel ess suspensions, to realize good etching shape and, in addition,
rendering the adhesion of the adhesive Iaﬁgr good neans sinultaneous
realization of both contradictory.requirenments . In the prior art
technique, it has been difficult to sinultaneously realize both the
contradi ctory requirenments. On the other hand, 10 the present invention
coul d have realized1si rdPrdEnss foregEpgar e of t hese properties and thus

has made it possi bl enhel 9, 0RRlY o ¥BLL £E¢0E Aes WG 16D20)LS 2600 L BYAYSxps

treatnment, to lamnates for precision electronic circuit conponents.

Theref ore, whél-fhaePRetoel edii) FREAPISERY et dHiGig-AEaty bie-Hat ¥ ¥ &S Cout

in an etchingphhiBadi Sl iy 8bst east i one ehjerashdLhst AANpd %aqgﬁékﬂg
time necessary in the convéentional plasma etching. when the producCtion of

preci si on el e8trayieagia awinocboapahents] Horagkatpbe, awi ael @spsuspedsd ons,
by wet etching (1§ perienplated, @sid SARDAFEHL +HEGMRINEG & Lenef shbe

following 20 exanples, products free froma change In quality in the netal
surface can bdiabetwaéneds [ Ex@anphe 1€hsMatrange Snalfualeiatiy DFO0 t hke mpenling

surface by etghypgeWas ZpeSMAldal gdsf 6f, cAySUSPENSIAN ‘#ﬂ@i&i N &hHcfgoRt a

polyimide as an insulating layer was carried out wth Ilw, plasm, a
suspensi on WABPEFRI @Y chilng Yef RaPpol Y IRCtdeCadPaRtRAS Ul Atd P 1 PSS URARY
carried ut w na I j:solLuts il ess st urf t he
| am natelgjef o?%&b?%cesisﬁglng’é g“?e%@? gggge@%%&ilé; 3 (335%3 c%\%s (te ﬁ_%gfg‘{%? nat e
bef ore procesdPayS) afid?Fi §e9r8esh) Erovelede ifdmatdre afaudrapradrdoet thi ng

or wet etchingnMéddssay alnkakhusolas i@t ndhskirgq.3, numeral 11 designates
stainless steel, nuperal 12 an .insulating |layer, and numeral 13 copper. A

site indicated by ahartUWAMAEIPEsehAt et FEtYUTALEMOL Nt el YST SRS ess
steel 33. of the | anhdat e@dpefienendderRssbed, iRRthedabbée idendi ¢atiad bynan
arrow B represents the surface of the stainless steel 11 of the | amnnate
after etchi ng“.‘ocge Hary r@blﬁgfitt*i%h%r?%ﬁrﬁéé@u&‘ﬁiﬁtofﬁeaé‘ﬁ‘r%'d%’e""%?e praught
stainl ess steeh dbeqreasal wiedday oXPS7od Xahay HODt gehests DIy EPeeLh@SEDPY)
E SCALAR Zagﬁm;§¥(%t5%8ﬁﬁﬁﬂﬁﬁck silver plate having a purity of 99.98%:
stock No. AG-403428, manufactured by The Nilaco Corporation),
before the measurement, sputter etching with Ar’ ions was carried

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

25 1ii) Conditions for obtaining spectrum

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

30 For the wide scan spectrum, the range of 0 to 1100 eV was
measured at intervals of 1.0 eV (1101 points in total). 1In this
case, P.E. (pass energy) was 50 eV, and the number of scans was
adesiredone. For the narrow scan spectrum, basically, therange
of x 10 eV around the position of the main peak of the element

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

of scans was a desired one.



manuf actured by VGScientific, GB) was used as an XPS analyzer. 5 X-ray was
a nonochromatic Al Ka radiation at an output of 200 W (10 kV-20 mAd). In
this case, for the neasurenent, the spot _dianeter was 1 mm the | ens node
was Smal | AreaXL 150, the opening degreé”of apertures was F. O V. (visual.
field restriction aperture) ._3.25, A A (objective aperture) = 4.25,
neasurlng 11, region = 150unp, and photoel ectron ejection angle (ejectlon
angle) = 90 degreesI“TﬁQﬁeP@%lYﬁ#ﬁ(ﬁﬁl@ﬁﬁ&ﬁﬂﬁh%]?%@@?Eﬁii@?thﬁﬁnéﬁ%s%%ﬁy and
thus was not Jmasyngd.ak %o@é@téﬁd QReOhsHEhSCI N ﬁ}éﬁl el Ee§k| ¥ErL Y ate

Under conditions described in the above itemi), the |ens node mas
brought to L& e bandack Clarhs204v6e and ACAlpGerkaly GYGHE™ Bebpane 2
(measuring regiQfy (o’ 90r(2HE meﬂﬂﬁf'ac QAed Eg'V@rSéfé}&q%&@ @EXPL@S (@se%ﬁo
}umthick silver plate having a purity of 98%) stock No

manuf act ubed $3% TheaspTeRan tGor goraat PHPYESS et or @nd henabBs Lf enedthe Wkt er
etching W th AnLdoRs W@Stﬁéréﬁég&%?EQO%% uggtltéh@ 9ﬂﬁﬁppearance of carbon,
fol |l oned by the measurenent e sur ace In this case, the sensitivity
was such that the *ourdtcudtl Bglees/of Fdfnenaary, 97atxephs) and the position
of the peak was 367,89 §¥1(Wk0sr seﬁsn@waeheaweaﬁﬂ@&qsohnae&otﬂé%&)é at
P.E. = 100 ev) 25 ii1i1) Conditions for obtaining spectrumFor a site

i ndi cated by @HtAeRSBars Figyn 3 Fpbde Fheelp¥asna- et ched | ami nate and
the .lam nate, which had been wet etched wth an alkali solution, a w de
scan spectrum and a narrow scan spectrum were neasured. 30 For the w de
scan spectrum the range of 0 to 1100 ev was neasured at intervals of 1.0
eV (1101 points in total). In this case, P.E (pass energy) was 50 eV, and
t he nunber of scans was a desired one. For the narrow scan spectrum
basically, the range of 10 eV around the position of the stain peak of
the el enment 35 detected in the wide area was neasured at intervals of 0.100
eV (201 points intotal) . In this case, F.E. was 20 eV, and the nunber
of scans was a desired one. 5 1 in the analysis of data, the
electrification of each Spectrumwas corrected on the assunption that the
peak of the



C-C bond of s was 284.6 M Eclipse Data System Rel ease 2.1 Rev(6 (a

sof tware manufactured by VG Scientific,
and anal ysi s.
iv) Found val ues of elenentary anal

pr ocessi ng,
4. 3700.

The wor k

el ementary anal ysis under the above

52 C cry L. anp e

47.4 3.1 32. 4 1.4 0. 0
0

.- After etching Ref erence

0.0

@B) was used

functlgn of the apparatus was set to
I'ysi s Found val ues of the

conditions are shown in Table C bel ow

SRRy

for

measur enent,

Iéb]Q(O 5 3 0 8 6. 5 0.0 6. 2 et

dat a

After etching—42-5—314—464-—-—0-9—
Sample 2Ty et

After etching | Reference | After etching | Reference

C 47.4 34.7 42.5 37.4

N 3.1 0.0 1.4 0.0

0 32.4 45.1 40.4 44.1

F 1.4 0.0 0.0

Si 0.0 6.2 6.2

S 0.7 0.5 0.0

Ca 1.1 1.7

Cr 1.9 3.9 2.8

Mn 0 1.7 2.2

Fe 8.1 5.5

Ni . 0.4 0.1

Cu 0.4 0.0 0.0
Unit = atomic%
5 These results show that, for both dry etching sample and

wet etching sample, the atomic% of the nitrogen and fluorine atoms
are increased as compare with the atomic% (zero) in the reference.
v) XPS chart
For the dry etching sample and wet etching sample, the peaks
indicating the nitrogen and fluorine components were analyzed
from XPS charts.
and Figs. 10 and 11 are XPS charts showing detailed measured data

10
Fig. 9 is an XPS chart of the dry etching sample,

of portions corresponding respectively to nitrogen and fluorine.
Likewise, the measurement results of the wet etching sample are

15 For XPS charts of

shown as XPS charts in Figs. 12, 13, and 14.
the references, an XPS chart for the plasma etching sample is
shown in Fig. 15, and an XPS chart for the wet etching sample
16.

As 1s apparent from these charts,

is shown in Fig.
for nitrogen, 1in the
20 case of the dry etching sample, two peaks, a peak derived from
organic nitrogen (around 400 €V) 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



3.9 1.. 3 7.2 Reference 37.4 0.0 44,1 0.0 6.2 0.01.7 2.8 2.2 5,5
10 - .- ., _------- 0.4 W. ... ----- ----- ... ... ... -- 0.0 ... e
0.0 ~~. N __- Unit = atonic%5 These results show t hat ,
for both dry et chi ng sanple and wet etchihg sanple, the atonic%of the
nitrogen and fluorine atons are increased as conpare with the at(-omc%
(zero) it the reference. v) XPS chart For the d.ry etching sanple and wet
et chi ng sanpl&@s tedepéals AlGo Aar chluaig nehe thiet saperd diferangsr paefound
conponent s I = a e
mp WS P fFH@ W&g;an corHBE §g%§ 5ha o'Eanlg $t£H %?E%&é‘aéét&ét%d“

dry etching sa 11 are”XPS ¢ arts ow ng detal
measur ed dat abetéieﬁmorﬂhet)rftf}twfrce‘slpmcﬁaﬂg)meﬁétﬁhl%l ye't ochih Fody epamve -

f1uorine. %@‘rca&ﬁ?n”ﬁﬁs’dﬁé’%e oerfSLLhtaeS Etﬂ%h‘é‘zﬁ% §%ﬁﬁrﬁ'ié',9 r?@’gﬁaq{ are

15 shown as X arts Igs. 12, 13, an
referencel, aeniPsdchzem ﬂD@rtm@lelfalsml@tecMaﬁg deagpredi althtieglh 3 rperly.

15, and an Xige3 jGhar tfrtjﬁrrof{;@nﬁftfl%to&'ihag éagmné@{ b %gw?:t'ee Fig. 16. As

i s apparent fromthese char ni trogen case of the dry
etching sanpl e, twyhseakganic geremld@r PRI @maargaﬁ@mcter ggeacted ound

400 eV) and %d%‘?;aktr%erdr‘égdeﬁérﬁ'ﬂg' %%P]rgﬁ%' %nd"éﬂ@gﬁ& (éﬂ@hﬁ)\@ sff1® are

detected, whereas, Int case wet et chi ng e, Iy a peak
deri ved fron@@ﬂg@ﬁp@dnt@ﬁgg@nvery small amount of the po ylmlde left after

10 etching and organic matter deposited during the process.
These facts show that patterning of the insulating layer
by the plasma etching process results in a specific change in
quality of the surface of stainless steel exposed to the plasma.



53 was detected. Also for fluorine, the same difference as found on the
inorgani c nitrogen and organic nitrogen was detected between the dry
etching sanple and the wet etching sanple., Specifically, in the case of
the wet etching sanple, no peak 5 derived frominorganic fluorine was
detected al though a peak derived fromorganic fluorine (690 eV) was,
detected. The organic nitride and the organic fluoride detected in both

the dry etching sanple and the wet etg@%gg ganple are estimated to be a
very small anount of the. polyimde | r etching and organic matter

deposited during the process. These facts show that patterning of the
insulating layer by the plasnma etching process results in a specific
change in quality offtRéndiefacd dfind afnlles$ st eNsexpeséant @t heipiasna.

54 CLAIMS Alarnate haviengaa | ayeLy £oNSETACthON 18k of /8t onldNOof 9Pk £n i c
material |ayer/insulating |ayer/second inorganic nmaterial |ayer or a |ayer
constructi ofp'edridbr ghaver nmtterial . Ladger/ FAsELatchdorayerf shi@rganic

i nsul atin - havi i = e ucture or two or nore resin
g rha%eflogt %ﬂ%ef‘/mr'éﬁlaﬁl ﬁ%

| ayers, he ratio ol 1e etching rat é resin layer having a higher
etching rate to $hedetiohivdgtang ofayde heawding |layewnlhdvilagea | swercietehi ng

rate being | h o] .10, 7...1 . The lam nate according to claim1,
wherein theépr%.$o£%p9§ﬂ% % [o %nbg¥%f%’of the resin layer having a higher

etching rate to tihe etadhiongofat éhef ¢hehiesi nrdtayercf hawniengraslioweragtchi ng

rate is in the. range of 4 :1. .to.l. 3. _The |lamnate accordin o] im1l or
where :z the Thsu at}?h%h?]éygrtc olr%’riE%%eatgor%hgn%etlcglﬁnﬁg f%f/éer O;flngth%n
adhesi ve | ayesimpr baiydedhanibot la sidesr oftthengoretei beuhat iing dteyerande The
| am nate acc rging to claim:, wherein the strength of bonding of the

adhesi ve | ayer®to the®ihor gani c

2. The laminate according tc claim 1, wherein the
ratioc of the etching rate o¢f the resin layer having a
higher etching rate tc the etching rate of the resin layer
having a lower etching rate is in the range c¢f 4 : 1 tco 1
1.

3. The laminate according tc claim 1 cr 2, wherein
the insulating layer comprises a ccre insulating layer and
an adhesive layer provided on beth sides c¢f the core

insulating layer.

4, The laminate according to claim 3, wherein the
strength of bonding of the adhesive layer tc the incrganic
material layer and the core insulating layer is at least
300 g/cm.

5. The laminate according tc c¢laim 3, wherein the
thickness ratic of the core insulating layer tc each of the

adhesive layers is up to 4 : 1.



material. layer and. the core insulating layer is at least 300 gr.~.m ti.
The | am nate according to clai mwherein. the thickness ratio of the core
insulating |ayer to each of the adhesive layers is upto 4. 1. 5 5. 6.
The | aminate according to claimi1 or 2, Wherein at |east one of the

| aver.:; constituting the insulating layer: is forned of a polyimde
resin. : re lamnate according to claim1 or 2, mherein all the |ayers
constituting the.ins atl

f al !
The | aminate accdrdin %W&P £ 6%&%)‘&ﬁ%$Egﬂ £ a Kbgbqfaiggéﬁ?f% in

the insul atang leaysar |dﬁea val uehas 1apﬁxﬁJrednst1QMth@g wheh amsal kadhg
solution. 9. The |aninate ac ordin laiml or 2, wherein the inorganic
material cohd¥Ft ut? ngPthed| Khi ﬁaP% émlé%lﬁ%?éﬂ from copper, alloy copper,
and stainless steel. 1n. An electronic circuit conponent produced by
etching the Ian1£ate cordln toclaiml1 or 2. 11. An electronic circuit

conponent produced byt %t&ﬁpﬁ aFﬁeQQﬁﬁqﬂﬂQQaEeoF&QﬁTt%)SFa@ 1"BFrolI By a

wet  processgil Abhel esiEeBi eceisigliut 1 6gNMReReNth pIedUGR{l Ty e €t £hd Nfothed
| am nate according to claim1l or 2 by a wet process, an inorganic nitride

| aver and/ o?f ah PRbYHBRI® TEFUBri de, |ayer being absent on [e surface of
the inorganic material layer exposed by the renoval in the etching. 3. A
suspension for a hard disk drive, produced by etching the |am nate
according to cIa$n1Eh%rlambyaﬁeméﬁcoﬁﬂéﬁés§0 ardailorlgahi o2 nith¢ i aylee

and/or an i organy o rothuoride, | ayer. el ng. ghsent;on the surface o dhe,

inorganic materi ayer exposed by the renova he etching
I nsi.<l. atlm@a$mtﬂdonm.©tshimg vibhoanndtkatesbnalutagers, the ratio of the
etching rate of the resin |ayer

9. The laminate according to claim 1 or 2, wherein
the inorganic material constituting the laminate is

selected from copper, alloy copper, and stainless steel.

10. An electronic «circuit component produced by

etching the laminate according to claim 1 or 2.

11. An electronic circuit component produced by
etching the laminate according to claim 1 or 2 by a wet

process.

12. An electronic circuilt component produced by
etching the laminate according to claim 1 or 2 by a wet
process, an 1inorganic 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.

13. A suspension for a hard disk drive, produced by
etching the laminate according to claim 1 or 2 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.



having a higher etching rate to the etching rate of the resin |ayer having
a lower etching rate being in the range of 6 : _to 1 : 1. 15. The
insulating filmaccording to claim 14, wherein the ratio of the etch :,g
rate of the resin layer having a higher3etching rate to the etching rate
of the resin layer having a |lower etching rate is in the range of 9 : 1
to 1 : 2. 16. The i.nsul.ating filmaccording to claim14, wherein |east
one of the resin_lavers i,s f'orrtu>d o{ a_ polyimde resin, 1'. The .

i nsul ating filmatcordi'ng 3 AN 16* mmﬁ@&@?ﬁsﬁqgt?ﬁ9r8§|PQ%®eF§51n
constitutingatbesi nstleatifngiol ayerctas ect ored afatpol yf mcte resiin 18yeA

| am nate, conprising the insulating film according tq claim 14 an

| norgani maf@"Haferd al't8R&F PG op2bF éébhtg?h%ﬁéhﬂﬂglﬁﬁéﬁeéi oﬁgﬁ

circuit conpepent 1pyeduced by, L£tchisg tbenlagi pate ¢eprd simgrkiderange
insulating film accord g to claiml | and an inorganic material stacked
or, top of “8akh: othkf. 126. 1An el ectronic circuit conponent produced iy
etching the lam nate conprising the insulating film according to claim 19
and an inorganic material stacked on top of each other by a wet process.
|7 21. An e" el etbronfeeci Aol adémgonehtlpr odaeeddbyd ettéhi nglahe | Afinate

compri sing A, Lasuleald ngafid Mo ACGH dhpdntRqCLiaiul 14s aRd A d NOr 08B E,
materi al stacked on top of each otter’ by a Wt process, an Inorganic
nitride | ajeria@d/eorhaaherorggaiiind | gareddad ayee beigigirabseateoret t hbe
surface of LN [ i al r d t - 1 0g
suspensi on %%glg Eégggd?§EH%§{Jﬁ,l%@%gu%ggpgég 5?§ﬁigg fﬁiqu%iﬁ%%ée o
conprising the insal ating.film according to claim 14 and an inorganic
mat eri al stacked on top of each other by a wet. process, an inorganic
nitride

16. The insulating film according te c¢laim 14,

wherein at least one of the resin layers 1is formed of a

polyimide resin.

17. The insulating film according teo claim 14,
wherein all the resin layers constituting the insulating

layer are formed of a polyimide resin.

18. A laminate comprising the insulating film
according to claim 14 and an inorganic material stacked on

top of each other.

19. An electronic circuit component produced by
etching the laminate comprising the insulating film
according to claim 14 and an inorganic material stacked on

top of each other.

20. An electronic circuit component produced by
etching the 1laminate comprising the insulating film
according to claim 14 and an inorganic material stacked on

top of each other by a wet process.



| ayer and/or an inorganic fluoride |ayer being absent on the surface of the
inorganic material |ayer exposed by the etching
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21. An electronic «circuit component produced by
etching the laminate comprising the insulating film
according to claim 14 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.

22. A suspension for a hard disk drive, produced by
etching the laminate comprising the insulating film
according to claim 14 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.





