ETCHI NG LI QUI Dok THERMOPLASTI C PCLYI M DE RESIN BACKGROUND OF THE

M NVENTI ON Technical Field of the Invention The present invention concerns
an etching liquid for ther nop‘l!wmlmmwwm‘mﬁ@ yim de resin. Related Art
Conventionally, a through hol e is fornmed by punching, |aser
etching or others on a non thernopestic polyimde resin filmof a
so-called netal plated polyimde resin film substrate obtai ned by binding
a 10 commercialized non thernoplastic polyimde resin film for exanple,

Kapton (trade prpoRING LIIORADIFOR PHERMOPLABTIC FOLYIMIDE RESINcal (trade
name of KANEGAFUCHI CHEM CAL CO., LTD.) or Upilex (trade nanme of UBE

| ndust ri eACKEROUND! OF TRIEINVENTI@ROr exanpl e, copper foil, stainless

steel foil, or the |like) by an adhesive. However, as it is difficult to
f or m deviTgchndet Fidld\of tige viemtiohr i ng such as flying I ead, conplex and fine
via holes or the |ike by punching or |aser etching, generally, liquid

etching i s uséthd rpresert driventioni cgneermis aevietehindoliqudd ofort treerividplasticFor
exanple, the etching is perfornmed using an inorganic al kali base etching

| i qui & sysdlyiesidaresinstic al kali solution with a non hydrazine base amine

20 conpound or isopropyl alcohol with caustic alkalis, or an organic alkali
et ching RelatedlAdonposed of i sopropyl al cohol and quaternary anmmoni um

hydr oxi de. However, even if such etching liquid is appropriate for the

et chi ng of norConventinpallysa ithropughyhels der ﬂ’@sﬂfﬁ is formatf by punehipfia: daserat e f or
the etching of thernoplastic polyimde resin filmas it causes cracking in
the et cheetchidg Pb®thers2en fanopt thermoplastia spolyimida desinofilm refca rfio-galled

O oty et Boumicen aite TN SveH | GRANRRoS r UG Shcryi
res r%Obasceomaslnrcla(?giial\llzeesd n%?\ nerr%%%?assiti\éepgl?nrmide resin film, for example, Kapton
(trade name of DuPont-Toray Industries Co., Ltd.), Apical (trade name of
KANEGAFUCHI CHEMICAL CO., LTD.) or Upilex (trade name of UBE -
Industries, LTD.) and a metal foil (for example, copper foil, stainless steel folil, or
the like) by an adhesive. However, as it is difficult to form device holes having a
15  wiring such as flying lead, complex and fine via holes or the like by punching or
laser etching, generally, liquid etching is used in case of forming such device
holes or the like.
‘ For example, the etching is performed using an inorganic alkali base
etching liquid such as a caustic alkali solution with a non hydrazine base amine
20 compound or isopropyl alcohol with caustic alkalis, or an organic alkali etching
liquia composed of isopropyl alcohol and quaternary ammonium hydroxide.

However, even if such etching liquid is appropriate for the etching of non
thermoplastic polyimide resin film, it is inappropriate for the etching of
thermoplastic polyimide resin film as it causes cracking in the etched portion or

25 for other reasons. In addition, recently, thermoplastic polyimide resin base

adhesives presenting an excellent heat resistance have been used, in place of

conventional epoxy resin or acryl resin base adhesives, as an adhesive for
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1 . binding a pobimde resin filmand a netal foil. However, thernoplastic
“polyimde resin base adhesives present characteristics nore difficult for
etching than the non thernoplastic polyimde resin. Consequently, when the
non thernopl astic polyimde resin filmof netal 5 plated polyimde resin
filmsubstrate obtained by binding a non thernoplastic polyimde resin
filmand a netal foil by a thernoplastic polyimde resin base adhesive is
etched using the aforenmentioned conventional inorganic alkali base etching

liqui d orpiRgiag ﬁol?ﬂrﬂﬁabireﬁhqhhrw)d aametdl foilhnElowevertheandplastiopylyimide r esi n
becones such a state as overhangi ng over the peripheral wall of the etching

10 hol e, resiebase adnesiees preseriticharattalistics mose difficalt ér etchingothanbibiet om
(see Figs. 1 and 7) or provokes simlar problens, and such resin residue

can not lhson thermoethstiv polyimids resity. met hod such as dis-mire treatnent by
per manganate or the like. The present invention has been devised in view
of the af or emGuriseqeaently,5wheh dbe namthemaoptastictyalyimide resioViilleotimeatalc hi ng
liquid appropriate for etching the thernoplastic polyimde resin. SUMVARY
OF THE | Niamedl polyiriide resirfilng substrate bbtained byobinding a8 nan hermeplasisi n
according to the present invention for achieving the aforenentioned object
i s char acpalyimide resin fion andt aimetat feibbyoa sheamoplastic ipehdmide 5@8IRasecohol
whose nunber of carbon is equal or inferior to 4 having an am ng group or
F

an i ni no aghasiveaiscetehed aising the afetrpentionedeorvantiopat werganic alisal Baseet r a

monoet harPHIGHIUIE Qi eEgen A St HEHRe e S el oRRSlCOPBI8 8ot et r &
't hy! arrggcr})inl#gé gﬁgﬁ Oai( is{jaete% ”8\9& a?&n%t é)\%]r t?\re E)grtlpgr?eral wall of the etching
10  hole, remains annularly on the metal foil surface of the hole bottom (see Figs. 1
and 7) or provokes similar problems, and such resin residue can not be
removed by an ordinary method such as dis-mire treatment by permanganate or
the like.
The present invention has been devised in view of the aforementioned
15 defects and has an object to provide an etching liquid appropriate for etching
the thermoplastic polyimide resin.
SUMMARY OF THE INVENTION
‘ The etching liquid for thermoplastic polyimide resin according to the
present invention for achieving the aforementioned object is characterized by
20 that it is composed of an aliphatic amino-alcohol whose number of carbon is
equél or inferior to 4 having an amino group or an imino group and a hydroxyl
group in a molecular thereof, and a tetra alkyl ammonium hydroxide aqueous
solution.
It should be appreciated that monoethanolamine is preferable as aliphatic
25 amino-alcohol, and tetra methyl ammonium hydroxide aqueous solution or tetra

ethyl ammonium hydroxide aqueous solution as tetra alkyl ammonium

hydroxide aqueous solution.



et hyl ammoni um hydr oxi de aqueous solution as tetra al kyl amoni um
“‘hydr oxi de aqueous solution. 2 BRIEF DESCRI PTION OF DRAWNGS Fig. 1 is a SEM
pi cture of trench holes showi ng the resi due presence state before etching
by an etching liquid according to the present invention; Fig. 2 is a SEM

pi cture of trench holes showi ng the residue absence 5 (residue renoved)
state after etching by the etching liquid according to the present
invention; Fig. 3 is a SEMpicture of wiring sections of device hol es

showi ng tBRIEE PESERIFTIEN CFEDRMVINGSS ore etching by an etching |iquid
according to the present invention; 10 Fig. 4 is a SEM picture of wiring

sections of deyjce {04 SEMNEIUNE dfhgendtedblseshdningCthel restdul preseneeed)
state after etching by an etching liquid according to the present

i nvent i ongtafe Befofe bfchingTby aASEteRing liBuRi accordimgwortbe phesentrifivardiost at e of
"Upilex-VT" in case of using a conventional etching liquid (TPE-3000); 15
Fig. 6 is a mpgogcigpa CSEMC pioteresbbwengh thalep eshiopliey dhe wekiduseabsenceof
trench holes in case of using a conventional etching |iqui dBé_TPE- 3000); and
Fig. B is(residad! renwdvedy statevaftgr @tching ebynitlee eetchingr kauidiiaccosdingttor theoved
by isopropanol / tetra nethyl anmoni um hydroxi de base etching |iquid.
DETAI LED pieS€Rt inveatioroF THE PREFERRED EMBODI MENTS 20 Though the etching
l'iquid according to the present invention is used for thernpplastic
pol yi i de resifig. 8hie a IGEMopictwseiaf wisingi sealions<efi devieg helesoshawipng e m such
as filmelenment, adhesive residue, or the like. In shaort, thé:,r rmt‘%l stic
pol yi mi deresiguen presances state hieforec etching Bynam LIEDINDHBAWH rRGeordipg ogtng s
rmed into a filmelement, and used alone, or 25 |lami nated with the other
in fil peesent iventionoils, while the etching liquid
10 Fig. 4 is a SEM picture of wiring sections of device holes showing the
residue absence (residue removed) state after etching by an etching liquid
according to the present invention;
Fig. 5 is a microscopic picture showing the surface state of "Upilex-VT" in
case of using a conventional etching liquid (TPE-3000);
i5 Fig. 6 is a microscopic picture showing the peripheral wall section of
trench holes in case of using a conventional etching liquid (TPE-3000); and
Fig. 7 is a SEM picture showing a state where the residue is not removed
. by isopropanol / tetra methyl ammonium hydroxide base etching liquid.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
20 Though the etching liquid according to the present invention is used for
thermoplastic polyimide resin, the thermoplastic polyimide resin may be of any
form such as film element, adhesive residue, or the like.
In short, thermoplastic polyimide resin used as substrate for
manufacturing circuit boards is formed into a film element, and used alone, or
25 laminated with the other resin films or metal foils, while the etching liquid
according to the present invention can be used for either of them and,

furthermore, it can also be used for removing residue of thermoplastic polyimide



according to the present invention can be used for either of them and,
“furthernore, it can also be used for renoving residue of thernoplastic
polyim de 3 resins used for such lamnating, and so on. Thus, the term
"etching” in the present invention nmeans not only etching of a general
filmsurface, but also, etching of larger notion including etching for
renmovi ng adhesi ve residue, or others. 5 It should be appreciated that
representative exanples of thernoplastic polyimde resin used as polyimde

resin fil@spahfdedaor saemRimmatingoasd s6@nudi ng, in addition to nmonomer
I ngredi ent constituting raw material of non thernoplastic polyimde resin,

mononer s of diTiisNthe tethi tetelingbiry the prasent irvention rmeans nbk onlyaetchipgbi ndi ng
groups such as -CH2-, -0-, -S-, CO or others presenting |ow 10 polarity
and hi gh ¢fl £xgeaeral film airiaed, bot alsbhetohingot laager, notioToinstuding etahiimg for of
al i phatic tetra carboxylic anhydrate or the |like having bul ky phenyl groups
or  bi cycdlenoving gdhesies residue,yapotheesit at i ve exanpl es of thernopl astic
polyi mi de resins used as adhesive conprise those obtained from
di am BobenzopHeshoeldabel appBetiated tHadrepeesentativec axamplas of thermeoplastice, and
| am nated polyimde resin filmsubstrate using such thernoplastic polyimde
resi n baspolyidtideiresis usedras polyimidedesindilimesubstiate.cempsisedhoseingludingy  be
the one obtained by adhering polyinmde resin filns each other, and for the
| alt ter, iin addjtiontcampnemerriogredignt constitupg rawimeatenig! AbRon trermanlastic ¢
polyimde resin filnms each other, or adherin non 20, thernopl astic
pol yi mi depeliignidesresin, Ananemers offianing, defis) %fspmé'cr aahydrate or fgﬁd'ke

rther, adhering thernoplastic polyjmde rgsin . filns, each other, and so
‘ Mor RRVRg bin@ing rAHRS \RMICh: b@}qz'n 'g?‘t Rer 69 (PLPers, PEFIENTNG) IV or m

SR IR K et e A e
;)l(ngrrlpf)e(_ :)gl'ilpha%i% t%%ecg%oyﬁ% EP\HV&Farté &% the Tike RAINGbUIRY phaRT Gtdlps &5 an
bicyclic rings.
Besides, representative examples of thermoplastic polyimide resins used
as adhesive comprise those obtained from diaminobenzophenone and
15 benzophenone tetra carboxylic dianhydrate, and laminated polyimide resin film
substrate using such thermoplastic polyimide resin base adhesives is not limited
to metal plated ones, but it may be the one obtained by adhering polyimide
. resin films each other, and for the latter, it may be ény of those obtained by
adhering non thermoplastic polyimide resin films each other, or adhering a non
20 thermoplastic polyimide resin film and a thermoplastic polyimide resin film, and
furthér, adhering thermoplastic polyimide resin films each other, and so on.
Moreover, such adhesive may be in either of paste form or film form, so
long as it is based on a thermoplastic polyimide resin. Representative examples
of commercialized thermoplastic polyimide resin film comprise "Upilex-VT"
25 made by UBE Industries LTD., and at the same time, as an example of

polyimide resin film substrate wherein a thermoplastic polyimide resin base

adhesive layer is formed on a non thermoplastic polyimide resin film, “Neoflex



pol'yinide resin filmsubstrate wherein a thernoplastic poiyinde resin base

‘adhesive layer is fornmed on a non thernoplastic polyinide resin film
"Neofl ex 4 Series 11" made by M TSU CHEM CAL, INC. can be cited. Moreover,
representative exanples of non thernoplastic polyimde resin used as
polyimde resin filmsubstrate conpri se polyimde conposed of pyronellitic
anhydri de (PMDA) and oxydi aniline (ODA), polylmde conposed of 5 biphenyl
tetra carboxylic anhydrate (BTDA) and p-phenil enedi am ne (PDA), and

copol y”?f$er¢é§ i ade tyoun T S8 EHEMITRL SNCT ¢abebartitad.speci f i c,
commerci al 1 zed "Kapton" nmade by DuPont-Toray Industries Co., Ltd.,

" Api cal " nmade NgrebOREPABtedntaiveMeXaihplee. of narbPthermaoplésticepolfinidedesiny UBE

I ndustries, LTD., and so on can be cited and, at the 10 sanme tine, as

copper plgderd d20!pdlyiivitte resim fiinl substrate aAompriate polyitrideli cgmposexd eofnon

t hermopl astic polyimde resin filnms and a cooper foil with a thernoplastic
pol yi mi dg;yréﬁidﬂitibmwfﬂihes@RWA)' Hedfdxgndidbdliriec (ODA) npalgintide donigisedGHEM CAL,
INC. , "Upisel" made by UBE Industries, LTD. and so on can be cited. 15
Mor eoser , biphenyt tetrangearbouylit achydrite g BT®A)handrp-pbetilenadiaminen (RBA).be

obt ai ned by m xi ng wat er-sol ubl e | ow nol ecul ar wei ght aliphatic

ami no- al carbtepolymens bbtained fronsthieselrsopemgrit i ¢ ani no- al cohol s whose
number of carbon is equal or inferior to 4 having an am ng group or an

i mino group arkb dehyrexspecifip; emmarcializedetantent mada by @Ugﬁnh oray
nonoet hanol am ne, di ethanol am ne, a 20 -am no-isopropanol, 2-am ut hanol
and so onindastiies Gey Lid.af'Apicalimade by KANEGAR lé@"ﬁ(ﬁlé%MiC%l i:dﬂnlpﬁ-u'ch as

tra nethyl anmoni um hydroxide (tetra t hyl ' hyd i, d t et
@ Lo inienh mede o (BB ndustting| LTRmA 9 ciy i Bedalethantst 19 °sueh
tetra al kyl anmoni um hydr oxi de aqueou, [ uti,, ' ' 5 al kal i
aqued®s s%@"ﬂ?iﬁm?vl gﬁoc F}P@r)c(flP'ﬁ'%%‘i’i 8'&%'39?%5&!13' nssl%?r%ﬁé)gﬂg&é@yag'ﬂpg}ge?t;

these non thermoplastic polyimide resin fims and a cooper foil with a
thermoplastic polyimide resin base adhesive, "Neoflex Series I" made by
MITSUI CHEMICAL, INC. , "Upisel" made by UBE Industries, LTD. and so on
can be cited.

15 Moreover, the etching liquid according to the present invention can be
obtained by mixing water-soluble low molecular weight aliphatic amino-alcohols,
namely, water-soluble aliphatic amino-alcohols whose number of carbon is

. equal or inferior to 4 having an amino group or an imino group and a hydroxyl
group in a molecular thereof, such as monoethanolamine, diethanolamine, «

20 -amino-isopropanol, 2-aminobuthanol and so on, and a tetra alkyl ammonium
hydréxide aqueous solution such as tetra methyl ammonium hydroxide (tetra
methyl ammonium hydroxide), tetra ethyl ammonium hydroxide (tetra ethyl
ammonium hydroxide) and so on.

Such tetra alkyl ammonium hydroxide aqueous solution is an organic

25 alkali aqueous solution, and the organic alkali aqueous solution has a property
to hydrolyze the polyimide resins. On the other hand, water-soluble aliphatic

amino-alcohols has a property to accelerate penetration of organic alkali into



to. hydrolyze the polyimde resins. On the other hand, water-soluble
aliphatic amino-alcohols has a property to accel erate penetration of
organic alkali into 5 the polyimde resin and, at the sane tine, to elude
hydrol ysis products of the polyimde. It should be appreciated that

al i phati c am no-al cohols generally becone |ess water-soluble when the
nunber of carbon increases, reducing the 5 conpatibility with the tetra
anmoni um hydr oxi de aqueous sol ution, so those of |ow nunber of carbon is
pref erablige MRS 38GhAd) St the SsHIRE it Mo #lLGE dTyalrblysisprotiutts ¢f tiel v
wat er-sol ubl'e,” It penetrates easily into polyimde, it is highly soluble
I n polyiquﬂnﬂmgrolysis products, and noreover, it can be obtained easily
in ternms of industry. 10 For these reasons, it is preferable to conbine

monoet hanol aninshailébe bppfetiated tiat aphaticaminadaleshdis generallys beobmiei on or
tetra ethyl amoni um hydroxi de aqueous solution. Ordinarily, the ratio

bet ween aggs@nivateralohathle! wrenclthes nombeet bhincarbohninareasds; reducirmdthiehe
tetra nethyl ammoni um hydroxi de aqueous solution (concentration of tetra

net hyls angempatibility dwith thiketetfa Beinngniam hpdrokideldqueoys: sdlutiam| o tfosehef or der
of 3 : 1, and the content of tetra nethyl ammoni um hydroxide constituting
or gani ¢ dbwalnurnber eof esarbom ishepreferable. i s Mpneetbanolaminet ik cespedciallys
(included) to 15 wt % (included). Because, if the organic alkali content
is |ow, tpreferablyeasiinig highlyswatersolublerit pengtrates aasily kieipelyimids, iit ont ent
i s excessive, chemicals cost increases 20 and, noreover, the proportion of
moi st ur e highlynsolublgiiin pelyimisdes hydeglysis vprodugli ABd MAEeQYArndt Hakb when
ii%Jaqueous solution is used, altering the etching performance of
er mopl aehtaineseasilyiindermns phindus®.or non t her mopl astic pol yi mi de resin
and, consequently, an appropriate control becones difficult . eopardi zi ng
the dferati on Rardthese r@@éﬁﬁgvy!t 'QEPrP?er@ k?utqjCB@bé&ﬁ)Fé@?%ﬂ%ﬁ%P‘?'ﬂ@"? I‘fﬂ{h
quantity t%ftraorrn tnyl/lcar%}n%%lidmlﬁ]ﬂ{rg%ldgnatu:?ue%rﬁ% solution or tetra ethyl ammonium
hydroxide aqueous solution. Ordinarily, the ratio between an amino alcohol
such as monoethanolamine or the like and the tetra methyl ammonium
hydroxide aqueous solution (concentration of tetra methyl ammonium hydroxide
15 being 25 weight %) is preferable of the order of 3': 1, and the content of tetra
methyl ammonium hydroxide constituting organic alkali ingredient in the liquid is
preferably between 4 wt % (included) to 15 wt % (included).
. Because, if the organic alkali content is low, the processing takes more
time, and if the organic alkali content is excessive, chemicals cost increases
20 and, moreover, the proportion of moisture in the liquid increases relatively
against the amino alcohol when 25% aqueous solution is used, altering the
etching performance of thermoplastic polyimide resin film or non thermoplastic
polyimide resin and, consequently, an appropriate control becomes difficuit,
jeopardizing the operation and the economy.
25 It should be appreciated that the quantity of organic alkali ingredients and
the quantity of amino alcohol such as monoethanolamine or the like can be

controlled by the potential difference titration method through the titration with



the quantity of am no al cohol such as nonoet hanol amine or the like can be
“*controlled by the potential difference titration nethod through the
titration with 6 hydrochloric acid of a predeterm ned concentration.

Besi des, as for etching processing conditions, the liquid tenperature is
preferably in a range of 60 OC to 80 OC, and the processing tine is
preferably in a range of 1 mnute to 60 m nutes. Because, when the
tenperature is low, the 5 reaction takes tinme, and on the contrary, if it

s too higho&iRshidacldr pidtrflerniied EoRtastratiorol vi m de resin are danmaged,
or, noisture evaporation or odor enancipation fromorganic al kali

i ngredi ents | B4R ad RITLGtENING bmcbbeinﬁd@ir&i’lﬁimsattheﬂiqmﬂd temperaure is
envi ronnment. Consequently, the etching liquid according to the present

i nvent i onprakdravfy in Eorange’dfredy €C B0 YC pand tse palaessingdimeiopreferably indhesi ve
residue (thernoplastic polyimde resin residue) on the hole peripheral

val | or thear@s af 1iniihate 60 mipetest aBatause,caben diie teroperajuneris dewsthey of ,
for exanple, a netal plated polyinmde resin filmsubstrate made by binding
a non g hergzmetibasthkes piohe,landeon tiesicontraryy ifiritl is toethighf tgsindytker than
t her mopl astic polyi m de resin base adhesive, by 15 a conventional nethod
usi ng nontheymibplaistic pokgmidersegianare dataigedp asecmeisturengvaporgling, orapdor
nmoreover, the etched surface can be snoothed. It is supposed that these
ef f ects cemaheipationi fret) beganic e alkalic irgrediands iNciease, adesilinggin othene
present invention can etch slowy the non thernoplastic polyimnmde resin
and, on tdetedorationsofoeorkingremxitanniert. t her nopl asti ¢ pol yi m de 20 resin
| atively rapidly, conpared to such conventiona etchiqg I”ﬂuid i n_ ot her
ds, becauseConsenuendycihe sichingdiguid,agsarding o the AteseMtIpverfionAIaWa i ¢
polyimde resin priority over the etching.of non thernoplagtic | vii M de
resi M0 antp remeYe BRALY 9; g 6'"9&5@9%”[9%8?'88 @cﬁ‘ﬁsﬁlﬁc'@s@eﬂ@%ﬁmﬁ@ﬂg s
substant| E)‘(lallyﬁnidceol[]esstir(la1 r:'teé;idlzflje)) |\cl)OnW‘thee )%%qglp?esrip?\ré%ll w%ﬁ gle 15é 'rﬂg& interface,
generated in case of etching processing of, for example, a metal plated
polyimide resin film substrate made by binding a non thermoplastic polyimide
resin film and a metal foil by a thermoplastic polyimide resin base adhesive, by
15 a conventional method using non hydrazine base inorganic alkali base etching
liquid, and moreover, the etched surface can be smoothed.
It is supposed that these effects can be obtained, because, the etching
. liquid according to the present invention can etch slowly the non thermoplastic
polyimide resin and, on the other side, can etch the thermoplastic polyimide
20 resin relatively rapidly, compared to such conventional etching liquid, in other
words, because it can etch in a way to give the etching of thermoplastic
polyimide resin priority over the etching of non thermoplastic polyimide resin
and, furthermore, to keep the progress balance of both etchings substantially
constant.
25 Now, examples shall be described.
[Example 1]

The "Upilex-S" side of a polyimide resin film substrate (size 5cm x 5 cm,



[ Exanple 1] The "Upilex-S" side of a polyimde resin filmsubstrate (size
*5cmXx 5 cm 7 thickness 65 My) obtained by heat pressing a "Upil ex-S"
(thickness 50 pm) rmade by UBE Industries LTD., on a "Upilex-VT" (thickness
15 pnm) nmade by the sane conpany was coated with a cover film of

pol ypropyl ene. Then, the sane was soaked in an etching |liquid conposed of
300 weight 5 parts of nonoet hanol am ne and 100 wei ght parts of 25%tetra
met hyl  anmoni um hydr oxi de aqueous sol ution and heated to 80 OC, and the

L hi cknes shickApsgesPinf)f obtathedt by ictitepisingeasWpiidx- S (thlvknbds (89 ym)
appreci ated that the etching Iiquid was conmposed of 73.7 10 wt % of

monoet han@hagibyauBENHdAstés WTT.0bn e tUsexey 1Y (thigkness 45 mdmadedsy. thel0
Tabl e 1 shows the neasurenent results of the substrate thickness. The

subst r at esdrhé ebRfpfENYWIEs 8aedwith Rtogentilen ofipblgprdpyteted.: 1 D-C 12) made by
M TSUTOYO Cor porati on. Table 1 0 15 Processing tine0358101214161820

Subst r at e6665§Hz, Y bameENas sbhked irean dichihg tigaidesompoSad o STV WEIGS | n
Table 1, the processing tine is expressed in (mnute) and the thickness in

(um a&nd parsteinadsohesthanblahene - MY 200 Weight ‘pepisl of 25% tetrapaethylel y. As
the tine el apses, the thickness of polylmde resin filmsubstrate 20
reduces, amtronigmenyceoXide rgreodssolutionlimd beatedTo &@re, anddhe shickeessi al | y
on " Upilex -S" surface until 18 m nutes, but interference fringes

di sappeantiadioneof the Gubsmatecwas measurgd.l ex -S" surface was exposed
conpletely, by which a

It should be appreciated that the etching liquid was composed of 73.7

. wt% of monoethanolamine, and 6.07 wt% of tetra methyl ammonium hydroxide.
10 Table 1 shows the measurement results of the substrate thickness. The
substrate thickness was measured by a micrometer (model: 1D-C112) made by

MITSUTOYQ Corporation.

Table 1

Processing time o 3| 5| 8|10| 12| 14| 16| 18| 20

Substrate

: 57| 56| 54| 50
thickness 66| 65| 65| 63| 60| 58
Substrate VT |{VT|VT|VT|VT|VT|VT|VT| VI S

In Table 1, the processing time is expressed in (minute) and the

thickness in (um) and VT stands for “Upilex -VT" and S for "Upilex -S"
respectively.

As the time elapses, the thickness of polyimide resin film substrate

20 reduces, interference fringes due to "Upilex -VT" were observed partially on *

Upilex -S" surface until 18 minutes, but interference fringes disappeared after

20 minutes, and "Upilex -S" surface was exposed completely, by which a

complete etching of "Upilex -VT" was confirmed. "Upilex -VT" average etching



conpl ete etching of "Upilex -VT" was confirnmed. "Upilex -VI" average
‘etching 8 rate was 0.8 pmminute. [Exanple 2] A netal plated polyinde
resin filmsubstrate (size 5 cmx 5 cm thickness 37 pn) was manufactured
by plating a stainless steel foil of 20 Pmin thickness 5 to one face of
"Neofl ex Series Il" nmade by MTSU CHEM CAL, INC. (TPI:2 pnf "Apical" of
Pl:12.5 Nmi TPI:2 Nm. It should be appreciated that the TPl stands for a
t hernopl astic polyimde resin and Pl non thernoplastic polyimde resin
respecti ate/wadiods uNgaiihGre. Series 11" forms a TPl base adhesive |ayer
havi ng the aforenentioned thickness on both faces of "Apical". 10 Then,
simlarl VEX& o2fxanple 1, the same was soaked in an etching Iliquid
conposed of 300 wei ght parts of nobnoet hanol am ne and 100 wei ght parts of
25% t et ra net iy metairplaiedrpdlyistios iresindifmesubstrate (sizens camot Shemr; thicknessso C,
and the thickness variation of the substrate was neasured. The etching
liqui d wegy gan)vese thaviufactufedibypidtingoa steililess Istes! fieil 0h2d i 8 thickoes's tetra
15 met hyl anmoni um hydroxi de. Table 2 shows the neasurenent results of the
subst Bat etot e Kaes of "NeoflexBernies d" trhadébys MITEYE | RAEMIEALLYNChe(THI:Sr onet er
(rmodel : 1 D-C112) nmade by M TSUTOYO Cor poration. Table 2 Processin
t i me01234FHrapical'Sob Rire 5 rsAR 20092 2sitd de @ppregiated that the TP
Substrat eTPlI TPI TPI TPI PI PI PI TPI TPI TPI SUS 20 In _Table 2, the processing tine
i s expr esstadds fior aithetrapplastic polyimide tasie aadi Rl payp theemamrastic patyimids,
"thernopl astic polyinmde resin" and Pl "non ther l.asti c pol.yi rp de resin"
respect i vigsin respegtivelyutans pNeeflexiSesies “mf@'m%laeﬂ-gi l?aﬁenﬁggeﬂﬁﬁ fyer
‘I yimde filmwere observed partiall

having the aforementioned thickness gn 8gtht g%es of "Apical”.

10 Then, similarly to the Example 1, the same was soaked in an etching
liquid composed of 300 weight parts of monoethanolamine and 100 weight parts
of 25% tetra methyl ammonium hydroxide aqueous solution and heated to
80 °C, and the thickness variation of the substrate was measured. The etching
liquid was composed of 74.3 wit% of monoethanolamine, and 5.68 wt% of tetra

15  methyl ammonium hydroxide. Table 2 shows the measurement results of the

substrate thickness. The substrate thickness was measured by the micrometer

(model:1D-C112) made by MITSUTOYO Corporation.

. Table 2

Processing time 0 1 2| 3, 4| 5| 6| 7| 8| 9| 10

Substrate a7| 36| 35| 32| 30| 29| 24| 22| 21| 20| 20

thickness

Substrate TPI|TPI{TPI|TPI| PI| PI| PI|TPI| TPl | TPl | SUS
20 In Table 2, the processing time is expressed in (minute) and the

thickness in (um) and TPI stands for "thermoplastic polyimide resin" and Pl "non
thermoplastic polyimide resin" respectively. In 8 minutes processing,

interference fringes due to polyimide film were observed partially on the



9 stainless steel surface, but interference fringes were not observed at
'all in 9 mnminutes and 10 ninutes processing, leaving a netallic luster. The
etching rate of the TPI was 1 pnmimnute and the etching rate of the Pl was
2.6 Pmimnute. The etching rate of the latter (Pl) corresponding to 1/10 of
a 5 comercialized alkali base etching liquid (25 pm m nute), show ng,
consequently, that the etching is executed slowy and wth a better bal ance
conpared to conventional alkali base etching liquids. [Exanple 3] A both

faces C0F§t§i|fnlé¥saé1]%€| BAHYEE) 6t ][rﬂérifé\'e]bbérfriﬁgé§tv¢ié¥benma§bsér0e69a1télﬁm ored by

plating a electrolysis copper foil of 9 Nmin thickness through a vacuum

press to mliRie£and 0 nfinResgstotassingf lealihigse imé¥allic Quster IBndVastcHing Irate
-VT": 25 er] s+zen5 cmx 5 c%} whi chg)i s a gne face copper plat mol yi m de

resin fil@sntaebrRInvgas IRgenikvte i thletehingaaté 6Pthe Pl wae @.6 Libmimpteeci at ed
that in the both faces copper plated polyimde 15 resin film substrate,

the relief of TtHee é&tchitigr daysi 6f cibepdattéroi (Ply ocwresporiding tdvak/18 ginja was

adhered closely in anchor formto the polyimde resin filmsubstrate,
conseguengdriimerciblizEd adtiasii obase r estchihg ( pieplid st(28nguim/minute)y  kaliaovihgwas
obtained. Then, a dry filmMN T-225 was | am nated on both faces of such both
faces 20conmegeently,athat thel etchindeisr exécutéd | stowlyband awith a ibetter dalangeysi s
copper foil side was exposed to the light using a photo mask for form ng a
W ring patdraparedf toldobventi@oalZkalpbasshe®hingiqids.t he ot her side was totally
exposed to the light, and then devel oped, to forman etching nmask on the
el ectrol ylExample®¢r foil side. Next, etching processing was performed using
6 anmoni a base cg{)per 25 etching liquid and therea{_ter, t he dr)cvfi | m was
e

led off toAobethh tasgserconper nB‘at%gt pelvimisie 1mesisin M ¢ SWosHale h Washa 30
D o oS a3 b SRl W of ST GRS L 7 1
vacuum press to "Upilex -VT" exposed face of "Upisel-N" (Cu : 18 um/"Upilex
-VT":25 um, size 5 cm x 5 cm) which is a one face copper plated polyimide
resin film substrate made by UBE Industries LTD.
It should be appreciated that in the both faces copper plated polyimide
15 resin film substrate, the relief of the electrolysis copper foil rough surface (Max 4
um) was adhered closely in anchor form to the polyimide resin film substrate,
consequently, a high adhesion strength (peel strength of 1.6 kg/cm) was
. obtained.
Then, a dry film NIT-225 was laminated on both faces of such both faces
20 copper plated polyimide resin film substrate, the electrolysis copper foil side
was ‘exposed to the light using a photo mask for forming a wiring pattern of L/S
= 30/30, pitch 60 um and the other side was totally exposed to the light, and
then developed, to form an etching mask on the electrolysis copper foil side.
Next, etching processing was performed using an ammonia base copper
25 etching liquid and, thereafter, the dry film was peeled off to form a copper wiring

pattern of 15 um in top width, and 30 um in bottom width. In this case, some

copper residue was observed on the thermoplastic polyimide resin layer in the

10



10 space section. Then, the same was processed for 10 mnutes in an etching
"liquid conposed of 300 volune parts of nonoethanol ani ne and 100 vol une
parts of 25%tetra nethyl ammoni um hydroxi de aqueous sol uti on and heat ed
to 70 OC, 5 and the hernoplastic polyimde resin in the space section
("Upilex -VT" ) was renoved by etching of about 3 pmin thickness. Next, a
short tinme thin filmetching was perfornmed with an ammoni a base copper
etching liquid, and copper foil residue remaining in the space section was
renmoved baieRfloRY etching of thernoplastic polyimde resin and copper

10 thin frimetching. [Exanple 4] A both faces netal plated polyimde resin

fil msubstrat g, IheMsdme Was Processéd s TBNiimeésirindahyetehing tiguid copper
foil of 18 prn in thickness to one face of "Neoflex Series 11" made by

M TSUl  CHigvhgeéded bNSDO (VORImE paims' dfpmoabéthaholdmiRe:aritl $0olPhe Darisndf and a
stainless steel foil of 20 jimin thickness to the other face. It should

be appr ecassadtrahabthyhambbniatrahyidrokide aqudrrsnsqguten andheateditdd0 f@si n and
Pl non thernoplastic polyimde resin respectively, and "Neoflex Series 11"

f orns 52 Tatd Hes heatbplastie polimidensasingn tthe sphoe sestion dfidpilehi¥khpsason 20
both faces of "Apical". Then, a dry filmwas |am nated on the copper foil
si de of treendwedby etohing okatedutid mireid thiskpess.de resin fil msubstrate,
exposed to the |light, developed to forma trench hole pattern of 100 pmin
width. After tNextcashodrtimedthinfiimi etchingwvas perferraed with &y amaonidkasea base
copper etching liquid, the dry filmwas 25 peeled off for manufacturing a
copper f otoppeisatchingxliquidt and meppebdelk spsiduedemadning rifdher $RacesSeelian: es
ing a comrercialized etching |iquid TPE-3000 mafje %y ToraX cli:_ngi neering
“_ Lt d. was removed completed by étching of thermoplastic polyimide resin and copper
10 thin film etching.
[Example 4]
A both faces metal plated polyimide resin film substrate of 5 cm x 5 cm in
size was manufactured by plating a copper foil of 18 um in thickness to one face
of "Neoflex Series 11" made by MITSUI CHEMICAL, INC. (TPI:2 um/"Apical" of
15 PL12.5 um/TPI:2 um) and a stainless steel foil of 20 um in thickness to the
other face.
It should be appreciated that the TPI stands for a thermoplastic polyimide
’ resin and Pl non thermoplastic polyimide resin respectively, and "Neoflex Series
II" forms a TPI base adhesive layer having the aforementioned thickness on
20 both faces of "Apical”.
Then, a dry film was laminated on the copper foil side of the both faces
metal plated polyimide resin film substrate, exposed to the light, developed to
form a trench hole pattern of 100 um in width. After trenches of 100 um in
width were opened by the ammonia base copper etching liquid, the dry film was
25 peeled off for manufacturing a copper foil mask.
Next, etching processing was performed for 25 minutes using a

commercialized etching liquid TPE-3000 made by Toray Engineering Co., Ltd.

11



11 heated to 80 OC. An enlarged view of the obtained hole is shown in Fig.
"1, which is an SEM (Scanning El ectron M croscope) picture, and overhangi ng
resi due of thernoplastic polyimde was observed in the copper mask section
and the stainless steel interface, respectively. 5 Then, the sanme was
processed for 3 mnutes in an etching liquid conposed of 300 volunme parts
of nonoet hanol am ne and 100 vol une parts of 25%tetra nethyl amonium
hydr oxi de aqueous solution and heated to 70 'C. An enlarged view of the

obt ai ned HdR88 Mo SRF EON AnSefRAYEY vitwiof -thd, obtbinell heleds shiv i Figirs, and
resi due of thernoplastic polyimde resin remaining on the hole 10

peri pher ajhigh! is aﬁSSEWSQémhngremwed,Mmdsw;m)tpiema, andeoyerhapgimgal wal |
is now snooth. [Exanple 5] A dry filmwas |am nated on both copper foil
faces of rshiiehof enmoptatier polpiritiedwaslopiservie imedien coppen skt seation(5 cm x
5 cmin size) obtained by plating a 15 copper foil of 18 pmin thickness
to both fametheodtairlesy stesl Beerface, téSpentivelyby M TSU CHEM CAL, INC. (TPI:2
lim "Apical" of Pl:12.52 pnfrPl:2 Jim, exposed to the |light and devel oped
to fomn a resiThemsthehmaime was qurpeessed ifoy 3 painutes) ianan aetebingediquigyi ce
hol e formati on openi ng, and then the copper wring attern and a copper
openi ng veompbsedreti300 valuhepartshef moppethanelaminet &and 200 Makine Pastsse
etching liquid. It should be appreciated that the TPl stands for_a
t her nopl a25%ctetral pethyil@mmesium hydraxide)sgueoiss soltiantand heated P resin
respectively, and "Neoflex Series 11" forns a TPl base ,adhes'h,vﬁ | ayer
havi gg t han gndargediewad dhe Ibtained dresigh seetian s sbewsrin Fig; g whichis dfen
e dray filmwas renpved once, and the dry filmwas |am nated, agajn on
O | 7 SEphpicing, aad sesides apieTmee P S B soanadRle’ For

t he pol yi m de [ h i ri ' .
I010 ! per?pherrg \Ilvgllc\)f\?ast cgmvﬁ'\ertclalglq'e acgvte%f rr!ma'tfj'lng'trench hole peripheral wall is

now smooth.

[Example 5]

A dry film was laminated on both copper foil faces of a both faces copper

plated polyimide resin film substrate (5 cm x 5 cm in size) obtained by plating a

15  copper foil of 18 um in thickness to both faces of "Neoflex Series II" made by
MITSUI CHEMICAL, INC. (TPL:2 um/'Apical' of Pl:12.52 um/TPi:2 um),

exposed to the light and developed to form a resin mask having a copper wiring

' pattern and a copper device hole formation opening, and then the copper wiring
pattern and a copper opening were formed by etching the copper foil with

20 ammonia base etching liquid.

It should be appreciated that the TP stands for a thermoplastic polyimide
resin and Pl non thermoplastic polyimide resin respectively, and "Neoflex Series
II" forms a TPl base adhesive layer having the aforementioned thickness on
both faces of "Apical".
25 Then, the dray fiim was removed once, and the dry film was laminated
again on the wiring pattern face, to make the same an etching protection mask

for the polyimide resin on the wiring pattern side.

12



12 Next, etching processing was performed for 3 mnutes using the
“conmercialized etching |iquid TPE-3000 made by Toray Engineering Co., Ltd.
heated to 80 OC. An enl arged view of the obtained open hole (device hole)
conprising 5 flying leads is shown in Fig. 3, which is an SEM picture, and
residue of thernoplastic polyimde (residue of TPl base adhesion | ayer)
was observed on the copper wiring section and the opening section
interface, respectively. Then, the sanme was processed for 4 mnutes in an
etching |iqui dyeONPRARE Yrodd¥sing! WaS pafbmed frngseiminlisanisigg ahd 100
vol une parts of 10 25%tetra methyl anmoni um hydroxi de aqueous sol ution

and heat egrhferélaiFed éiehfiy RdguiadrPES000f matie WpTordyoEaginderingCopolLe.

section is shown in Fig. 4, which is an SEM picture, and residue of
t her nopl gsd4ted B®BY 1@.de resin remaining on the wring | ower section was
conpletely renoved. [Exanple 6] 15 Results of a processing under the sane
condi tions as AheeriRiged ¢iew oftieepbtdinedtdpert dwje(device hnle)t bemetisingng
l'iquid conposed of 300 volume parts of nonoethanol am ne and 100 vol urme
partssof fRig tleads: isestiown dnmbig. WBn whiclr iiate SkMepicturepland oesidue afhown in
Table 3. A trench without thernoplastic polyimde resin residue was
obt ai ned thermoplastic poiyimide (residuexf TRIobaseadbesion dayery was ehssgived oni qui d
is set at either 60 OC or 80 OC. Table 3 Etching TenperatureTi meState of
trench 6CtheCoppenwinngsextion andthe opering sestion intarface.respeetivielsi due 80
0OC2.0 mnutesditto 13 [ Exanple 7] ] ) . L.
Then, the same was processed for 4 minutes in an etching liquid
. composed of 300 volume parts of monoethanolamine and 100 volume parts of
10 25% tetra methyl ammonium hydroxide aqueous solution and heated to 70 °C.
An enlarged view of the open hole (device hole) section is shown in Fig.
4, which is an SEM picture, and residue of thermoplastic polyimide resin
remaining on the wiring lower section was completely removed.

[Example 6]

15 Results of a processing under the same conditions as the Example 4
except for the temperature of the etching liquid composed of 300 volume parts
of monoethanolamine and 100 volume parts of 25% tetra methyl ammonium

. hydroxide aqueous solution are shown in Table 3. A trench without
thermoplastic polyimide resin residue was obtained under a condition in which

20 the temperature of etching liquid is set at either 60 °C or 80 “C.

Table 3
Etching Temperature | Time State of trench
60 °C 7.5 minutes Good, smooth peripheral wall without
residue
80 °C 2.0 minutes ditto

13



As the results of a processing under the same conditions as the Exanple 4
"except for the tenperature of the etching |iquid conposed of 300 wei ght
parts of nonoet hanol am ne and 100 wei ght parts of 25%tetra nethyl
ammoni um 5 hydroxi de, a trench of snooth peripheral wall wthout

t hermopl astic polyimde resin residue was obtained. Now, comparison
exanpl es shall be explained. [Conparison Exanple 1] It was processed under
the sane conditions as the Exanple 1 except for 10 the use of the TPE-3000
which is %%ﬁﬁﬁﬁ??fia|ized i norgani c al kali base etching Iiquid as etching
l'iquid. [Conparison Exanple 2] It was processed under the sanme conditions

as the Exanpl ezgitexeeilts bba probéssiag uatiet the Jathe JoPditiomscds the Example
comerci alized inorganic alkali base 15 etching liquid as etching |iquid.

Bot h i n GpeResptsiontiemmpearatureasfdhé etting liqeitiaddormposed ef 368 weightepartshan
that of Exanples 1 and 2, the etching rate difference between non

t her nopl agft ironeethdnvighainecand 00 wdightpaltaafi 25%ptetse metbylr asinmoniam | ar ge
and, furthernore, in the Conparison Exanple 1 related to o
" Upi | &x- \fiydrokidie| extréich wofisrmagthaeeriphepall waliivdthout hermeplastie) polyinle
unevenly, the gloss of polyimde face was lost in 3 mnutes processing, and
as shownresin fésidueswahkiobtainedan SEM pi cture, the pol yinide resin surface
became rough in 10 m nutes process”gg. In Fig. 5 the left upper section
shows the surMewecemparisan examplesshallegsexplainede ri ght upper section the
surface after 10 ninutes processing, the right |ower section the surface
after 18 [GamapadsoreExamplestl ng, and the left bottom section the surface
ter 21 mnutes processing. . Mreover, as.the etchi of naon _t her | astic
| yi i de resi lhwasaee%secﬁvn@wethgaﬁ?én% Fﬁ@?"*_?ﬂ%_asdﬁﬁ%mgths&mtﬁﬁp
f ,UFImlfq)i, X{{rweglggngggf@é gﬁgﬁﬁqﬁﬁ“{;&@]ﬁ‘ S % c%%wr%?ctiélpz%lcjil ?nrberg'ani@eafﬁlafi Sofde the
etching liquid as etching liquid.
[Comparison Example 2]
It was processed under the same conditions as the Example 2 except for
the use of the TPE-3000 which is a commercialized inorganic alkali base
15  etching liquid as etching liquid. Both in Comparison Examples 1 and 2, their
etching rate was faster than that of Examples 1 and 2, the etching rate
difference between non thermoplastic polyimide resin and thermoplastic
. polyimide resin was large and, furthermore, in the Comparison Example 1
related to "Upilex-VT"/"Upilex-S", thermoplastic polyimide resin is removed
20 unevenly, the gloss of polyimide face was lost in 3 minutes processing, and as
shown in Fig. 5 which is an SEM picture, the polyimide resin surface became
rough in 10 minutes processing. In Fig. 5, the left upper section shows the
surface after 1 minute processing, the right upper section the surface after 10
minutes processing, the right lower section the surface after 18 minutes
25 processing, and the left bottom section the surface after 21 minutes processing.
Moreover, as the etching of non thermoplastic polyimide resin proceeds

at the same time, the boundary between the "Upilex-VT" and "Upilex-S" could

14



Conparison Exanple 1 is shown in [Table 4] and at the same tinme, results of
“the filmthickness nmeasurenent in the Conparison Exanple 2 is shown in

[ Table 5]. 5 Table 4 0 Processing tinme023581012141618

Substrat e66676666646359585439 t hi ckness Substrat eVIVIVIVIVIVIVTVTVTS Tabl e
5 Processing tinme00.511. 5234 Substrat e37352222232120 t hi ckness

SubstrateTPI TPIPIPITPI TPI SUS 10 In Table 4, the processing tine is
expressed in (mnute) and the thickness in (pm) and VT stands for "Upil ex
VT and rotf 86 dldBhipishell. ReSURG! oF ahis. filh Migknessnmeasuliahent Tn thee
processing time Is expressed in (mnute) and the thickness in (um and TPI
stands f qoomparisemR B@mple Polsyéhawre in TEable 4jrahdPht tra same tifey remiltssafi ¢
polyim de resin respectively. 15 [ Conparison Exanple 3] It was processed
under t hehgafiitn ekiBRhéds NeasurémentimrtheeCémpetisph Example Roisgshowncini ng
time by the TPE-3000 in place of the etching by the etching liquid
conposed [@abROS). vol une parts of nonoet hanol am ne and 100 volune parts of
25% tetra nmethyl anmoni um hydroxi de, and as shown in Fig. 6 which is 20 an
SEM pisct ure, such a trench peripheral wall where only "Apical"™ (non 15

t her nopl astic polyimde resin) sandw ched by thernopl astic polyimde resin
was Table 4

Processing time o| 2| 3| 5| 8| 10| 12| 14| 16| 18

Substrate 66| 67| 66| 66| 64| 63| 59| 58| 54| 39
. thickness
Substrate VT|IVTI|IVT|{VT|VT|VT|VT|VT|VT| S

Table 5
Processing time 0| 05 1| 1.5 2 3 4
Substrate 37| 35| 22| 22| 23| 21| =20
thickness
Substrate TPI| TPI Pl PI| TPI| TPI| SUS
10 In Table 4, the processing time is expressed in (minute) and the
. thickness in (um) and VT stands for "Upilex -VT" and S for "Uplix -S"

respectively. In addition, in Table 5, the processing time is expressed in
(minute) and the thickness in (um) and TPI stands for thermoplastic polyimide
resin‘ and PI for non thermoplastic polyimide resin respectively.
15 [Comparison Example 3]

It was processed under the same conditions as the Example 4 except for
a longer etching time by the TPE-3000 in place of the etching by the etching
liquid composed of 300 volume parts of monoethanolamine and 100 volume
parts of 25% tetra methyl ammonium hydroxide, and as shown in Fig. 6 which is

20 an SEM picture, such a trench peripheral wall where only "Apical" (non

15



etched was obtained, due to difference in the resin etching rates
*(thérnmoplastic polyimde resin is harder to be etched than non

t hernopl astic polyimde resin). [Conparison Exanple 4] 5 The polyim de
resin filmsubstrate presenting thernoplastic polyimde resin residue
around the trench wall section etched by the TPE-3000 in the Exanple 4 was
processed for 5 mnutes wwth the etching liquid of 70 C conposed of 300
vol une parts of isopropyl al cohol, 100 volune parts of 25% tetra nethyl

anmoni um gehailadc BERAKR @%Irﬁ@aﬁawm%&t%/eggrrgg?mﬂmlwmd@rm Was

according to t d described in the ion of US Patent No.
4426253, @pAed e \GWRirad, due- to diférienBeiin tive rédiiatinhg ratest qngerrrmvlaatcl c

polyimi de resin residue around the trench wall section cou not be

removed. pdiiRiEE Redh i€ REkEFABIDE! Stthéd tiamnhon Hesiniuplasticabslyienidacesingi ng to

the present”invention, an 15 etching liquid appropriate for etching

t her nopl alﬁd[ﬁpmo\ﬁ Bxalaplecs) ns. I n short, when an etching liquid conposed
of an aliphatic am no- aPcohoI whose nunber of carbon is equal or inferior

to 4 Wavi ng armhripatyimideipesin filnmi substrate presehtingh stuermoglastico pplyimidehe
mol ecul ar, and a tetra al kyl anmoni um hydroxi de aqueous_sol uti on,
accor di ngresin résidpe evound ithe énencim wailssegtion, eichedsby the dFES000"inothet ch i n
a way to give priority to the etching of therm)RI astic polyimde resin
over the Exampley 4owasoprodessedpfarsbi mindeyiwithictheeetohingdiquid @f t Her'fore, to
keep the progress bal ance of both etchings substantially constant” that
has been composed of B0 valumenparts of isapsopyllcokpli 480 valumeparis,gf 25%
rticularly, the general use of netal plated polyimde fiwsubst raj e
& ng 25tetige meshylaammoniamy hydrexidec 3Aueons; SORHIRBsARE S0, NOWENS, Pais: @
furthernore. 16 CLAIMS 1. An etching. liquid for thernop ic . polyimde
resi 0 cowptefeacearding ta F%Hﬁt@%rﬁeﬁgr'%‘g%g’!e %&BPW@%P at tb'ﬁﬂ' i s not
more than4ﬁ'26h§5v§,ngn8 naes shown in Fig. 7 which is an SEM picture, thermoplastic
polyimide resin residue around the trench wall section could not be removed.
INDUSTRIAL APPLICABILITY
As mentioned hereinabove, according to the present invention, an
15  etching liquid appropriate for etching thermoplastic polyimide resins.
In short, when an etching liquid composed of an aliphatic amino-alcohol
whose number of carbon is equal or inferior to 4 having an amino group or
. imino group and a hydroxyl group in the molecular, and a tetra alkyl ammonium
hydroxide aqueous solution, according to the present invention, is used, it is
20 possible "to etch in a way to give priority to the etching of thermoplastic
polyimide resin over the etching of non thermoplastic polyimide resin and,
furthermore, to keep the progress balance of both etchings substantially
constant" that has been difficult for conventional etching liquids, and whereby,
particularly, the general use of metal plated polyimide film substrate using

25 thermoplastic polyimide resin base adhesive can be promoted furthermore.
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~of,'an ami no group and an imno group as well as a hydroxyl group in a 5
‘nmol ecul ar thereof and an aqueous solution of tetra al kyl anmoni um
hydroxi de. 2. The etching liquid for thernoplastic polyimde resin of claim
1, <characterized by that said aliphatic am no alcohol is nmonoethanol am ne
while said aqueous solution of tetra al kyl amoni um hydroxide is one of an
aqueous solution of tetra nethyl ammonium hydroxide and an aqueous
solution of tetra 10 ethyl ammoni um hydroxide. 3. The etching liquid for
thernopl astic polyinide resin of clg@gumiMs characterized by that said
al i phati c am no al cohol is nonoethanol am ne while said aqueous sol ution of

tetra al kyl anfrom Withing'IRitidldol thetmopiastieusolyimhidei @sin, domposed obamy|
anmoni um hydr oxi de, and the content anmount of tetra nethyl 15 ammoni um
hydr oxi degfighafittdining aléahdiowkbse/number of carbon is not more than 4 having one
of an amino group and an imino group as well as a hydroxyl group in a
5 molecular thereof and an aqueous solution of tetra alkyl ammonium hydroxide.

2. The etching liquid for thermoplastic polyimide resin of claim 1,
characterized by that said aliphatic amino alcohol is monoethanolamine while
said aqueous solution of tetra alkyl ammonium hydroxide is one of an aqueous

. solution of tetra methyl ammonium hydroxide and an aqueous solution of tetra
10  ethyl ammonium hydroxide.

3. The etching liquid for thermoplastic polyimide resin of claim 1,
characterized by that said aliphatic amino alcohol is monoethanolamine while
said aqueous solution of tetra alkyl ammonium hydroxide is an aqueous solution

of tetra methyl ammonium hydroxide, and the content amount of tetra methyl

15 ammonium hydroxide is 4wt% to 15wt%.
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