;e3eJ$"6TJch% Processes for the production of conponents of electronic
apparatuses The invention relates to processes for the production of
conponents for electronic apparatuses, conprising a sheet-|ike substra

maceri ol o R asod RL&RY oS, and through. hol es, - e AT

t he net al forI Various nethods for the production of conponemntss for

el ectroni c apparatuses, such as, for exanple, circuit boards, have already
been descr i Brxtesses for the praductios.of companeRt-of ¢lectronicappatat@egsper Foi | )
process, a copper foil is coated with a partly cured and hence solid resin
(EP-A 0 935_407). In the case of partly crosslinked resins, the reactivity
isonly linf h%tﬂ'Vﬁ@"anéla%ItP@T%eﬁ%s focmergoduptrpn@f eBRRNentslar plestremie | i ty,

t hey thfer e}‘ ;%ré'taé!e% %trmrrﬁhb'd*bﬁéﬁilrli@%hﬁstrdt% PatSRITIIRES had nﬁd[gzntéﬂr@néifat ed
copper foi ructur yers alrea en ) en

SoP et ur | noerb Llipval-hoes. & e JpD R inteTirebies T E dnsa BAMERACR pl anes.

It is true §Het-likdrsufstraty matorai ahd dise ofetdl ks, part |y crosslinked resin under
pressure are sufficient for filling the spaces between the conductor tracks
of the structured inner layer during this conpression process. Mtallized
hol es and nVariaisoinethods dor the productioneof mmppnentst fog L diédtronienapparatusesad.
However, co d enti al

For ensur | notRe 1o keMBF o3l BPaRRthalerdieany Boepicecbadin e jierdtistl |
boards. The cl osing of holes before the conpression process is therefore

Ens% ed by ﬁeﬂﬁh\etRenqhegnhrmua@éme@ﬁbﬂgmncbrsefd%gnéltebepéveﬂ%eoatberr\tﬁth SO
urthernore, yariou sin ic e e con or tracks
are requirepat XSrCUIr‘F‘i)?PgI'?"E? r%QJtheB@ahﬂ?} §d2r% 4@% qpntﬂ?h“easﬂ(ﬁgch?WXess t he
st ocki ng of crisé#linked Iresifea\then geattivifyeiseorily fimdted blyatyrersotrdhrstdme@wmg toithh a
limted sto A r is a
deci si ve coBRparis el ed wrEioRy RRRSAY ' Hitelithpie s EORBroatlindh =

f oi I's ( APL- thepeaateds sgppies fail witte theastrughyyei layars @rre@dy plesemGdoshsedeetind has
the same ad¥tﬁ1r5tLng'§5re§ﬁlgrndé §l?&\é§§i\t/é"9ﬁﬁi ﬁ’éof e RBRGuBRbCFESSplarldie It trlue

| ami nation proc has the advantage of a continuous process sequence
wher eas t hethtthedfloycrregerties gf thﬁlﬁéﬁ'b’ Gregsinkad sesin fdapress S 6@(}%‘4%‘3%& ch

process (APforEﬂrnnglthbeﬁaée%CtBaWemmeZUor&aléto‘iqué unWswu@wpmrn@wre to SBU
circuits] | vaﬂgt echni k 89 998) N neues

Ver f ahren z8Y"M% ﬁngﬁﬁjs'QBrP(rR}f"??Po aILZ(ﬁdt ﬁ&g? z?tnéerﬁrc oi:nfegv%rle [S’PO@&SS for
t he product bitwer oliand, cnatv isafficientiyuifilledho dHHavegdver, J coMpIeIthyveclosedI doles ABd Dur en.

_2_Inthe F’f?&rﬁﬁdle? Qr%cl{hgélﬁte)E(%s@nﬁ)al@(ﬁﬁeréﬁﬁh%ﬂ}%hﬁv%ﬁ%lhbghtg?é em'nfsho has been

l'iquefied a contrnuously
by rol |l apphigbugbiy cirepit tpg@rqisn &g q%y@rofgphﬁmre@wqmpr@%%proeemﬁct or

tracks. Thetrré@érery erﬁ&u’r‘éd @? Riiohs) meldoﬁerslnh &rdoééweme prokdss! @tewatl on
e

wi th copper f chem cal m tora
oDt Blithery ot NAREUR FESIT AyeEirIsSBes boMben e ot kedRe SBat i ot
the appl:i cardquired Tdreflexiblescirogit doartt ptddactidnolire thealRGF tpnecese mhe rstadkingnofof

spaces bet ct 0 ri

o et pl e, - elrdy Mghg iRt s oy U RedRE s Bl Mde8e il on ¢ ne
vi scosi t'y atteréfereceecessarntor this perpesengvhienis éx dacisive. ecehemiat dishdventageat ur e

| eads to | ower viscosity of the nelt and hence to better flow behaviour,
but also to _a greatly restricted processi fg time due to the increased
reactivity. ROp |@ﬁ’é‘3(99'9/ with fegin-cealed copper fpils WABKEL SreGagel is Suiseedak i al | y

solbvent f “aa pleugebbﬁhé mmprebe@,surﬁj ha%dmem??m?@bhr@e§ uh@Ursaa@atrﬁage{@ ’
supsequen enpve a ed . .W Stru ur C or rac
ayers (Prabs SBer BRF. RGER el neidp) NRCTBYP. FatAro oY Be FRACEORAPT 2

experi ence wbhtmubbephdcessosdqaehecwhereagytje ROF.prétsads almmtlam'eens%u&d page
324, par agr ggﬁ %Qsosegrg 8& tbgfaﬂg:b&%s% ?AEDGD P ﬁﬁ‘ac‘?\f r ﬂFééUcé)Jh%Hﬁrli track

| ayer, jec & Cure surtace®o a rou enr process
bef or e t h_e & elotplectutarioc3BU ciopyitel, -Galvanioterhpikditeld 998)N¢ .11, cnaeﬁt24@?)mj@r
adhesion isp Bfé u&ﬂ%%ge?WeﬁghreH dz% r&glllﬂ{g‘)\?&fﬁﬂ@?@vr?r@ﬁ fég@ﬁ [RMHovel

vari ations and can be controll I cat ed In Materials

for Sequent péﬂceﬁufq)rd”@pp'PSB@P”o@f MIWOWCQF'ES‘W@O@F%’WCV\S{W”F 8983 AGef eri no,

G Conzal espyfdie Board Authority March 2000 and in Appli catr on Technol ogr es
for Coating Liquid Mcrovia Dielectrics, Torsten Reckert,

Technicl [sic] Conference IPC Printed Circuit Expo 2000, Ilq m’@@ﬂ "m ,mm“my

reactive resins which have been dissolved in solvents but not

crosslinked under the processing conditions and which are appli et he

i nner |layer are described. The solvent-containing layer is dried and cured.

The cured Iayer nmust (as |n the case of the cured dry f| I n) be roughened in

. o o o Y Y 4



-3 adhesive may be optionally fully preacted epoxy resin, which can be’
applied as a solution, the solvent renoved prior to | am nation. However,
the use of a reactive two-conponent systens for producing the adhesive

| ayer is not nentioned. EP-A-0 275 686 ,describes a |ayer-by-layer structure
for the production of circuit boards, i'n which copper foils with epoxy

resins are |agL Raksh Wbk AEPURS! 4o £id) Kb U0 IFRRAHENON nbd BEKPiqubREd |

contacting of the con or'tracks is Carrie C)ﬂuen
that the pr atelevated tqmpqratn@ @7d isgeadtivede grplied C@@BTM#OUiSW Ryni aﬁﬂl‘ﬁﬁl@'ﬂl on

met hod. Theigusg iffer |Idy€|='bt@'uct§r%"0mﬁtco%?@|t HnaLaer ﬁlé'&sh‘?ﬁé t6pHieBlating @EROSI ti ons
in the formof reactive systens wQ corrgﬁnents gr oduci ng .an

i nsul ati ng Bﬁde%{ﬂﬁésqyoﬁﬂﬂsﬁ%?'?trfﬁ"I'%'V@Pt'?’btw CRPex &"I Qf % WatechsicRlict i on

of, for exagppe, Lmrtemh@elagy trrﬁbllaha lifited Q%ﬂ.tﬁumnéemetmé&bmngwm th@ the
short shel f-1|fe thereo

as .Nnow s I 0 und t hat such
conposi ti onDeafireglly Jesfjic fth‘f" haRPIGRON; gﬁ?ﬁJ %SH% J%sgﬁggf g?'& ug'édaéhﬁ appl y
to a substresreperstton adf spuﬂ:eshbaetweéweamdustomtlraclasaldnﬁ gou@lmammy raseoved soO

that a soli E?%ﬂﬁe qr a;%{- nc@Yerl-loltf\f%(/Q}B the mlﬁ‘gdc;f%awﬁycferpfeh&?{ é’gre%‘f’%séﬁtsdn ﬁgcur i ng

fl owabl e so Icati o equen
under pres sviseosity gadrheace mstharmooe@slag temperatureyr Elevatgd wmmfpiue& "agstilled

and in, addi {J RefXistdi®! of théghenpbﬁ@%héeytd Betlf TioR Béhavifr ! Bilalsd' RS gauent
proceSS|ng IS unnecessary. The dried K remains curable in spite of

heating, an@regtly eastricigd %rOF%ﬁﬁr}Qa‘t’%d'ﬂm@é e piceaasad eeagtytheat form a conposite

havi ng surpr|S|neg hi gh adhesive strengths of netal foil and substrate

mat eri al . T t es obt ai negd, neet t.he hi re renen set . '

Fur ¢ her ror el Moty DECaio0es sy URhestingas Saataly lienbted t6mieed, so
t hat overal I'esimmmumadn%trmgmtaﬂessmbsbaté Gilam shbseqpentiiedo bEheemovednisi on
relates to n ct

appar at uses%{'{r@%gg%ﬁ tl{jpﬁke[ey %gﬁ&%drt%t gg%ﬁwﬁﬂﬁg%& hghru% r%ﬁg#}hol es
and i ndent aMlqm\eaﬁﬁcmokP%sfPre@i@abuexp&a@ncqan\mtmt@empm@ | taghnolagiyl.at | east
one surfaceppfHdyas N%Hkaﬁéréapﬁugﬁéﬁe' 3%4# pﬁﬁgra%h”l?tlﬂdr bfoﬁﬂlth&'ﬂﬁrdoBSeﬁch sai d

| ayer, conpri si eet-like subSstrate material wth
e h e oM REarack, Bt s PECTRSaB D Sl 5 Pasrats IS Ao’ ror
foil to theraghéning peotdss b)afdﬁ@ﬂda élgctcrfchteMapeds;i;&Hprag ppocess.Bufficienst heat ,

h terized | d id | t - nd
heat - cur abi EoRED- DRp8elR, MrlEbes b HL bR Brosanng FRBAER AN i ng
agent and avariatiass anthearche atitmlled oplybydompédatedhmetrmdsul ati on is applied as

a layer to at | east one surface of the substrate -4 material, (f) the
applied layer is heated, the solvent is renoved and a solid and dry | ayer

forms, and IyMateiialecler SeauantiabBuild {5 (SBY ofpP|-Mierevia Qrganie |Sé‘§StF%¥9%r and
the subst rat;efémbee abonidiss, | T BoaRH AubrorieMirel Gidooaamd fih rAPpYicateAded to -

curi ng of -t REEmayaree o8kt OBERHERroY o ofriE Rettaeh PASooRERa ng

conponent s whiTebhrdcle[sic eZbriferentee dPC OPinted Gitoth Expo 2000,ebicquigy| thermallycui t

boards or Opéa%ﬁ\llee%srir%nmicﬁoﬁ%n%gf dissolved in solvents but not yet crosslinked
under the processing conditions and which are applied to the inner layer are
described. The solvent-containing layer is dried and cured. The cured layer must
(as in the case of the cured dry film) be roughened in order to achieve sufficient
copper adhesion. The wet chemical roughening and copper-plating processes are
complicated and difficult to control. The planarity achievable is insufficient and
necessitates expensive grinding processes before the roughening and copper-
plating process.

US-A-6,016,598 describes the use of flowable adhesives for bonding a core
substrate, provided on the surface with conductor tracks, to the plastics side of a
plastics substrate coated with copper foils, with filling of cavities between the
conductor tracks during the compression and curing of the adhesive layer. The



The expression sheet-like substrate material is understood as nmeaning a
structure sheet-like substance which acts as a substrate. This may be
flexible or rigid. Exanples of this are filmor inner |ayers. Structured
inner layers are ,often used. The strucjured inner |ayer may contain, for
exanpl e, an |nsulat|ng | ayer which is dpplied to the conductor track, it
al so bei ng C resin
einforced STR Fey i DG Tl Hrodtiod Bl 2o GREh Ton B dipfie Ba ™

el ectroni c sofiohdhe solventdamaued paer texamipption.riewevensrtbe uge eflegeaeive
transi st or s y&a5mBeneHt ENEIRS fdr Préfuchl tﬁé‘ﬁdﬁéé“\feﬂ&ﬁarqﬁ ndthferitiBh&d. | ayer. In
anot her particul ar enbodi nent, optical elenents,” such as, for exanple,
phot odi odes, photoelectric eIenents phototran5|stors or photoresistors) to

be arranged BmAer211316861eeecmbéaeaayér-ﬂyheyermwmdr@mrtheBﬂ@mﬁa’peﬂamtst of the
formul ation, are stor

erature and are e le for a
ol ati vel v PBRGs; MhRchtorpdr TR ARcrPO e B are amiried: Wb Py SbBFAEe. ¢ ne
application hbymgtcmndt@tdarhead(stdl“ he chnddctiog b theeadreiuatod trasksaisarnisd! outbydi at el y
thereafter n
printing, gtf'i’éegﬁ?’@ rtlh cur %&ﬁ%}ﬁ%%&%@ﬁ&spﬁt%fe%ngoe%%f ot%?iws@htggtl i ke
substrate rrmclducmn m?ﬂ@doptl mum met hod can be deternined by a person
skilled in the art in each case by appropriate prelimnary experinments. The
screen printing and roller coating methods are particularly suitable for
the applicati® SrPSSfOft'Wédvc??a"tth@rtt%‘gWﬂlaa‘Fl'E’ﬁt‘ Wraple COHF%WE"%E«J hgforft @ssur e
during appl lr@aaitwersy@térrtshﬂ tweaddmnteﬁtsnrat dtddubing CAY ifsUiaSng @and kRhesibh-abl y and

letely fill t ? at
uch as. T oPremSia @Yo TRE MR Bl vy B eton G of Sadiaenp 8 sBPubn
skilled in thae been ewsidedddidafe \awipg tthetheagtert tshelbkfieeterechi it hasinowi ons
whi ch have. Saidkitolydheh ot hafilchof@sfibng EAftd Yot f o2& HrYEN" | 10
since the for IFon can ust e ow V1 SCOSI usin
-5 The for mivshtheferecuse Aad @pplyo é)@dﬁbﬁlr@e raatﬂﬂgbeeqi tthe @P'Vleéts§ virbally20 Pas
preferably fcb@@e?el? Qer%@vé?%o el Pabid EHJj A} YayRF %rﬁtsah"h)é dry Qé’?e'f’ |§ @hd@ Pas,

nmeasured at 2 acco rOOl%WI eld After he coatl n'%;
sheet -1 i ke SHEEEING ye sa| % applicAieR: 9f oﬂ metak follhd qéHb?WEPt is
dried. Typi eating andeért pmemréoinddmtynm ande hbleevn‘retsmrmsp@l;soornslbtdly éitkd n t he

For mul at i on B; "E08ERT e AP bt “Bahalfl oo Beifvall "uBet STVl ded.
By repeat ed pcacessing is alnye@esaryeahe aitied ﬂm@raereainaymrabtleurtkmt%ef keatinpe
est abl i shed., Eh@efy gbﬂ%glahﬁnaﬁeé H@EE@?Pés@hréEﬁ@ h%fat tf&'ﬁw @E@ﬁﬁoﬁgcﬁ’é\lﬂtd‘g to

the i nvention or mat’ on

occurs duri ﬁ&rFtrﬁé‘gb’uB'QBq%@\%'Vﬁoﬁ‘&“G%l ‘Efn"\ﬁ?’t' Hol't@@fil ﬁ{j’s"rﬁi?r Materiehe ™ yi ng,

premature cuygringtegfobtdifed mLef tHeUsi hb@qmmeah@setFpnrﬂtétmr@un@@s&esé I
tenperature and the duration of t i's ta| ore It}‘g he r’gtactlwty of

the two- conp8ReRtCOPLTE #Nd FRB %Pt&b?‘gx eFRiRVE dyangag

determ ned kigserihpercaabesvoldedd in the art in prelimnary experinents. The
tenperature during the drying is in general no higher than 100C and may be
from40 to 100C, preferably from50 to 80C. The duration of the drying
subst anti al ITwedEWWGG reJates e avoethed farithe produrtionsef| sasmrongnlg femeleefeoniaiy er

thi ckness angpamyudedetsin fd SRaetiiké Qubgtfate Rh&ERAIARhIEA fHa@%?cthhﬁhoﬂé%Oand
80 n nutes, a nont acky

particularly preferably Iﬁaom 30 t A)e n

and solid | a@%\ ?"‘é’”ﬁPB@é st affeSyriass, It Inteimediate Y‘Fra%?t '?%Stweg%%?ﬁl onal

i mportance fobtthd Substti! matgrialfl atda nesalfoin adtetiryao seidaayérpcnrﬁprtspmsta;bsjse;s
her eby. - Tndobaairg: Bh2, MiserfRE B Brsiia MRS ro BBl e e < e
| ayer ensur énterrhediatedayen, (b) eppltatiomgf thenpetaisfglldn ttzen doatingi ang (sbbd;rimtg t he
desired pro or process engineering
reasons, palr%t?iﬁéo sﬁt&rﬁgﬁé&@étﬂ?%g&‘?[&%@ﬂﬁa E@ﬁ% th t must not be coated in
the outer region since these nmust remai n uncoat ed for t he application of

the transporg ﬁts@@ﬁquudlgdhf&t-wﬁauﬁmgpérﬁﬁ%bé‘t%d%&é%&cohﬁ%nérﬂt@fsf@%ﬁ“u@te
| ayer is even extended to these S SO in the final sta t he

entire surfdedylated MR} Ieast Ang ﬁ‘('—f"'lgrﬁgt,gf‘h%rdﬂ %tt'%aqté’yétc“[ﬁ?b&?”tﬂ%‘ngdge of the
surface. EUrlng the drying, the layer thickness decreases. By neans of
prelimnary e this .decrease can ensat ed

ki1 1 edn” (RE PR BYE T S SR 2B C R Ba S TR e o e BT T on o
t he conponents |n the solution. The speed of the subsequent curing process
is controlled by a person skilled in -6 the art, inter alia by the nethod
of curing, the anmpunt of curing agent, the residence tinme, the tenperature
and the pressure. A person skllled |n the art approprlately establlshes t he

o o o o e r o - o - o



The coating formul ation which i.s liquid at roomtenperature contains at'
|.east one heat-curable resin, at |east one curing agent, optionally a
curing accel erator and one or nore solvents. A preferably used coating
formulation is a dielectric. The coating fornulation may additionally
contain accelerators, fillers or additives. The nol ecul ar weights of the
conponent s ?ﬁa‘? rpﬂ{eferably in a range from 250 to 8 000, -7 nore
preferably from 2’50 to 5 000 and particularly preferably from250 to 2 000
Dalton. In the cured state, the resin fornmed is an irreversible,

t hr ee- di nengs) Wbppli@@'lé(fé?ﬁé heietiUthelddhvenBls fERRIVEd %fndtéqgoll@érﬂpgli_y{qﬁ\‘férr ding to
the inventi ?n r?c{ urality of heat curabl e resins can be used esi ns which
have a hi gh'§™s&@" % ransition tenperature (Tg point) are particularly
preferred. Resins whose Tg points are greater than or equal to those of FR4

resins (gla Lhre-reinfgrced epoxy, resins), are rticu ref rred.
These resi n35751“%}%9§?{/§ﬂﬁ933 f§'ﬁ5 ?ﬁ%ﬁﬁ(&q @ﬁaﬁe\)ﬂ l@f%tﬁ%g.th? ﬁu(:i%

prodesses, shelayeremidribe medal daitaredirmlyl bonded & ahef énoctlndrtbytmeansaﬁmateBy
omtting th j : : lating in the

applicati on?eor?%* e%qngé}g%g&%{gggfeé?%%@ {L{ﬁ@gr%ﬁ@‘gﬁ ¥egn it is possible to use
resins which can be roughened only with difficult using conventional

chem cal SV\ﬁhelé)@réﬁgiBneé&ﬁb&%nm h‘.lﬂgérstogaeasc'rﬂe%hln‘é EGRbshanteinich Aef erably

sel ected from up.consi sting of the epoxy résins, epoxyacry ate
resins, acryf r%EFthg“cspO?%r as h&?ﬁee’Faé'%F?'ﬂvs C'r@iﬁarﬁ’QP@SeQE ertoelagtiosic
benzoxazi necbmsbm‘awts pol yphenyl ene resins, polyimde resins and m xtures

t hereof . Epoxy resins are particularly preferred. Their chem cal stability
and the excell ent adhesion properties nake themparticularly suitable.
Aromat i ¢ epdxe expression aheetiike suksitate hwptqniaem@ndmtooﬂmnpémngné stepciniede

_ ds h I
are: 1) Pol '%‘“ré}ﬂ'ré’%mﬁ@“r"@(‘*e??% Roehyls RS THE Aag e habRrol B>l P
reacting a ég?r'iﬁ‘é lea cpf ﬁ'éﬁraﬁ@f'ﬁ‘ﬂ Of KWet layRKs- serfllng%kapersmretqfrenrvee@cul e and

epi chl or ohycrhe RBtrO6tufedt mﬁémyernhgrﬁ Ic@rﬁtaiayﬂ:rrle&amiiree ahEIﬁ‘éUIétﬁ'@ |hfer6mn@rdlsent ly
carri ed out the lgrese E q‘e i ati ? %ar boxylic acids can be
used as the B f?ﬂo@n eHAH 8‘” rag dts?s? “?ﬁﬂ%‘& %]y G pesyiating,laverioecul e.
Exanpl es of censist gicd yarad beswlremfomoadhrttarae[m]@las@ fiargsd In eu@tﬂéﬂbr@f@fédd

glutaric aci, acr u 1 c_acid or
di neri zed of brO ?'?rﬁeelr?l:tze o%hcoﬁerﬂger{e@t ig-%\ﬂg\/g’? ?‘pf r%ﬁ'%gspgkogﬁﬁl%r to use
cycl oal i phatragsigtorsy can dhexgirangedcindy, ors mehSla'acefQirthexmqnlleyer In another

t et rahydr oprﬁghi@bpap e'f‘r‘?dd?drmé‘ntrr%gfié/ t@é,ﬁ@ﬁgd gé}hta?alfb,c ei‘&r‘nﬁle BJO 88! pgphthalic

acid or 4-nethyl hexah Y aci d. her no e to use
aromati c poPPeRPEERSIS ‘?f“%ﬂi? Rhotaligapistges °"f H?Ot@'ﬁﬂﬁtﬁrse to paEfanged Bcren

i sopht hal i ¢ tracéuifaee of eafidridler.c aci d. g_Il) Polyglycidyl or

pol y((err)-methyl glycidyl) ethers, obtainable by reacting a conpound having
at least two free al coholic hydr oxyI groups and/ or phenolic hydroxyl groups
with epichl d'hergamnqmeo’ts 63 thee fdmyiuitio rer sitredr atnraond éempératire rendcaredi t i ons
or inthe p Ci t nt.

The gl yci dy:é%é}ﬂé;l?s P% f&' 3 %Fg%gérqz g)gy m ufﬁ %ﬁﬂﬁlaﬁér{(% BH‘%E&Jgﬁ C

al cohol s, f #Pmedigieh Befpr%rhee@nrghcar@ vaelesrng ttre erndrweaieccgmmntswndq her

pol y(oxyet hrabprre\,e) mﬁh&ﬁé’tb? thBFébﬂéf‘%megarﬁ;' of kﬁ)cswrp%éﬂﬁéasva PRYbER sﬁﬁ)segl ycol's,

pr opane-1, 3-di ol ut an -di.o oxyt et ranet hyl ene

pent ane- 1, 5SHFHPS Sﬂ@%%ﬁ@ntwgefﬂr%mgtwex rréa'@zcaa egtqr.saraw@ @r“@ﬂ sheet-
1,1, 1-tri rrelrlkallsobslram)amEena)emhaeprrhrm hdthay cav el détbrmiadd By’ @Person

Dol YD Ch1 oL RRUF RS ar YRR oS A B BT Bl 1% Siddeed from
bi s( 4- hydr oxyietngl mdewyer) eerting maetbod a- parti¢Wdnydsuwtableyfol dteeapplicatiopaine, or

from al cohoks %ﬁ%fﬁﬁﬁ\% gr.cgr QrBBéTBBt Eheggr fp?é%g(u%rd&r*rﬁgt BESlichitH bf Al

groups, such as dr ox
D, p' bi s( 2- hyeRtHgyiatmyation, ﬁeyltﬁqoﬁ@hpe rﬁ@ltarbh/n@d @aplglehchilledl Bytaperapristen al so
be based on aaﬂﬂé’ﬂ'ﬁr‘\cbﬁﬁe RB&HY §ara$r$é%’rsa§ucrf @5 ?dfaé%'n?ple rﬁfé%&éd%ﬂy By

hydr oqui none, fnoﬁs@nﬁn ucl ear phenol s, such
bi s(4- hydr oi‘WiH‘é’h o S ghieersan ﬁk'"Qﬂ inBe éQyPéf‘ﬁ%VIva%¥h§(|Wd?'mﬁenyl )
;ulzplr;on(edfhlgdlr Bcldsibed Wﬁimrﬁhévdl)edérwxléﬂhwlmiﬁ)dﬁtt%%aﬁ be readily eliminated by

i s(4hy

2, 2- bi s(3, 5_ Snfgciy h%pfra?"g@g%}pg%% ?Slﬁgﬁgheéi to a low viscosity using solvents.



Further suitable hydroxy conpounds for the preparation of glycidyl ethers
ar e novol aks obt ai nabl e by condensati on of al dehydes, such as fornmal dehyde,
acet al dehyde, chloral or furfural dehyde, with phenols or bisphenols which
are unsubstituteol, 2-nethylphenol or 4tert-butylphenol. 111)

Pol y(N-gl yci dyl ) conpounds, obtainable by dehydrochl orination of the

reaction prgféedrinuftitioR Rh Rhw, Wﬂéhﬁle""a&&c@ﬁy”tﬁ%é@}héﬁ‘mP@tsabféféféblé/eaSt two

am ne hydro ese am line, n-buiylam ne,

bi's( 4an noplBRys ek R%ﬁ@“drﬂaﬁtﬂFP(/;r%ﬁé@é?réF}Ier@"éﬁdo 15 Pars, measured at 25°C

bi s( 4net hyl actordin enBigokfididlane. The pol y(N-gl yci dyl) corrpounds al so incl ude
triglycidyl isocyanurate, N, N diglycidyl derivatives of cycl oal kyl eneur eas,
such as ethyleneurea or 1,3 _g_ propyl eneurea, and diglycidyl derivatives
of hydant oi After thec:loamg & tﬁejsrnmt-lhyé SystratecmateriaN\gf tiofoyhSlatiory, dhedspplied

conpounds, sughr gp 'prgdaT §) |t%ﬁ§ tﬂ%rldrﬂﬁébﬁzeaﬁdio\f\{?wsto%e@or%kﬁleg% ingegy from,

di thiols, or’"exanp
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for exanpl e bulbérééglnﬁmﬁ B@Hé%?éﬂ?@?éﬁry k)suﬁétgﬁﬁally?avéldgﬁoéy cyc O%W)R/? L%f IhS?/l
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3,4 epoxyc?EY priced 9 layept h'qkﬂe$$s°3él keesillished.e t o use epoxy resins
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functional oups; these. . c clud for e I N.N.Otriglycidyl
dor i vat i ve SNSHRING 10BraRBERR aer, of e ietiseh &toofi G e Buphfom T eyl ¢
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during the dr can person skilled 1n the art
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romati o dr 40 ERGH ey B 46 BT ereforBR T efle Bocd ol vk
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i1 g agentACgssapd sy MpBE ol 1o k5320, [ikleratly RORT0 16 400, Jrril Y 1y

t oget her wi PF?f?fHBWJf%ﬁOdBr?@dﬁ@Hi% Alar thecdyingga dgatacky aad selid l@yer isayer

after renovaleseht. tihe floM ofaRé dnéfch%y&prsratéx@ébt@haﬁnfbbwah@wr tlﬁ@dihéﬁﬂy 6%SJt ed by
nner . ring

killed
Bgents for LBbSyTRBRES BF Sonks apPYSLIPR YA (M HRSHEY GPBREICGHY: ot | ng
of the basi completen@lingefttiss cavityr argeachieved tpél@bp.hwlncu&onﬂstémynommecluw ng
agents bei ”an?eacfu drCWe%%Lycoﬁ[P%B&‘itEeﬁ% tﬁéJ‘iQYe%SeniL% 0 @{ER héuldéﬁr%'ges

am des and yam ne r ésins, oxyI iC &cids and
t he anhydri G@@pteﬁélloéo@nd &Hﬂngzyﬁanmaé tl@%td@,sged enf@P%rtI%Q) aSQuCtbéﬂJm@ Withautpl es of
curing agen?,gowépngonbl nation with epoxide conpounds are -10

pol ycarboxylic acids, polyanines, polyam noanines, adducts of an am ne and
a pol yepoxi de conpound whi ch contain am no groups, aliphatic and aromatic

pol yol s andFeapricgss engibigering ragsonss parts of the sheet-like substrate material must
not be coated in the outer region since these must remain uncoated for the
application of the transport clamps. During the compression process, the
intermediate layer is even extended to these parts so that, in the final stage, the
entire surface is coated with the intermediate layer up to the edge of the surface.
During the drying, the layer thickness decreases. By means of preliminary
experiments, this decrease can be compensated by a person skilled in the art by
greater layer thicknesses or higher concentration of the components in the
solution.

The speed of the subsequent curing process is controlled by a person skilled in



For exanple, the follow ng may.be nentioned as suitable polycarboxylic’
acids: aliphatic polycarboxylic acids, such as malefic acid, oxalic acid,
succinic acid, nonyl- or dodecyl succinic acid, glutaric acid, adipic acid,
pinelic acid, suberic acid, azelaic acigd or dinerized or trimerized

| inoleic acid; cycloaliphatic polycarboxylic acids, such as, for exanple,

t et rahyd h t
et anycl oblichah it £=HOYRERRAT rhen e L Lol ! SEIECHE: ot i
aci d, hexahww@ﬁﬁ@ H'anq dh%ldﬁrapefattmmnﬁyn RENasRHe- o/pmerﬁ%m gkibgd in ther adr omati c

pol ycar boxyhpgropfatél§ estatibhets thef BbovRKRIMRbSed BBrTaPﬁﬂtér‘s‘ € kich cbr%ﬁi%'%&nﬁﬁ' ic
acid, terephthali %xamd t%l nmellitic acid, g yromellitic acid

benzophenonBfo§ess by Mieas, Oof prelinjpay| xPesreq! BYENGa RRRY e H’@és‘dﬂedsal d
pol ycar boxyindireetlyi 8g. thal metalt Bdhestyrci(Cal a@'hﬁidnc meisQrentant &dcoldigertecycl i c

am nes may | yam nes for the curing, such as, for exanple,
et hyl enedi amgﬁﬁ%‘?ﬁ%g 2 1, 2di am ne, propane-1, 3-di am ne,

N, N-di et hyl et hyl enedi anm ne, hexamet hyl enedi ani ne, diethylenetri ani ne,
triethyl enepgt t n 2p.0y

SR ox%r% gées.oﬁ & § Zgﬁgg@gﬁn@%ﬁ @Ke%ﬁ rRY SAURE "Wllbbrate
2,2, 4-tri nefnae x\ﬂﬂ‘e -cppperdifeils gé, elQVQedattemmaﬁwhe,tnan@omp@eotSarfom

N, N- di et hybref@r%ﬁllyNtH‘eL FHe®d i Y Qﬁaré% b l%EQh@%@&ateeFapé\nmm'f%gh Herand

p- phenyl enedi am née.. bi s am no met hane, aniline/form e resin,
D L noBMRATY 5 P ERERSoc iR A Ak KPP, be Press plate s very impotiant

bi s(4-am noty cheobealiyy ot leamponeht? ahil hiedeceand apcyaticdexnd Jarsign paricles

2,2-b 4 t I '

5 ani nonet nott BETERELY Y eSOl e B CBRRS blatos, e ivsmerian lvera e

Ni)'g 2- amdn?em@*yal)ftpilspé’vmzalrmessamdltms|@m¢ Yianexayapie deam 2000 20appeferablyose .

- obtained fr i aci ds.
Sui t abl e poﬁ%dn@tﬁ ¢ s&g{r e, éfeﬁbﬁk)ﬁbw%é%‘rée@@%j fe%r?@?é rh%é?gttufs'é% %/al ned
by reactionffem 12 S‘Pc%ﬁoogx%ﬂq lefe&tfafais fropt 4@t BPY’ C@ﬁordﬁ!mnl%cu graeRaXyaci ds,

Wi th pol yamidd@ or lotiRerRisis. ﬂ’h@eéﬁnpr%s@@i‘déh' s, bef eérri%aaéml ﬁem@ekﬁtndbook
of Epoxy Resins, 1967 Lee apd

to 5
Adduct s of Hireasingete Paigfﬁm ééﬁﬁf;ﬁrﬁ@ 8‘dfﬁ{5‘2ﬂ§ndt RN PSSRt st méthgr oups
are |ikew stenmeratogpsaggow S 0DLC, fepexamplesems Motk typicab @rassesbntitibng fsr curi ng
of the epo t
obt ai nedp XXtheF?ésr}f Qrg%%% t8%sp$§§|9t gl'llgcgl ﬁ’\e J?F dr‘pécgrﬂélljeg% SWHS%"@?;m nes in
an equi val ediffersoees in |&%ﬁbwl%ﬂdﬁﬁzwblcbdﬁsldi fwmghampatmggamjpee atileprgeentr i bed in

nor e det ail € I atp(,—:-(ggs n;l%A 00, 582
and 4, 540, 7gf6ép%§r&2§§ e ?j;igagﬁe és%rﬁéﬁ ?%ﬁ'gga;%réﬁﬁu@é}éer?d hi gher

pol y( oxyet hPIasHes orgq%pgamcg.)s K pIe%eél '(B‘Ia WW&FS}?'@)RW?%‘W%H‘@)US&I ycol s,
propane- 1, 3oﬂlmoItnaybnu:tnala@és.h fof 10 to ZDEdHEufEhel foreettiralepparaises @ah be

pent ane-1, 5- dl di ol , hexane-2,4,6-triol, glycerol,
1,1, 1-tri rref'}m F?ﬁ”%ﬁ' gduc&%nt aeryt hritol, sorbitol, N,

NbIS(2 hydroxyethyl)anlllne or p,p' -bis(2- hydroxyethylanlno)dlphenylnethane
are suitabl gy afedildtfil hieuhl ARl Plo fh@%\@l‘\'ﬁlbﬁ'gthgfméﬂﬁurﬂ%ffyanrl Sl
conposition ccor |ng to the 1 nve nonucl ear phenol s,
such as res#istartigs casy b?\\?%ﬁ”@ﬂ@l|t¢16rf@'n!5f'UfboT%9@DE%ﬂenbﬁ@§’GP@d apgendingsto

lsjluIS( ﬁogle/dr OXREIRGENtioh W@bl&ﬂﬁﬁmthm%olﬁléi‘éﬁbédéf@ét@' ﬁféeﬂél'ﬂ\ant)bbélﬁé daYetmedrhenyl )
I e s FaREa R aaIDY 4T S Bk ShatTeE inrerdnAshiss BIRBATM pr opane

and novol akks mmgmhéoeskaryc,@mmusmta@mpafceéé dehydﬁecessmh/h&:h rhateral dehyde,
acet al dehyde, I dehy h nols h as _phenol , or
wi t h phenol gs \Xgﬁléﬁéo:raeq% H%rﬁ {hﬁédggng 'Eyﬁtﬂcl‘g# ?,HY ?%eénuat gﬂtg or

C1- C9- al ky! egelogipaily a@d@lcroa@nlcaldyr exanpl e, 4-chlor ophenol 2- met hyl phenol or
4t ert - but yl phenol, or by condensati on of bisphenols, for exanple those of

t he abovenenti oned tfy e, can be used as aromatic polyols for the curing. It
i s al so posdh®iceating fageulatignawhich ds iquid agroggetemperaiuret ¢pntaing phigagifonehe epoxy
resin CO”poﬁééthQJPébI@?éTéﬂf cam@aswnémanh ‘é@é‘ﬁt' 8 1on% ac%ﬁn@%&éléfayoraéﬁdnes for
exanple 2,4,6-tris | am n rreth %Eceno t her " Manni ch hases,

Nbenzyl di rref’ﬂ?/loém %38 8“ rio‘e?rﬁ ‘E‘)t?)ér‘r‘? O%ttl”lgaoirmWéP%ﬂ Iso% diglectidg. Hhecohol s,
for exanpl ecdbditmga‘oxﬂmulaiﬂcml ey abditienaly cdnthirdhboetratoys, Jitlérg dr @sdimeédyitheent ane;

catalysts, TEeRRREL R B ofpofr Plo ey LR BB ot 250 51 8 Bl

boron trifluoride-am ne conpl exes, and chel ates which are obtai ned by
reaction of boron trifluoride wt h, for exanple, 1, 3-diketones, sul phonium
salts, as disclosed, for exanple, in European Patent 0 379 464 or US Pat ent
5,013,814, in European Patent 0 580 552 or US Patent 5,374,697, or



in which R is a (err)-arene and R2 is a (err)-arene or a (err)-arene
anion. Preferably, R is an n6-cunene, n6-naphthal ene, n6-benzene or
n6-pyrrole. R2 is preferably an n5 cycl opentadi ene. X is a nonnucl eophilic
anion. Particularly preferred exanples-of X include BF4 , PFs , AsFs , SbFs
,. SbF50H-, sul phonates, such as met hylsul phonate p-tol yl sul phate and the
i ke, perfl I e h a

trifl uororrel't.'l‘%%)gJ %%Lab?}gtf@gp @g’gn%f IS?grﬁo Ila(?lﬁ W&Ebl fro 5 itﬁe,

acet ates, s&é 0@@"@]943000 and the |ike, perfl uor oacet at es, such as CF3C00
and the I|ke hal ogens, such as F-, C-, Br , |I' and the Iike

pseudohal ogens such as CN-, SCN- and the like. Preferably, X is a

sul phonat e, INdhp &Hed R8s E periMiMaed is gopgreversible, $rrergitensiong!, pelBAC ski | | ed

in the art gthajtureaBy nhing dfhfgm{hod%eﬁﬂﬁ@ltbltﬁé\ m@hmn af;m@@nts/aﬂlh@ai

ani oni ¢ and cahfonlc initiators cap i.niti hherma deco

reactions i AUPRE SHEEH B %el Mot . "EYNR g’E’icﬁf V&1 gh $'g?5h2‘ g‘8ﬂ'p05| tion
reacti on of tentiperatoiet (Bg poit) are pan'tlcpmmlyi pleéertenl. Risirst whbse dgrpoigs tareper at ur e
duri h

Tﬁ;'r Prgu taﬁ d&%%ﬂ{refﬁﬁ{ 8Pe a??c?ﬁll%ﬁglbf P—'R4%Qﬁ§§§a%s flb‘?grréuﬂféréée'&eept%%y é%gne ;?gfifs
Preferred a@@ema!'ﬁ%lﬂaf lyspraiegeaeﬁzafpdem e vary herd andtimepbiondltysstaiie land

2met hyl i mi dearweﬁt.orvm&%tes&sagdaﬂrefs% dré‘%g&ﬁahﬂﬁ b Jmcapwmé%saﬁg Soi nt

transition tenperature) and/or nore rag1 cur |
t he hi gher Ll QgWﬁéP'ﬁhﬂng\géthOW&qurﬁ epqqpyﬁgplaprgg tWtaﬁ§P5|FQ?ﬁQn pktHfh a

tglhas iy i nt OF@thUdr héddrdibig &b aﬁé gﬁWnlI?rF] ,Sit 3 ?osémletﬂ&eu&a%ﬁné)_ﬁyhmhscé?ﬂﬁéﬁ e?ﬁet of
e gp0|n SO | I N e ar ca U g Ol SO a
di nensi onal rdéﬁgﬁﬁeecg &e‘?’ﬁ? ‘?Ugn‘és'%ﬁo'&‘feé’f'%ﬁq Cg‘ﬁbﬁa 33"1‘?@“9 rﬂ"@r El'i"ﬁt e | ayer

are avoi dedmeBwdsabl e sol vents in the coating fornulation are polar, in
particul ar polar, aprotic -13 solvents. The solvents can be used al one or
as a mxture with other solvents. Possible solvents are: ethers,

hal ogenat ed Thg cugrhie Besirs usedishprejerably selested fromcthergroup sangistingeef, thket ones

and substity &@/ ﬂé@i‘r\ée@;%& a I@ié’b@sﬁ\@ea&{/l}éfé)}es%hlébly@n‘eﬂ?a"ne%ﬁh@ &afird

di propyl ene er and m Xtures ereof are particul arI
preferred. ?&P?lé?gn%r'ée’%/ZPé%ﬁféﬁﬂ?%}”sad&)fPhFBy'Fﬂ% regiasi RElVIMiYensesins @vd

Exanpl es of midieee tAsreof. IBpogpnésing arel pzrrﬁcularbyc[bremmarrhulmcﬁuhmblastebmtlyari um

titanate, | i c on | Ci Lm e ar nat e,
anmoni um phgg%ﬁi% gxc?eIJTIISQt aﬂﬁ%&ﬁgﬁﬁ%{)&h@ﬁ}aﬁ% pzflrttﬁ‘f'i ﬁ@ﬂr ¢ and the
| i ke, or or gpoycrebins|are particutahly psefsired. cExmmeB/vdbepomgd ommpmumlerhavmrgcr ogel s,
fluoride po \, are al so added in the
coating for %%g?égg 'ﬁcggtﬂdnl%e ég}:xﬂﬁ@?ﬁﬁﬂf\éh ﬁ?)%lg{"%oag?c agents, such as
aerosil, orben, bentone, m)nt norillonite and the like. Further additives

which are p!)efP@ly@WCWypr&ﬁe%lﬂmnf&@l%ﬂﬁdyl)ngasﬁﬁé Mébedinadle e raéﬁtinltgoams and

d h I bl t | et,
L1 T ani um o FAEBGHTH | RO 8 1028 USRI GReWbendll] P amelebiigneend © °

conductilvit epshlomhybm usMe‘tmnemd:rﬁaorobmrmnqhe czzufien isfexpedieby cayrigaoati cul ar |y
preferred. I used nmetal foils are those of alum nium those
of copper aﬁ@%gré%gr:%hg%e%gf netals stable at high tenperatures, such as

ni ckel . ‘Copper foils can be used in any desired thicknesses. Foi | havi ng a
thickness gngsidlic M%Qrb’e@l liclhgidy farpbé”h@éd ad thér E@mB@MW‘d havihd H? featStwo

det er m ned b%@mac ani cal stabl [i usi ng substrate foils,

it is also FBOEXYIGEOURS g e mﬂlﬁﬁW%rE’f%"‘m%s Of%HﬁPB@a@leé'l?@ﬁ'@L%%P?‘%{tce foils
are al um ni afrucgmfvﬂfc faeid| glutdrepasd, ddmit achiapimdiccasidBéubetibielgnessiarer m t
direct drilli gg) %tructgrhﬁ_&%b&le éi ar abl ation. For this purpose, a |ayer
which is apBF 3 AMETERA © il %'moe'fzﬁﬁlrdeases t he absorption or reduces the
reflection of the |aser Iight can be applied. An exanple of this is a

copper oxi d@gln@\g? it ié"’QI-EBEPQs%IQ]té Ssdlt Jc%lilgl'%’azfg‘, p?) \kﬁcg@% \Apl%sfc{]o% sUM{BE ggfsum ng

and expensi chi ng proce h_@g process) for
copper st r uékamplag ortetE@fWéﬂPphm&]"PI i ngcigy e thmethybetraliygeaphin@dessaagid, The

appl i cation h@iaﬁyh%pﬁ%ﬂ@ém&%’rh nﬁéth%ﬁ&dh?&%bﬁfﬁ@h@é&d' ayer neans that a
wet/ pl asma chem'cal’ roughening process is no |onger necessary.

Consequently, a very wide range of curable resins can be used for the
met hod accordisnfirtherridie pakedId it®ruse aromatic polycarboxylic acids, such as, for

example, phthalic acid, isophthalic acid or terephthalic acid.



-14 Conponents produced by the.nmethod according to the invention and
intended for electronic apparatuses have excell ent nmechanical, chem cal and
el ectrical properties and can also be economically produced. . A circuit
board obtained by the nmethod according o the invention is ready for
further process steps, such as laser drilling, structuring of the copper,
flashetching for direct laser drilling with CO2 |asers or w ndow- et ching.

By nmeans of the method according to the invention, the manufacturing

t ol erance cHh Piydysidyl der apsiy(Bmeethyelicidvihi ethelisn @tualnah*ay byesepcting naj or cost

saving in t BensqRREANGRY Prléé%?5t§/8SfreeTBﬁ:oﬁélchhV&roﬂlP%"rélﬁ)spéﬁ’cﬁHP%Her%ﬁct he

nmet hod accordlng to the invention sinp use “of novel technologles

such as, foRY&ERahAreUPsHWiR |epb‘<l9m0ffyéen er I %@ﬁeé@'e%@t&woaxdrw wngati gkalingachnent .

Fur t her nor econditidn§ o #5thik Présehbe sPaiSBAEIVERIwithIiBBedifent AiRali B¥atiehe, by
reduction of the sol der resist mask |ayer thickness. The invention is

explained in nore detail below with reference to sone figures. Therein:
Figure 1 shons gtybrelylcﬁbérgrof tfis typetarel derivedfor erampleafrem; ackcligLaieohdlss farws the

Thereot andelie oMSReaBlers S0& Bkufhdrt, ByE8"Bh i SRRy ERle e nod
according tglyccble, prapane-i 8rdiol Bir polyéoxypedpyiese) dlpcale girgpanef1,3-dinlr uidane-ed i nner
layer 1. Co"”l'qfuc%lor pBIg&ﬁ(yt%tém%frg/ﬁ@E SSIQOIEO Séhééﬁbsﬁ’%ﬁélnghé@ﬁ%rkgdlo]_he

i nsul ating | ay 'bei ng
produced by ﬁ’éadﬁ# HB-tieingserohn &1 Tarimetvipipronane, hedaesythRte! or sasbitlhes 4 are

i kew se coaﬁ@from@ﬂ)@@.oamor@anhg\t egral conponent of the conductor tracks 3.
The insulating layer 2 preferably consists of a curable resin, e.g. ‘epoxy
resin, reinforced with a glass fibre braid. This insulating Iayer 21is

known by t h€utteernglyiREiPEGefs L ihis fype tare dedvddyfrgm elyelbaliphptic tltehéiRAsweghoxy

resin.is reipforc . fi i ' o] .St ructured
i nner | ayer bg ?‘#fcgglocoaiﬂ' eﬁmﬂgt . hB f—hgc{rsxrﬁ y?lgﬁ% )glte ﬁ‘gﬁg&@n%ggls;&'
t her eof . Théydroxydypighexyt) m.ﬂpane,onr e‘rcme @lpcquSedvah tcatait r&@namce@rwmer | ayer
by a met hod;4gRF firtRf raRa¥Ral gHBGps!istieh 4N N-BLCLIR/HPhEEthy)anilinel 8r p,p'-

bis(2-hydroxyethylamino)diphenylmethane.

The glycidyl ethers can also be based on mononuclear phenols, such as, for
example, resorcinol or hydroquinone, or on polynuclear phenols, such as, for
example, bis(4-hydroxyphenyl)methane, 4,4'-dihydroxybiphenyl, bis(4-
hydroxyphenyl) sulphone, 1,1,2,2-tetrakis(4-hydroxyphenyl)ethane, 2,2-bis(4-
hydroxyphenyl)propane or 2,2-bis(3,5-dibromo-4-hydroxyphenyl)propane.

Further suitable hydroxy compounds for the preparation of glycidyl ethers are
novolaks obtainable by condensation of aldehydes, such as formaldehyde,
acetaldehyde, chloral or furfuraldehyde, with phenols or bisphenols which are
unsubstituted or substituted by C,-Cs-alkyl groups, such as, for example, phenol,
4-chlorophenol, 2-methylphenol or 4-tert-butyiphenol.

ll) Poly(N-glycidyl) compounds, obtainable by dehydrochlorination of the reaction
products of epichlorohydrin with amines which contain at least two amine
hydrogen atoms. These amines are, for example, aniline, n-butylamine, bis(4-
aminophenyl)methane, m-xylylenediamine and bis(4-
methylaminophenyl)methane.

The poly(N-glycidyl) compounds also include triglycidyl isocyanurate, N,N'-
diglycidyl derivatives of cycloalkyleneureas, such as ethyleneurea or 1,3-
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are filled thereby. After the coating of the structured inner layer 1 with
the coating fornulation 6, the latter is dried. Figure 3 shows the circuit
board 7 produced by the method according to the invention. A netal foil 8
is applied to the internediate |ayer 6 on the structured inner layer 1 and
is pressed at elevated tenperature, the curing of the curable resin taking

pl ace. t C | e e | r ones
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and 2-glycidyloxy-1,3-bis(5,5-dimethyl-1-glycidylhydantoin-3-yi)propane.

Compositions which form a solid layer after drying are preferably used for the
coating. The formation of a solid -Iayef can be controlled by the choice of the
components of the overall composition or a preliminary reaction during the drying,
which can be determined by a person skilled in the art by simple testing. Preferred
examples for solid polyepoxides are solid polyglycidyl ethers or polyglycidyl
esters, in particular solid diglycidyl ethers of a bisphenol or solid diglycidyl esters
of a cycloaliphatic or aromatic dicarboxylic acid, or a solid cycloaliphatic epoxy
! resin. Furthermore, solid epoxide novolaks are particularly suitable. Mixtures of
‘ epoxy resins may also be used.

All known curing agents can be used as curing agents for the curable epoxy
resins in the coating formulation if, together with the other components, said
curing agents form a dry layer after removal of the solvent. The formation of a dry
layer can be tested by a person skilled in the art as mentioned above in a simple
manner. Curing agents for epoxy resins are preferably selected from the group
consisting of the basic curing agents, nitrogen- and phosphorus-containing curing
agents being particularly preferred, such as, for example, imidazoles, amides and
polyamines. Furthermore, phenol resins, polycarboxylic acids and the anhydrides
thereof, and cyanate esters, are also suitable.

Examples of curing agents in combination with epoxide compounds are
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hexamethylenediamine, diethylenetriamine, triethylenetetramine, tetraethylene-
pentamine, N-(2-hydroxyethyl)-, N-(2-hydroxypropyi)- and N-(2-
cyanoethyl)diethyltriamine, 2,2,4-trimethylhexane-1,6-diamine, 2,3,3-
trimethylhexane-1,6-diamine, N,N-dimethyl- and N,N-diethylpropane-1,3-diamine,
ethanolamine, m- and p-phenylenediamine, bis(4-aminophenyl)methane,
aniline/formaldehyde resin, bis(4-aminophenyl) sulphone, m-xylylenediamine,
bis(4-aminocyclohexyl)methane, 2,2-bis(4-aminocyclohexyl)propane, 2,2-bis(4-
amino-3-methylcyclohexyl)propane, 3-aminomethyl-3,5,5-trimethylcyclohexyl-
amine (isophoronediamine) and N-(2-aminoethyl)piperazine, and, as
polyaminoamides, for example those obtained from aliphatic polyamines and
dimerized or trimerized fatty acids.

Suitable polyaminoamides are, for example, the reaction products obtained by
reaction of polycarboxylic acids, preferably of dimerized fatty acids, with
polyamines in a molar excess, as described, for example, in Handbook of Epoxy
Resins, 1967, pages 10-2 to 10-10, by H. Lee and K. Neville.

Adducts of an amine and a polyepoxide compound which contain amino groups
are likewise curing agents for epoxy resins and can be used for the curing of the
epoxy resin compositions according to the invention and are obtained, for
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RbC! s109RB& ?)’ fg(ﬁégﬁg‘ sou Ottyé%;(ae) oMexarﬂBale B- -chlorophenol, 2-methylphenol or 4-
tert-butylphenol, or by condensation of bisphenols, for example those of the
abovementioned type, can be used as aromatic polyols for the curing.

It is also possible to use catalytic curing agents for the curing of the epoxy resin
compositions according to the invention, such as tertiary amines, for example

! 2,4 6-tris(dimethylaminomethyl)phenol and other Mannich bases, N-

‘ benzyldimethylamine and triethanolamine; alkali metal oxides of alcohols, for
example the sodium alcoholate of 2,4-dihydroxy-3-hydroxymethylpentane; tin salts
of alkanoic acids, for example tin octanoate; Friedel-Crafts catalysts, for example
boron trifluoride and its complexes, for example boron trifluoride-amine
complexes, and chelates which are obtained by reaction of boron trifluoride with,
for example, 1,3-diketones, sulphonium salts, as disclosed, for example, in
European Patent 0 379 464 or US Patent 5,013,814, in European Patent
0 580 552 or US Patent 5,374,697, or heterocyclic ammonium salts, for example
quinolinium salts mixed with benzpinacol, as mentioned, for example, in
EP-A-0 066 543.

Initiators which can be activated by irradiation and which, after the irradiation, act
as thermal curing agents, in particular in combination with epoxide compounds,
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salts, diaryliodonium salts, such as, for example, diphenyliodonium,
tetrafluoroborate and the like, triarylsulphonium salts, such as, for example,
triphenylsulphonium hexafiuoroantimonate and the like, arylacyldialkylsulphonium
salts, 1,2-quinonediazide-4-carboxylic acid ester, 1,2-quinonediazide-4-squhonic
acid ester, 4-(2-ethylhexanoyl)resorcinol-1,2-naphthoquinonediazide-4-sulphonic
acid ester and the like, and iron-arene complexes. The latter are compounds of
the formula |

[R'(Fe"RII'X)I

in which R' is a n-arene and R? is a n-arene or a n-arene anion. Preferably, R' is
an n°-cumene, n°-naphthalene, n®-benzene or n°-pyrrole. R? is preferably an n°-
cyclopentadiene. X is a nonnucleophilic anion. Particularly preferred examples of
X include BF4, PFg, AsFg, SbFs, SbFsOH’, sulphonates, such as
methylsulphonate, p-tolylsulphate and the like, perfluoroalkyl sulphonates, such
as, for example, trifluoromethylsulphonates, nonafluorobutyl sulphonates and the
like, acetates, such as CHzCOO" and the like, perfluoroacetates, such as
CF;COO" and the like, halogens, such as F, CI, Br, I' and the like,
pseudohalogens, such as CN°, SCN" and the like. Preferably, X is a sulphonate, a
perfluorosulphonate or PFg. It is known to a person skilled in the art that, at their
thermal decomposition point, free radical, anionic and cationic initiators can initiate
thermal decomposition reactions in the absence of light. By a skilful choice of the
decomposition reaction of the initiators, it is possible to adjust the curing
temperature during the compression process or to express it during the drying
process.

Thermal and photochemical curing agents can also be used with accelerators.
Preferred accelerators are benzyldimethylamine, 2-phenylimidazole and 2-
methylimidazole, which is added for increasing the Tg point (glass transition
temperature) and/or more rapid curing. The higher the Tg point, the higher the
temperature at which the polymer is transformed from a glassy into a virtually
elastomeric state. On the basis of his knowledge of the Tg point, a person skilled
in the art can adjust the Tg point so that dimensional changes, deformations and
distortions of the intermediate layer are avoided.

Suitable solvents in the coating formuiation are polar, in particular polar, aprotic
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solvents. The solvents can be used alone or as a mixture with other solvents.
Possible solvents are: ethers, halogenated hydrocarbons, carboxylic esters,
lactones, sulphones, ketones and substituted benzénes. Diethylene glycol ethyl
ether acetate and dipropylene glycol methyl ether and mixtures thereof are
particularly preferred.

Fillers are frequently added to the coating formulation. Examples of these are
inorganic fillers, such as barium sulphate, barium titanate, silica, talc, calcium
carbonate, calcium magnesium carbonate, ammonium phosphate, mica,
magnesium hydroxide, aluminium hydroxides and the like, or organic fillers, such
as silicone powder, nylon powder, microgels, fluoride powder and the like.

If necessary, additives are also added in the coating formulation. Examples of
these are thixotropic agents, such as aerosil, orben, bentone, montmorillonite and
the like.

Further additives which are preferably present in the coating formulation are
antifoams and dyes, such as phthalocyanine blue, phthalocyanine green, crystal
violet, titanium oxide and the like.

Various metal foils having different conductivities can be used for the coating,
copper foils being particularly preferred. Other preferably used metal foils are
those of aluminium, those of copper alloys and those of metals stable at high
temperatures, such as nickel. Copper foils can be used in any desired
thicknesses. Foils having a thickness greater than 10 um are preferred. The lower

! limit is determined by mechanical stability of the foils. By using substrate foils, it is

: also possible to use thinner foils. Examples of such substrate foils are aluminium-
copper foils.

Copper foils having a small thickness permit direct drilling/structuring by laser
ablation. For this purpose, a layer which is applied to the metal foil, increases the
absorption or reduces the reflection of the laser light can be applied. An example
of this is a copper oxide layer, which permits direct use of CO, lasers. Time-
consuming and expensive wet chemical etching processes (window etching
process) for copper structuring or copper drilling are thus no longer necessary.
The application of the copper foil to the intermediate layer means that a
wet/plasma chemical roughening process is no longer necessary. Consequently, a
very wide range of curable resins can be used for the method according to the
invention.
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Components produced by the method according to the invention and intended for
electronic apparatuses have excellent mechanical, chemical and electrical
properties and can also be economically produced.

A circuit board obtained by the method according to the invention is ready for
further process steps, such as laser drilling, structuring of the copper, flash-
etching for direct laser drilling with CO; lasers or window-etching. By means of the
method according to the invention, the manufacturing tolerance can be
considerably reduced, which in turn may lead to major cost saving in the
subsequent processes. The circuit boards produced by the method according to
the invention simplify the use of novel technologies, such as, for example, novel
bond technologies, such as flipchip attachment. Furthermore, it is possible to save '
material, such as, for example, by reduction of the solder resist mask layer
thickness.

The invention is explained in more detail below with reference to some figures.
Therein:

Figure 1 shows the design of a structured inner layer;

Figure 2 shows the structured inner layer after coating with a coating
formulation and drying thereof and

Figure 3  shows a completed circuit board produced by the method according to
the invention.

Figure 1 shows the design of a structured inner layer 1. Conductor tracks 3 are
applied to an insulating layer 2. The insulating layer 2 is structured by vias 5 and
microholes 4, these being produced by means of conventional drilling. The vias 5
and microholes 4 are likewise copper-plated and an integral component of the
conductor tracks 3. The insulating layer 2 preferably consists of a curable resin,
e.g. epoxy resin, reinforced with a glass fibre braid. This insulating layer 2 is
known by the term PREPEG [sic]. Particularly preferably, the FR4 epoxy resin is
reinforced with a glass fibre braid.

Figure 2 shows the structured inner layer 1 after coating with the coating
formulation 6 and drying thereof. The coating formulation 6 is applied to the
structured inner layer by a method described above. The vias 4 and microholes 5
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are filled thereby. After the coating of the structured inner layer 1 with the coating

formulation. 6, the latter is dried.

Figure 3 shows the circuit board 7 produced by the method according to the
invention. A metal foil 8 is applied to the intermediate layer 6 on the structured
inner layer 1 and is pressed at elevated temperature, the curing of the curable
resin taking place. As a result of the compression, the intermediate layer 6
becomes planar.

The examples which follow illustrate the invention in more detail.

Example 1:

Composition of the coating formulation

Promoted bisphenol A glycidyl ether 40.00%
Epoxyphenol novolak 10.00%
Silica-based thixotropic agent 1.00%
Filler, CaMgCO; 20.00%
Diethylene glycol ethyl ether acetate 25.00%
Phenylimidazole 0.5%
Cresol novolak 3.0%
Additives 0.2%
Total 100.00%

! The coating formulation has a viscosity of 10 Pa-s.
A copper foil structured on one side and having a thickness of 12 ym is used.

The structured inner layer is coated with the above coating formulation by means
of a furnace roller coater. The double coating is effected using an 800 roll
(= 800 ym grooving). The coating formulation is dried for 60 minutes at 80°C.

The press used is a multilayer press from Cedal having inductive heating (Adara
model 57). In this press, the heating and pressure profile can be individually
adjusted. The following parameters are used:

10 minutes at 80°C at 4 kg/cm?,
25 minutes at 130°C at 4 kg/cm?,
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The circuit board according to the invention has a copper adhesion of > 14 N/cm
(copper adhesion measurement according to IPC-TM-650 2.4.8), a planarity of
<5um (planarity determination by means of IPC-TM-650 2.2.21) and a layer
thickness distribution of < 5 yum. The glass transition temperature of the cured

resin in the coating formulation is 120°C (determined by means of TMA).

Example 2:

Composition of the coating formulation:

Promoted bisphenol A glycidyl ether 30.00%
Epoxyphenol novolak 9.00%
Silica-based thixotropic agent 0.70%
Filler, CaMgCOQO; 156.00%
Diethylene glycol ethyl ether acetate 25.00%
Copper(ll) naphthenate (8% Cu) 0.1%
Bisphenol A cyanate ester 20.00%
Additives 0.2%
Total 100.00%

The coating formulation has a viscosity of 10 Pa-s.
A copper foil structured on one side and having a thickness of 36 ym is used.

The structured inner layer is coated with the above coating formulation by means
of coating with a doctor blade. The double coating is effected using a 100 um
doctor blade. The coating formulation is dried for 60 minutes at 80°C.

The compression is effected for 60 minutes at 150°C at 10 kg/cm? in a press
(manufacturer Carver, model C, 15 x 15 cm, heatable).

The circuit board according to the invention has a copper adhesion of > 14 N/cm
(copper adhesion measurement according to IPC-TM-650 2.4.8), a planarity of
<5 um (planarity determination by means of IPC-TM-650 2.2.21) and a layer
thickness distribution of < 5 yum. The glass transition temperature of the curable
resin is 145°C (determined by means of TMA).
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surface of the substrate material, and a metal foil adhering to said layer,
comprising steps (a) coating of a sheet-like substrate material with a
composition forming the intermediate layer, (b) application of the metal foil
to the coating and (c) bonding of the parts under pressure and heat,
characterized in that

(d) first a liquid, solvent-containing and heat-curable two-component
system is formulated from at least one curing agent and at least one
curable compound,

(e) the formulation is applied as a layer to at least one surface of the
substrate material,

(f) the applied layer is heated, the solvent is removed and a solid and dry
layer forms, and '

(9) thereafter a metal foil is applied to the dried layer and the substrate
material, the layer and the metal foil are firmly bonded to one another
by means of elevated temperature and elevated pressure with curing
of the layer.

2. A method according to Claim 1, characterized in that the metal foil is
applied to the intermediate layer immediately after drying.

3. A method according to Claim 1, characterized in that the metal foil used is
a copper foil.
4, A method according to Claim 1, characterized in that the formulation of

stage (d) for the method has a viscosity of less than 20 Pa-s, measured at
25°C according to Brookfield.

5. A method according to Claim 4, characterized in that the viscosity is from 5
to 15 Pa's.
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7. A method according to Claim 1, characterized in that the drying is carried,
out for a duration of from 10 to 120 minutes.

8. A method according to Claim 1, characterized in that the curable
compound in the formulation of stage (d) is an epoxide compound having
on average more than one epoxide group in the molecule. '

9. A method according to Claim 8, characterized in that the epoxide
compound is an optionally prereacted diglycidyl ether of a bisphenol or is
an epoxyphenol novolak.

10. A method according to Claim 1, characterized in that the curing agent in
the formulation of stage (d) is selected from the group consisting of the
imidazoles, anhydrides, amides, amines, phenol resins and cyanate
esters.

11. A method according to Claim 1, characterized in that the formulation of
stage (d) additionally contains curing accelerators, fillers, thixotropic
agents and dyes.




