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s0 DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, the dielectric substrate 1 can be any one of the various kinds of synthetic resin
shests, plates, laminates, or composites, etc., having the necessary electrical and mechanical properties,
chemical resistance, heat resistance, etc. The substrate may be rigid, flexible or moldable. Examples of

55 resins include: phenol-formaldshyde, epoxy and melamine resins, high performance resins such as aramids
or other polyimides, fluorinated polymers, polysulfones, polyetherimides, polyesters, polyether-ketones, etc.
Glass plates and ceramic or ceramic coated metal plates are also useful. The substrate can also be paper,
cardboard, fiber, including glass cloth, aramid fibers, wooden sheet material or paper-base phenolic resin
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bat hssthas hi gher activity, which may be achi eved by operating at
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| ess subject to nodul es, 50 extraneous copper deposition and other plating
- defects. Lower activity can be achie®ed by operating at- tenperatures of 3
to [err] (5 to 15 F) below the normal bath operating tenperature. O her
ways of decreasing bath activity are by increasing stabilizer or conplexing
agent concentration For a conner0|al ~copper el ectrol ess plating bath that
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EP 0 273 376 Bl and nay be treated with benzotriazole solution to
prevent- copper .oxi dation on further storage and handling. In another

‘ehbodi ment, known in the art ‘agpyesfsspg@iti ve plating, an adhesive coated
..substrate can be toned, catal yzed, noni nagew se flash plated over its
entire surface, imged using known resist procedures and then pattern

el ect rtiop(The makeriaRovefapaddediin therveder ipdlicatadgi t , the resist is then stripped and the
el ement flash 5 etched to renmove the thin electroless nmetal from areas

ori gi nal |l y beneath-the ~-Fesi-st--i-rage ~-A-Li-nal-.aven -haking _st.ep renoves
residdal vol ati Iagmeddenal s and anneal s pl at esdmoameer(PairRNOVi Ng its

phy8i cal proper tres--Eptirtr-baki-rg-cordi-t-ons -depend-cn-adhesi ve
conposition and the degree to which the el enent was cured before plating.

I n anot her enboBﬁnéﬁt36FY$nngﬁvbMﬂgouyprbpv5)possibBe.Do prepare a circuit
wi t hout using a®pRefolfebdephpaoloAdt| ayer to define the circuit pattern.
Thig woul d be u efﬁl for | ower density circuit board applications.
Referring to FI¥etRYleRe ghdpEdfeic substrate 1 caROB@-8ny of the various
types previousl nent%gnid. Anx reﬂuiied t hrough hol es can be nade and the
substrate cl eane8 aNgtBY I PREILEGRALACFYIALResSar y26ThRe adhesive 2 nust

be phot oharden I C ositions, thickpesses and application
nmetiwods previoﬁg gm%gFf}ﬁgggébéggu??gﬂFéyiige Co Pegponding to FIG 9,

the elenment is o] kLive circuit trans ngy, in registration
with any thr oug!ﬁého ggngscéégg?ééd, to | eave an irrggésbﬁ circuit lines and
pad areas consigétNgn®f unexposed adhesive 8. Corresggnging to FIG 10, the
resulting elenent is next toned to partially enbed m croporous receptor
par®icles 3, i Midklenegppeednportions 8 |leaving no pgrgicles in the
exposed, photohardened areas 9. Any of 20 the materials and nethods ,
previ ously desc?ideeDimetboxyadiphényladesostep. Thejpeeeptor particles are
sensitized and/Rhercnef yzed then el ectrol essly plated by previ ous nethods
and,the circuit produced is baked. Corresponding to FIG 11, the netal

| ayér is adher &htly TOAVRRY RedclQY cdpeit by neans ofL6h@ receptor particles
3. The sidewalls are not as straight and circuit definition and conductor

t hi ckness are |§xg§£f ERRPeR ol TpeakhoX¥- a phot oMP@i&ctric | ayer to
define circuit %9 e 5acrymt 1¢271/BWeR~- enbodi ment of the invention,
itshs possible ioe:gf P ?1; AVefag®d substrate which can be
converted to an erech ri tfORTE by conventional print and etch or print,

pl ate and etch rgplqﬁn j to FIG 2..this ess starts with an
el enent havi ngbﬁ%n 1"y "di \?Fﬁoﬁ#iré%r opor Rt "Pde’&eept org)é)‘g&‘t cles 3 partially

substrate, adhesive layer, and receptor particles can be any of the

mat eri al s previjousice1diad® 0360 AScévahebé cchenibRis i nvention. 30 The

adhesi ve | ayer cangee .amadl sk, f ream sol ution or suspension or as a dry film

the receptor particles are toned by any of the nmethods previously outlined.

THe receptor parti dirgacare®esslse0bba+geilgypndéep. cat al yzed and

el &trol essly pl at dddsleyhy N the methods al ready specified. The

conductive nmetal 7, as shown in FIG 7, may be plated to any necessary

t hi ckness to yPel d BYCafi® ok 472%X36s By df. t@eodniche substrate, firmy

anchored by neans I ORe @%eptor 35 particles. Circuit fornmation proceeds

usigng conventional resist techniques, either screen printing or

phot opr irRe iglR&s-ahokyn s@bsirddl Wadl Bhted!fwin Fdahdiv@ Rt ML };Sﬁmﬁégﬁetl NShicdn Sk trbofe OF

negat ompor@s Kitd)Ghe SINMA6H, hoRinG 8t R sebsHaS) Crithdravang FiplalyS Bclair biing 381 rihd 9’3 I on

W t h Ramaining velaIgs weRd ©@®ova8 by a@inh 5@nutdsa fiorcCetbh. The reb Mg BaheRYs I§Je?sr5i§ff d etch

or pliaea enthgoteignt 6TB0-B9 6ig/dm7 EtrespeAdiigtts a GitkheaS SraBsLt .84 LM QeeonmAeVed

st &r t i ng Agplyimg dMigamrous IRacbptos Farfiakdse-Thel BihEsiaNShisd phridistwois kidl dnOilicéHd 8NPl es

whi c Hreated! gglyastet ehebtis do preveatribe ckytabi®sips o stickia Sowdemsdlaytivated Bédhmishiahiba

ot her®jeral® BQ9afiuminerel Co.fox Amprica Pittsburgh, PAabdBn el Iy sarfapdhardadtized gy i ¢ t o

def i ne Trrepiqesrere anplisthiy dohtly, swabbing.i aidoningh the adBesive fsurface witly iamgphiais pased f or

maki rR§eHRY Lpdpdgviti nagicles by, giapingsthe ad intosa suaple ef fooer, TheHening(Mmstcardedowtiind/ or t he

adﬁe;ﬁ?&a'tr‘ﬂiéaf'e' [OHOF P1osS; e otntiteRandlo thep ds, éfiewed  hyneampleten eryPragen witth agraltel on f r om
i

degr Fﬁ’g FHRRE (e-iPing, cvalal Fery taning cyeiesromgletet de. applicatiep Ipeocedurpy Bath isisex anpl e
used ‘B L0 edt aglesm' littl 9, ubs raie with a light absorbin hot ocur abl e
adhesi ve.. A Preparat] (s)% o$ TEUI5E £ KPR te—"ﬂ’?‘?éat‘%g'g’f ViR with it frge. o reaied (0. 01
i nch) FR-4 noncopper-clad gl ass-
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epoxy.panel. It was cl eaned and roughened on both sides by neans of a
Somacal err] scrubber nodel SBC 12F, which conveyed the panels between
sCrubbi ng brushes, spray rinses gpglofy 476i8@st drying sections, 55 .
(Somacajerr] is a registered trademark of Sommer and Maca, Chicago, IL for
circuit board scrubbers.) The cl eaned substrate was air dried at room

t enper aftanned clothi LASSTIKE tdothmbAS$TIK Mehdfaaniriog ICo.S Bhmidoni OR) Ghif eridier exdéss Isbsé ed.

Al | r endlirinarprtigles. Ihé toring evsiralsaniegymecedurd) wasdhdni re@ateil onuthe otharlsiele iohthé@pahblD) C oven.
B. Applyi ﬁ? Adhesiveb Leyor\oling i-The tohwdyateient was ultivieletidibistion oered At nassingstbioughi on  had
t he \Lal e’/' 7108 wjyadqlet popcessorpifrges Intepatigme Hapewell,dYY) at Biianapart sneecibf20Aemse@dded
in tKe @ {ayn) Tﬁ(ﬂrqyaqté@king,,ﬁjip%irgsmtreated film was placed over the rigid carrier used convey the
Anmount ;(ap% thghe radiation source. Both panel sides were cured. _  _

o . Applying Photodielectric - _A dry film resist was prepargdby '-'p G t-ing:t  CORBQsiti ;! ol \
320 e t%‘ or1207f u.rB I(Osogﬁ%'ﬁ?n) pel r}y]entitgrephthalate film; 0.001 i"%aﬁé’ﬂlé ng;gg@ggg )

) mporary interleat. r ?ijlm dﬂag(aﬁ I'? tP é)oth sides of the cured element with a Riston® TBL—@
1000, 0 %ﬁﬂﬁm&% d@@&i N Séddé Wilmi i : :
Tri m% hy Sl pr opang{]?r B yer a?néours ompany, Wilmington, DE), operating at 1f8 .C6 15

Met hyl ene chloride_ _ 3500. 0 Met hano
98.0 Mchler's kehaP8dient A t (Parts 8.0 2.2
- Di met hoxy- 2- pherJ)zgat.:eLQf.l ______________________ TS‘.’E--S CalfQ_L)lhenoneZ 25
C. 1.4 Solvent Red 109 dye 16.0 Synthetic

rubber [3% carbopy=(3-acryloxy-2-hydroxypropyl)100. 82@0dofi ed
acrylonitriIe(27§thutaofdbeag{éablcapolynerf aver age 30

Mooney vi scosity 453 Met hyl ene chl ori de to make

5000.0 35 1 CefTranpehylo2peOpatel andédaer@lamiecal Co240D8l | as. TX 2

I\ ga&ure[err] 651, C ba-Geigy Corp., Ardsley, NY 3 Hycar[err] 1472X26, B.
F. Goodrich AkroMettiilepeTgblgrdde- epoxy substrate BR90c@ated with adhesive
by inserting the panel vertically at roomtenperature into the solution,
hol di ng for 10 sec6hderowHABdraw ng rapidly, and air &PyPng 30 mi nutes.
Remai ni ng vol atiles were renmoved by drying 5 mnutes in a 100 C oven. The
resufting adhesi Mach3d@&/& E&ERNRave a coating wei ght oft+80-35 [err]
correspondi ng to g tgkékness of about 2.54 [err] (0.00Q1.inch). 50 ‘C.
Applying M cropoT s ceptor Particles -The adhesive o4t ed panel s were

| ai d on siliconecggaigiab§§égg gggiggggr sheets to pr eyegt t he tacky
rtKi'ng: ere

adhegi ve from st I'vated Boehmte al tmna (Monal[err]

300, Al um num Co ' lat 2 PA, nedian o .7 [err] surface
area of 300 n?/g??g%ﬁénggP@?gfgg Rg?gbggplied by 1ight jgsmabbing, or
toning, the adhegiyg mbibeatay LeigntDpshy-pad previoggbyol oaded with _
particles by di ppneghiicmeRHaciiy®ageddpply of toner. The toning was carried
out #n 55 vertical parallel strokes across the entire panel, then is '
fol'l owed by conptepelgmeer bdaderfh parallel horizont aksgteokes (one toning
cycle). Four toning cycles conpleted the application procedure. Both sides
were toned. The +ened-panel-was-Fet-stanrd-5-Arrutes-at--eem-t enperat ure

thken wiped with a lint free, oil treated 10
40 1l Monastral® Blue G (BT 284D), CI No.

Pigment Blue 15 (40%) dispersed in
Elvacite® 2051 (50%) with 10%
Elveron® AB Dispersant
(E. I. du Pont de Nemours and
% Company, Wilmington, DE).
2 Chromophthal® Yellow 3G, CI No.
Pigment Yellow 93 (40%), dispersed in
Elvacite® 2051 (50%), with
- Elveron® AB Dispersant (10%).
50 3 Elvacite® 2051 (E. I. du Pont
de Nemours and Company., Wilmington,
DE).
4 Acryloid® BTA-111-S (Rohm and Haas

Co.. Philadelphia, PA.)
66

. F. Photodielectric Exposure and Development The iaminated element was exposed 10 seconds through
fine line positive artwork in a 5 kW mercury vapor Riston® PC-24 Printer (E. I. du Pont de Nemours and
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EP.0..273 376 Bl flannel cloth, (LAS-STIK[err] cloth, LAS-STIK Manufacturing
Co., Hamlton, OH). .This renpved-excess |oose alum na particles. The toning
“and cl eaning procedure was thegpgeRgay@gion the other side of the panel. D.
Adhesive Layer curing -The toned el enent was ultraviolet radiation cured by
.passing through a Mbdel PC- 7100 ultraviol et processor (Argus International,
'I—bpe\A/e}ohmanWWuremgm DE)ansport speed of 20.3 cmsec 5 (40 ft/mn). To pr event
st i cki ngAftes iekposuwer &n roeder 1o ereedecithage kvmlityasach | siieed tissy panek he hdatpid chyclaaingi er
~used conveysy teheathptmedinfralpdniemsh Cotveyor spked twas 1964 cunvs 6.2 Betiniinuisarighe &i pkegl wer e
cur ed-AsiEnce/was| opp ingh-Ffugecsdbraesaure otthe panelgrrgachys] 1P Coas measyred by Termpila l@twb
machi KEEMPiabels® i & Reister ek ghTemell Biv: & BigoTh1e®, Iduptdesy Inc.( Sputh(ipmfiels, :
pol yeggﬂe@ﬁ’ée m%ﬂsgrﬁ'm'ﬁawa f'%s ¥ P‘Fﬁ? ey tserTertnibe, P‘{'YESte"AfW[’%ISPﬁe) °"p‘B‘? beinpieq Fie was
used nt er e The resist fi F to both sides of
the c ﬁw la a9 s e'@&d v'r%)"orofq B ALY E 1 du
pony 3’59 g NiA i "PY% g adpstod 5o

10 qesndence ime’in the Solve rs fotale econds pos |el éCI :{n and the
. D| ( 3 sr partlcle?w re revealed m the e;\lareas Flesolutlon was é B %inch) f
: 1im,
bi sphenoé ﬁea-[ﬁ'oed?%tnﬁaﬁyw ﬂQéU?s%r L r‘ﬂh@%\)@loﬁ&? panel was cleaned by swabbing with milg240- 0
20 MelybusgBMeSoltibnOTinsig in tap water, followed by distilled water. The paneI was ther UikelSocPtWen| OF O
HABls minutes in 0.6% SnCl, solution at room temperature. This solution was %Fep <) 5y dissolving 36 g of
M chl &abtis in $62¢ 6Mcdncentrated HCI then diluting to 6000 g with distilled water. After treatment,. taa sainPred 54
3. 2 Cyasirigsog) g edlor@né yimbto| then distilled water for 30 seconds. To remove extraneous andBlofsefyO
Yel | owelpisigmend entbripe thermeanels were twice dipped in 1N HCI for 30 ssconds. Stannous cfloride hsigtios
Dl ec wearthusmrefnentigip lleft-inside the micropores of the partially embedded recep@OirtBle¢.net hy|
.rm,t,qqacr yﬂl domaBorGs CGatsjytid Gitesr- Therpdesl #as next treated for two minutes in acidic 0.025% PdClz
282 . 2 solution prepared by diluting_acidic 5% PdCl,. 200-fold with distillad_water._The Qatalyzed panel was rinsed 1

Mbnas tin &P ggﬁrrqne Blinyte @d (distilled @ity onempinutgy Pa'laﬂ'gnemﬂdsmaethg@bs(wmd tsn reqj@ps ed in

El vaciPglie! a’%@’feg “WW%“%W%PES%P&‘R@F'?' ingjde [ﬂc rmé%[?ﬂm' I . du Pont
de NenourE® I : step electroless platmg, in IVS

chr8m (P TE "P 'p "9&‘1 %d a' ‘@Y'Q’ed in
El vaci I[:e : i ' r mp]lg‘ en Cp‘ péog xol e?(?le

3 El G: i i% m &‘} Sgﬂg’ae

DE) . 4¢ §2-C lg) wnt nutes, hifor A ) 55

i redtlird! Why
F. ggh fa vﬁds%ﬁfbfe lﬁalﬁemrcﬁclﬁg as: IQQJT%BIV;EQﬁn o8 T 1A oﬁ ﬁiﬁﬁ@ land\@S
_exposg@m 58 wailBC¥dsonlid)r ough fine i ne positive artwor k In a KW ner cury
vapor  Rifedt dmpRter dlatif, thediakl bl&B@ brii€id-wad heldli aFaH of %nﬂﬂ@l@hﬁbé‘sn@ﬁ‘ Gutlsdr aboutEP O
273 3 élghithburs or as needed to achieve 25.4 um (0.001 inch) copper in circuit areas. Bath activity was reduced
. by operatmg at temperature of 48°C (+/-1°C). Plating quality was thereby improved and better controlled.
. 3’5-' After rinsing, as above, the part was treated with aqueous acidic benzotriazole solution to prevent copper
- oxidation during further storage and handling. Plated resolution was 25.4 to 50.8 um (0.001 to 0.002 inch)
lines and spaces for 25.4 um (0.001 inch) plating and photodielectric film thickness.
- " Resolution was a measure of the quality of the resultant plating and thus effectiveness of the adsorbed
A 'ea'talyst or reductant system. Good resolution was not achieved unless there was no extraneous plating,
w0 eg no mushrooming of copper onto the photodislectric surface, no pIatlng nodules along circuit lines nor
any rims of plated metal around via holes.
A final treatment of the plated panel in a 150 C oven for one hour removed residual volatiles and
improved adhesion of the plated copper to the adhesive layer. Alternatively, the part may be heated in a
~ platen press at 177 ° C (350 F) under a pressure of 3.4 - 27.2 atmospheres (50-400 psi)for one hour. Without
. 45 this-heat treatment, peel testing of the bond between the copper and the adhesive layer shows a break
~ between the two materials. After heat treatment, the failure locus shlfts to become a cohesive break within
- the adhesive layer.

. Example 2

This example uses a light absorbing substrate and a light transmitting thermally curable adhesive.
. A. Preparation of Substrate - The substrate material was 0.38 mm (0.015 inch) black FR-4 unclad glass-
epoxy It was prepared for use as described in Example 1A.
.. - - -B.Applying Curable Adhesive Composition - The adhesive used was a 44% solids aqueous dispersion
- 55 of an ‘acrylic copolymer (acrylonitrile 35/butyl acrylate 60/methacrylic acid 5) plus a phenol formaldehyde
e resm {Grade BRL 100, Union Carbide, CT).
- Coating and drying were carried out as in Example 1B; a dry layer thickness of about 7.5 um (0.0003
inch).on each side was achieved. The coating was not tacky at room temperature.
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Conpany Wl mngton, DE). After exposure, in order to enhance image

qual ity, each side of the panel was heated by being conveyed beneath two
isnfrared | anps. Conveyor speed \psgp&7rHdrei S (1.2 feet/ mnute), lanp to
panel instance was one inch. Surface tenperature of the panels reaches 110
C as neasured by Tenpil abels[err] 5 (Tenpilabels[err] is a registered

t r adenmar k CofrpivingMi¢rogoroys Regeptd) Rartitles Het tdning ve$ rekeieg for this. adhdSivel tdmgskisonnf i el d,
NJ for teﬁ@ﬁeﬁ'a?qm tat (purdiaep of Adat plate twes ibrabight Yo 1355 @ 2801-310tF).cAtivatdt gluntidee

pol yest ¥pnal®3a as irfexample, #C.tea spraadi untiaraly of therhotaugadecThe afiresipd coated olafnbre was over
sheet'r ?PB@ ar fhet'nbp'tﬂdrfc'atet for 19, greondsstumed evep en tatied Mitthe mabir pa icarryirganare i N a
Ri st c?n[ L riclg E’@F‘P'e%:g f°r 10 iﬁﬁm’rﬂanthe Rsingyaprsation wagtherQugpasted pn the other

Wl nin °t '"9 L?é?'bﬂdes Shertongdcpane) wat llowede cpel to he

sol vent relt: Rvy:lolod 'h'g% ?5?18 °d .JJ e G- c is renpved

and t he, el SFD LoPe %ngse"ﬂar ﬁ"’? e toged p‘ﬂ%’sbladp?cﬁt was

(Zg gorf- 0 59re§ar tﬁ trggglyt ﬂath Q}Qa.ut' o erQ%? d Spe")aice%gf o @b %
lo ole n escn

panel V@Smﬂb‘?@ﬁﬁm&yo 3‘“@ eﬁﬁbh‘%sb trdm Qta&’rfeggnq iﬁ%j r]lver

water, followed by distilled water. Tepane was | enlmrrerse

m nut esExramp|936% [err]1 solution at roomtenperat ure This sol uti on vvas

prepa ed by dissolving 36 g of [err] in 36 g of concentrated HCl then

di | uti ng Tids @00l gsediatlighttbsitingl saicbirat® bk a light ttaBsmitiifcEptoiBenbitiveladfbsveAdre Was

rinsed i nAtRippargtioreef Subsirai-IThe eybstrdweanddtirapaiiatidndal costing werbalie satho 26 GENAASRd inl O

renove Bxampledtous and | oosely held stannous chloride, the panels were twice

di pped i nBJAMRlyigCupblp Aditpsise EerniresitionSt Fheradtesive koating shivtiondwil thedsliowiey eontpasis

pref & ént' i P [ingradiepte wereGopbinechie oiv @r4Jp enlidsssaytiont ha mixiure ioh92% methlemkocbibride

receptd"\n Bér"ﬂ nds. 20 H Formation of Catalytic Sites - The panel was

next treated for two mnutes in acidic 0.025% [err] sol ution prepared by

diluting acidic 5% terr}-200-fekd-wi-th-distilled_water._The_catal yzed panel

was ginsed in t apngpe@iente ninute and distil Indouﬁte(paagsgn nut e.
Pal | adi um chl ori e~ wWas~thereby-reduced-+o-npetatlic-palladiumin areas where

stannous chl ori was resent referentially inside receptor m cropores.
|. Electrol ess PIEf?RY erwae s?gbc’él ediaorpdatel ati ngs2i@ which an active
bat h was used fQIr. ﬁné rre to 25 roduce a thin flash plating or

primeng | ayer ofz g ?gﬂawmer sionS2n0a | ower activity
bat h, was prefer!;leéino 240 rpté %t?)Tatl ng.se¥@c®ivity, leading to
i nproved quality. As a prl m ng bath comerci al conposition AP 480

(Kol I'morgen Cor g, 1 PEo1Re& G &P Mel ville, NY) vvas used. This was a
hi gh pH, conpl exed copper salt, for rraq‘beehyde r educt ant 'c%rrposrtl on. Oper-
at i o¥fal tenperatsyrmwm&?,{‘ﬁ;ggr (l-l;Jg x.EHJ:l wth an, éoqrggarsl on tinme of 3-10
m nut es, sel ect embcﬂtfﬁdmtaw i S50 Mas Vi sl in all recessed
circuit areas. HBiend@¥ad qgandymas) rd én tap water one mnute and in
distilled wat er M¥@nsaroricsosicyc@ml ete plating, the flash plated article
was heI din a bath of identical conposition, but for about eight hours or
as néeded to achimeve -25.~4 -er+4- -(—O--G{}l--t-nc-h-)--c.o.p.pe.r_JJJ. circuit areas. Bath
activity was reduced b operating at tenperature of 48 [err] ( +
/-1[err]). Plating Iarct’-‘g%sﬁihef%wa-rmqmecbmd better controlled. 35
After rinsing, as af6%& e¥heMart was treated with aqueous acidic

benzgtri azol e solution to prevent copper oxidation during further storage

and hand|Reagptor Batitieiwere Seiist araNnd/ \@Pesiva -Idfers Qured eSinl ESbhples e Qo) ] on fQ2

i nch) Iphaetisleatid tbpane ss Exampd T E4xdept for a 2501 (4 §0.001 fbh) cBePbHeBTIm ne chloride

phot odii&i7amtts, ibenzbpHenont 5D plmsassiacing@sChicks HAB), Mittflerd kBBRSLY Gartd, Cri s vididbdyet Y Of
t he re9ub pans replecirtgi Tio\-48 cholytmeshye ibwadlate) r20 Dartéindt dapolysls Bhbe P62.afpats)wds OF
redwet aprliedgttamm (GOOVG inchstbickressosxpumms amiodevekiped avie ExamplecKE arid 1. ReeaBehit 610

ext r anéw8uRicrprogaup rageptet Particles, cataiyzingrasthelestroipss platidg weopcaaied onitas irt Bxemple 1(G, H

phot oded &8 1 eample ! cdireuit b high esdivtign andcigpcbachesionrwgs obitsinedi t | i nes nor any
rinms of aPl at ed netal around via holes. A final treatnment of the plated
panel oven for one hour renoved residual volatiles and inproved

adhesgl on 1‘?.f th ? er t he adhesi ve Ia er Alter natlvel y, the
part exa G é°°%ft’°’f?f? '%sr °°‘i?ﬁd¥9rp P'é“ssur e
f 3. 4 i%g'%e sed ther ﬁ? onel) § 9"3133'{' I3 Mieat
0 subs atl %) onventron a are give

treat ment, pee st| n N DerREar ﬁ"@ '?OB ? §r98”fﬁ'e°a e’g‘Fve

| ayer shows a break between t he two materials. After heat treatnent, the
failure locus shifts to becone a coH8sive break within the adhesive |ayer.
Exanpl e 2 50 This exanple uses a |ight absorbing substrate and a |ight
transmtting thermally curabl e adhesive. A Preparation of Substrate - The
substrate mat er| al was 0 38 mm (0 015 |nch) bI ack FR—4 uncI ad gI ass- epoxy.
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resin (Gade BRL 100, Union Carbide, CT). Coating and drying were carried
out as.in Exanple 1 B; a dry layer thickness of about 7.5 [err] (0.0003
inch) on each side was achi eveg ¢ Fresredsy | ng was not tacky at room
tenperature. 12 EP 0 273 376.B1 C. Applying M croporous Receptor
Particles Hot toning was required for this adhesive conposition. The snpoth
flat epseripire auftakle.not plate was brought to 138-155[err] (280-310 F).
Act i vat bl sibsirsiervees olepsrRROYYelt Wis JB0edatoughendehendiied ag inExamele 1.spr ead uni forn y
on the Aba adbesivesemposiiors, @ iof/epplicatigned eyriegriere “mmﬂla%&@a'beﬁ‘\'"tﬁ#@“%t
powset Of é:?ﬁp'ef &k aid’%é%ﬁ\ﬁ%m PU??P@’H‘QO‘U%WCV?H‘?@HS t'??ﬂ@'éf Bﬁ”tcl?s ahigBHathespad

car5r yPREe %’9 5" ‘@F’EH‘TI'?YQS aﬁ' as in 10 seconds The
toni n ‘%eé? E’H“?S'rpyt 9 8?‘%?"@' h'p' 8 above
was r%&onéj p' s gs iy té"r\'y e‘iﬂ'g?o cool
tor O%i mtrilgsl”;% t|§ { ? F'P r:or';.j e$ ?W_ ‘gT tw O?t room tﬁmgegrature ?nE ed

cl Qf heg he, Eﬁ‘éif? f& w.t arwj ajm rve Ianer s
vere Sug Relsb 85 o QUehbehGh One
houT . exhiiple 16 a,%@%raﬁtmaea 3;%\512@6%%? Est i'oaﬁ!.sa& S iminbioich &mJ W8 Blondass of

app! YieR ghinu¥ h®sinbdingnd devel opi ng a photodielectric, followed by formation
of cat alrig bisctrelbdsQhatify SoRURE bl EXBRAS wid (3bd HBughe@s repeated as described in
Exagpl e pihtirigredulty waig Fankell nunhétially and@ vidii) insgectivn lusihg B&foldwhgaaeaa adhesi on as in -
Exanpl &6 ¢ wdhligerciteb goestpd. Exanpl e 3 15 This exanpl e used a |ight absorbing
substrate arfdmablistghit transmtti ng photosensitive adhesive |ayer. A
Prepar & Fon UshccSpighlg 1kiisters skiphenisseshster at e and preparation for coating were
t he sarfe=as litespiatinped i n Exanpl e 2A. B. Applying Curabl e Adhesive
Sofiposit Fon No pidies #@Bsi ve coating sol ution had the fol | owing conposi- 20
tion. The ingredients were conbined to give a 4% solids solution in a

- m xture of 92%-ret-hH-enAe -6tH-61-H-de -ad -B8%-MBt-haol - — o - m oo e

Ampunt (Partg)epfng'gfgr‘r:eteﬁyﬁ_ene s_ﬁyc{i ac_il'l acryl ate Qﬂaﬂ

522 Trimet ryFol-propame - triacryate - -~ --- e s e 52--G--30 ,

2.2" - D et haxy mgndi@1Y3@¢€t 0 - Ex. 3  cataposit® 44 30.0ghenonel C.1I.

Sol vent Red 09 .dwe . -, . '

Synthetic BubBer Y839 carboxyEX- 3  Cataposit® 44 354 3 npdified

achyl onitri be(Z?)-J size? di ene(ftsc) @opoloatagdosita® age Mooney Viscosity 45 40
lorgacyure[err]. 651

(C| ba- Gei gy CorEp 38 zfrEasEiEeE Ex 4? Receeéjtta a% )‘cj{ es vere applied and the

adhesi ve | afer Monald®| %Q,Ol n Exam'pl & 1(33 .afdd D). A dry filSm photodielectric

‘the same aspExamlgesb-losexcept gyor 2 25,4 err] (0.001 ingh) cover sheet,
meshyl ene -chl or.i de 1857 arts, benzophenone 50 parts replacing o-Chloro
HABI, M chl &' ¥opadsh e3‘lt!5i par &%+ @& ystEd- Vi ol et dye 0.15Sarts repl aci ng
TLA- 454 poly ( meirisell ®regiacr yl @xe) 220 et 9 and copol yner gi nder 262. 4
parts was 50 applied at 38.1 [err] (0.0015 inch) thickness, exposed and

“devel oped aS7in Exanple { (E and F). freatment of the m croporous receptor
pafticles, dat a|1mangamwne@mmes@ B%t iy werpartdralieed out as in

Exanpl e 1(Q Hgand 1). As in Exanple 1, a circuit of high resolution and
good adhesi ogn was obt ai ned. Exanpl es 4A - 4H 65 These exanples illustrate
nmeans to cafal @%@éﬁ'ﬂ%ﬂuﬁhr"c"il&%sw a ome- stRAF4I&ss. No phot odi el ec-

6 size.
3 gamma-Aluminum oxide (Catapal® SB,
'~ Conoco, Wilmington, DE). Calcined at 482°C
(900 F),then classified to give particle
size less than 5 um

- .50

4 gamma-Aluminum oxide, surface area after
_ S _Calciﬁing 150-290 mzlg (Kaiser Chemicals,
55 Baton Rouge, LA)
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“tric imging was used, therefore the entire panel surface was plated to

- make elenments syitable for subsequent circuit formation by etching or
plating by conventional neans: [ppt@sdss7gigy given in the follow ng 13 EP
-0 273 376 Bl descriptions and table. The substrate was gl ass-epoxy. It was

cl eaned, roughened and dried as in Exanple 1. The adhesive conpositions,
met hodsBx@melep¥ i®at i on and curing were the same as described in Exanple or
Exanpl e 21, as was the nethod of applying the m croporous receptor

parti cl es THE8P EXRMPIgS R ¥asious forms-pf siieasas ve¢opton articless Albeter frateri@ls odd @bastires. | N

- Examd-eery e sameps ysad for Fxamples 4Ac 4H\\RBestiltsr and ungrimental detaily aegivep drs the falowidg 44
(‘Shi Bl'é9b'?:o., Newt on, MA), a col l'oidal dispersion of 50 - 100 angstrom unit

.~ size particles_conposed_of a shell of stannic chloride surrounding a core
~of palladium This conposition was W dely Uséd inthé art ~as~a catal yst
system for BPegpPtorefarpigiieng. Adhewdiyeagaltiadysito t he pagpaadily i mersing
themgt wo miputes_at_room tenperature in_a 10 sol ution of Cataposit[err] 44
diluted 2/ 1 with_distilled water, followed by rinsing as in Exanple 1.
Exanpl es 4ER- 3WLRAA® Jhnsiti zedEXor 3l eCartoipess t® 44 ng wi h the two-step
procedur e descgihesaien 1l e | xang H ea¢aRbslike £ 3% [er] HA solution
was -used. ang_ i 'rs_h n.ire was Extended to ten mnutes in both baths. The
el ectsr ol ess-pl 3f FRY %r (?@eaqlure of “Exarpl e CR&2PELER hbughoud. 15

Pl ating resBbi t8ybheid® &0&d nuneExcaBly ehtapogit®alad nspectgi on using the
following cgitgLhgsae 3Bl isteg,frge ( = Some blisters 3 =

- Unaccept ablg -Sgil?étégr__ss,zoslg ps, %xésgs, e?g.g)pfééto Witie BI ating 20 1
'3 No plafingeldse® P7Rdcept or ERar 8i c| Gandposit® @ al yst 2

“Quell Pty 25 & dbpatber 81300 Ex. 3 catabbsile fﬁt apos?[e”] 44
e

5 B 'A - 16[er R a8 Ex. 3 Catapositferr] 4
330 . ‘[1-'_5%;5_05}19 2999 errfx- 3  Cataposit® 443 Cat aposit[err] 44
‘2 D E-3824B-6SfleidP 72 Ex. 3 Eataposekleag] 44 5
5 E.. Monalfergl . 1
e iy At ¥10888 2a5 Ex.5¥ gx. oF 5 5
35 G Mnatferrf-=866------=----~--- Exr=2-e=s--- Efr—teeemeeee
5 H-_.Ver-sal_i'er-pér&bfre' size 4 um EX, gurtf¥e drea 330
4 - -- - -m?/g (W. R: Grace-& Co.; Davisoh Chemnizal
---.380. Piv. ]l Babtphorél umbpum oxide, 0.35 [err]

- particle size.P@rtitpaasPeanvnummwxi de. sdrface[ 8ceh 17particle 45
size. 3 gamem¥gpni sunfacederéfatapebheisbnSBhedsazy. W I nington. DE).
Cal ci ned at3482$eti¢1Q99DzeF;,thsm classrfaed area gioe particle 50 size
less than 5 [ ért{9. A(DaubeonCherboaldxi de. surface area after calcining -
1509290 [ er$] '/%,3_5?_(%?%érstﬁen?ca|m Bat OBURGAge, arax 280 -
L m4“/g, surface treated (Davison Chemical)
. 5 Particle size 20 . surface area 320
. ~ mé/g, (Davison Chemical) :
A - 6 Diatomaceous silica, 0.05% retainedon 0.044 mm (325
N mesh)  screen, oil adsorption 68kg/45,4kg (150 1b/100 1b),
T * “White Mist" Grade (Johns Manville, Denver,
, Co).
7. Diatomaceous silica, 1.2% retained on 0.044 mm (325
SR - mesh) screen, oil adsorption 65,7 kg/45,4 kg (145 1b/100 1b),
- 45 - 281 Grade (Johns Manville).
- -~ '8 Average primary particle size 12 nanometers,
- BET surface area 200+/-25 m2/g (Degussa
- Corp.., Pigments Div., Teterboro, NJ).

 Examples 6 - 6G

o ' Th'e.sf..e.,exia_mple_s_ show magnesium oxide, magnesium silicate and aluminum silicate as receptor
-+ .56 -particles. All other materials and procedures were the same as used in Examples 4A - 4H. Results and
- _:_expetiment'a_l details are given in the following table. .
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-EP:0 273 376 Bl Exanples 5A - 5J These exanpl es use various fornms of silica
as receptor particles. Al other-materials and procedures were the sanme as
‘used for Exanples 4A - 4H ResgplhS78¢s gPeri nental details are given in
the following 5 table. ------- - oo

Recept or -Particle Adhesi ve Cat al yst : Quality 70

e e e e e = = = = = = e - s s - _A
:Syloidferr]. . 72[err] o Ex. 3 - Catapositf[err] 44 52
B Syl oi d[ &cleptpg] Particle @RAdhesjve GCatadysit[err] Quality 4 C

- Syl o err] 244 &S] ccccmmee X3 ___.Catapositlerr] 44 _ .. 5D
Syl'®id[err] 3608[err], 1 - Ex. 3 Cat apos_i%éerr] 44 4 E
Syloi-dierr] ® 8PHR&SIA_ ExEx.33  EataResuy®Rr44 445 5 6
F -'_Oe-l-it-e[err_}qalahehial Ex. 3Ex. Gatamysi tgeerr] 44 1 27 G
Celite[err] ~ 2 sy Bx. 3 tappsitler.s] 44 : 2 H

_ Aer_ps_i | [err]c 2%9' s;}lcatg ) ?x. C';aCat g%:}sai °[sé‘rtr? 5&1 _2 2 .1
Syl Cid[err] D72Mag. Silicatex, 3Ex. Bx. Cagaposit® 44 2 5 25 J

Syloid[err] g24%agq. silicate®™. 3Eex. BX. chtaposit® 44 2 >

- 5 1 Particle size 4
[err] ., SurPAOE-aidd 383G err] EX-WP R @T2RP53Y® 44 pavikon Chemical 30

~ Di V.. Bal ti gor a1uD) .siaicaﬁaarsti cl @xsi 26 7catapodit® qqsurfpace area 175
[err] surface treated (Davison Chemcal) 3 Particle size 4 [err]

-, surface area 3I0Terr| (Davison Chéemcal)y 35~~~ "~ I~ Particle size 7
[err] 1 Partdwlfeasd zer dP050tHrongl] 05044 ame (325cmésh] EMmenson Cheni cal )

S ‘Particle siz@es@c, Inc.. MilwaukeesUrdce area 320 [err], (Davison
Chedri-cal ) 6 - Diz(atorraceous SH:LI ca, C?. dS%I?et ai ned on 0.044 mm (325 40

mesh) screef, &9 MigEoMTlade ddihdrrskarty CIAFRHN0 1 b), "Wiite Mst”
Grade (Johns Mpawildis, Daadarried@, No) D at omaceous silica, 1.2%retained
on- 0. 044 (3 h creen,. oil adsarntion 65, g/ 45, 4 kg (145 | b/ 100
b)), 45 s ﬁs@l)séa? elr}’(’:foff‘]r?s' (V\j@ ﬁbéfg%’ } rage primary particle
si,-'z% -12 nandneGgrse BHR6s (Whdds akega 20wk 20d err] (Degussa Corp.,
Pi-gments. Div., D‘E%ti%rllggro, NJ). 50 Exanples 6A - 6G These- exanpl es show
"~ magnesi um oxi de, mnesi um silicate and alum numsilicate as receptor 55
particles. Al W38 eodriing |C3 ah f Adry*@dPop 2P ERadeane as used in
- Exagpl es 4A - 4H Resuylt nd experingntal details are given in the
foll-owing tabl &° (J.g ‘0%‘%"3%"?1' REAYF® P58 e MD)adhesi ve  Cat al yst
~Quality © 6 Huber Grade 900. acid washed version of
TR - Buber Grade 90.
: 35

S Exarhples 7A-7C

AN ' These examples show organic receptor particles. All other materials and procedures were the same as

40 - .used in Examples 4A - 4H. Results and experimental details are given in the following table.

50

- 68
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A Magnesi a

Ex. 3 Catap05|t[err] 44 5 B - Magnesi a Ex. 3 Ex. 4E
12 C I\/ag Silicate EX. gB o 2793y@BesSi t[err] 44 2 10 D
Mag. Silicate Ex. 3 Cat aposi tferr] 44 2 4 E WMg. Silicate
Ex. 3 Cataposit|[err] 44 25 F Alum Silicate Ex. 3
Cataposit[err}-44----26-L-A-Um-Sidicate-—-—---- a3 -~LCataposit|err]

44 21 P h dh & Ce

nc. . M vk oy 22RO Mron 1A GRS o e dT B el s,

Pl ai nuel d, N}~ -F-strer- -Sc-l-e11-t-1-f-|-c--Go- -(-P1-t-t-3bu-r-g+r P-4 ~-Gade 1726

(Wi ttaker. Clparlg lQargeey‘fng Washed:,Kag) idy 5fﬁ%l[t_%rhara,g:le 90 (J. M
00

Huber Corp.. Havre G ace. MD). @ Huber Grade aci d washed version

of Huber Grad® 9(5’“%%@’%@%@5 7C B¥ese SRR WMol or dani ¢ recept or

particles. Al lc oavarivaied i 1 ™ procesiir es oiapddia @y a3 40 used in
Exarrpl es 4A - 4H Results and experinental details are given in the

foll offi ng table ™45 BOBE 16~~~ EP U 273 376 BL RECEPtor Particle
Adhesi ve Cat allystParQixle \size 0.66 - yn - - -- -crosslinked ------

------- te rld r Ex. 3
Cat aposit[err] 44"1'"%36%&%%&@%%“’1@“ beads., Ex.

3
Catapgsit[err] Xfeparedcas Qagqrihad JGhr‘bcﬁ"r[e‘rrﬂl‘l 278. Ex. 3
Cataposit[err 2 4&ftof3nd® FT 800F (mgn_mexung_riscn __________
Particle size [err]

. crosslinked tri @%ﬂ%%&?ﬁ%%m&é’ &om@nles
prepared as de©Qorpghed Hanriddh, N¥Y14,278. 2 Eftofine[err] PT 800F (high

nmelyisg Fischer RS f Commodi ti es Corp..

Har ri son, NY) %ZO-Ha & éag@ P?%g M‘?er r% gl{%g '(1Cl Anericas. Inc.

W | mi ngt on. Wig mEngfsines IFA -and 8B These exanpl es use cuprous oxi de and
copper povvder Both of these materials are known catal ytic agents for

el ectzrsol ess plating, thus no separate catal yzing
Examples 8A and 8B

These examples use cuprous oxide and copper powder.
Both of these materials are known catalytic agents for electroless plating, thus no. separate catalyzing
30 . steps were needed. All other materials and procedures are the same as used in Examples 4A - 4H. Results
and experimental details are given in the foliowing table. '

- ——— - GG W S SR> Gy I i S G W VD G P G e T G S . T e S o G D WO S G -

35 Plating
Receptor Particle Adhesive Catalyst "Quality
/ A Cuprous oxidet Ex. 3 None 5
“ B COPperz Ex. 3 None 5
1 Fisher Scientific.
45 2 Particle size 2.6 n . 99.8% pure
{Cerac, Inc).
s0 Example 8

This example uses a ceramic substrate and an additive process to form a conductive circuit.
- A. Preparation of Substrate - The substrate was 1.02 mm (0.040 inch) alumina of the standard type
used in printed circuit preparation. It was cleaned on both sides by rinsing with acetone and dned by a 30
85 minute bake in a 150° C oven.
After cooling to room temperature, the panel was dipped in a 1% aqueous solution of gamma-
aminopropyliriethoxysilane (Prosil® 221 from PCR, Inc., Gainsville, FL). This solution, applied to enhance
adhesion, must be between six hours and one week old when used. After removal, the panel was
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"?;O' ‘steps were needed. All other materials and procedures are the sane as
-used in Exanples 4A - 4H Results and experinental details are given in the

followi.ng table. ------------ BPO2T3376 Bt ------ - mm--—- 35
Pl ating Receptor Particle Adhesi ve Cat al yst

Quality. A Cuprous

Oxi deMﬂ'Ptely blown dry with compresged air3 None 5 B Copper
“EX. B. Applyingfyyable Adhesive Composition -The; ceyami¢ gensl wascoatert With aghesiyg and dried as D
Parti Qqsgnbeg mfgam@e gB a c[)@pg ]hlckness of about 76 um (0. Oooggnclg%as ﬁqmeged( Cerac. Inc). 50
Exrs@lae ‘m‘}?ﬂa s 0@ is ~ We‘;}n fﬂﬁ} '- '~' g eﬁhaweawaw iPaels ‘fr%%ess to
f or'm e was
102 pedgy f*ﬁé’ﬁ; 'g% ket °§?wé’s'g<t"aﬁqa§mf°€v§§s Lo BT o
prepa & r_'-natlor 0 Si esand : :_o;,f' tsp PFa{m%e t%}{ous c dg %atgvI stt Qregtﬁ'seol;‘ OQseusgnd dri ed
by 2 205 Soampl 1¢ Sxcapt ha o2y SnCly T d’s%c nd dig” ST il b at ur e,
thg, P@sQ&'Fo Rhor bR id e@a d Slé'i:gb’l Lb‘ﬁatlﬁgf\tvé*g Fi'edo ut 9 TBkample . 1(H and I). Fou

am NORY,ANVarhg ihd BRX YaSdopdt Shididids® 8t 12781ih li0.9688 inkK)C b Rdre was Woeded 6t 938U

Wi

FL) . blabs m‘éﬁﬁtﬁ!&ﬂ EdpperaPind Sisled m]eeraém&ﬁwa% ead Aibh amsgxarhaeéaew@%@sé hour s
and OfRnMIRKsuBkRk tevvﬁfmetm&weﬁéyheweré SRseatly lighhSosBBing | Théassistivity, soldbBbifly 273 376
Bl i niaGimisioh werb lgeotn Tebtng istidstrived mExafmedh. ai 1. B. Appl yi ng Curabl e Adhesive
Conposition -The ceram c panel was coated wi th adhesive and dried as
descr Blaegeitn Exanpl e 2B: a coating thickness of about 7.6 [err] (0.0003

i nch) was achieved. C. Applying M croporous Receptor Particles and

Phot oi malye reeampler flustraieh subtipetive dmeging Yodferel Bringadr eircdits anogpeashicyiperiels Nsevigugler r ] 300
a,L,ym m’%@ﬂﬁ(f%?@?%“@ﬂs!ﬁ@srm@ as in Exanple 2(C and D). |mmging was

art i ed AoBrepamliph of Sulsirater Hrriving AdReslye @fH MickoperpysRecenias Farti¢le SoTThasePPertons

~ocefdribe "BP"?B(H I"éerel"he 2R As i) Em@p?("tlﬁé‘ﬂd Ql(?fi‘i%'ﬁ et np pRotegliplectii¢ 0§ econds.
D Fo'r"ﬁ@lf‘siﬁ Y ] es. N= ecéa"ih ess | ng - St annous chl ori de
cat al ys . Fgrmadigp gf (atalytic PSS 28 : cess
ferl: 'JZW?J s &éﬁ rmati on

was I ma

of Cad:_-' o o é%erﬁhaa.h ud arm'e 1
(H an s: ‘i§s& ﬁ&é&lgsul?e'rﬂ% ?Qﬁéﬁveaa a’ 8 fesi en@ n e”]
- (0: OOQ,‘ﬁ,e,l,tQ ng'Geibispriiéae  need or 50.8 err]2 0 002 1 nc
- copper . p\jch lﬁ‘g e- &l ahd ﬁ'ﬁbrrﬁéi%ﬁhr\b“ Gbpp¥rain thbOdper Srebd Wth@%aﬁeﬂw@‘ﬁfﬂbb@%y 1 or 2,
~be gausenTFER BIE Bminbifiurs BEFSUITETS [aE rddm! terhbtipatiél PG oN:Rdehétl REistVdvbrfying Uk tefiaming | v
| i ght co@bawdalragovear h@ im@Sisihg ithei banel i hallload chibridy wah Gitidiel) @RbrOfhsing rad gwod.
. Test i trging, sheckiesioh bEitle tappéocierititethd dlumibdsubstaripiae edhaficed by suriay amsb € fordneist r at es
subtrmet.i ve i maging to formprinted circuits on ceram c panels previously
- uni for nﬁyldgbmltse@d\mmehlomugpsoodbgs taimiated irdbxample 41.i nventi on. 20 A
Préparation of Substrate, Applying Adhesive and M croporous Receptor
Partlé*aef@'e-"These operations and the materials used were the sane as in

Exanmple 9(A, B and C) except that no photodielectric or inmm |ng step was
s nvol veJh's_B"a ﬂee?errbaﬁ "iﬁ\st"’(‘;‘éts&!d?f“i’"&y a7 gdvosigndesting: ek ‘F"G'I"Eégadp éit‘ ehl31’°‘*" Carried

sﬁl- 8 err] (
gty fi%w. ZREF‘P%‘?ES? "%Eeh ge‘[igluegglnty
.?O scrlmf:)e fbld a ot ol magl né 0\r/vas by

; oo e
-t he pr: 0€I’ﬁ Wllgwngﬂ b8 sh&stfﬁ@rmlk Gesistifity, Peglgt?vﬂt p;rosfquéﬁ'dﬂg ré’sls%vr?ty SRF QfidreSpEPOS UN €
i B, mibegate s4RpIBE, BN Whic Wero HRop&BE Y o bRANSIRRRG plobddB of EkathblE 9.51Mb Yekivitg hanber
“duri ng HRVEhP 06 milhidhmbsh G/ iRD; typics! rByRtRg ferNudredi BiraY coppbr ichgiits isCapmer i n

t:he opgilsqmi®das on the panel was stripped by 30 etching in 5% anmoni um

-ipersul fate.at room tenperature. Phot ohar dened resi st overlying the

R e R D R D L R e R L T

..::WI tsh qLLrring er ]
L 2" ].  0.06 ohm 0.00508 cm (0. 002 inch) 0.3 m-ohm 0.6 m-ohm
-7} 008 0.00508 cm (0.002) 0.3 . 08
1001 024 0.00127 cm (0.0005) 12 . 08

-- 1)1 mn 5 254x1o-5
- 55

1) 1 mﬂ 254 Xx10* m
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"5:_dry| ng, “the adhe5| on of the copper circuit to the alumna substrate was

' -enhanced by curing at 150 C for one hour. Sol derability and adhesion were

"-good ‘as tabulated in Exanpl e- 1%p go7a¢a®@i € 11 This exanpl e describes

resi stirvity, solderability and adhesion testing of circuits made by the

pr.oce--dures in Exanples 9 and 10. A Resistivity Testing - Resistivity was
_ rreasur e_d Bl Sdsldevabﬂievn‘eeﬂm - Fae kaldechbifity 2asA\carsibth ioodimping thrgeHE08D drich ((Rhak)aliathetePal o

Al t o, Chjeswserrage adge ®fithe parieist Thervades extant fin paratiel mbdué £.03 @ (B.08 inthe apantaacobmthe ange.

The: copigeﬁr ofdfier pANGIL each wiss alsccevedies twee @.09 mat ©@8 inch)csaudieebpper pads: Thase tegianags

f ol ded’ ere Ehep dippeddin Apbz 611 selderdliun (Adphd Metalselng:. a9y Cify INd) Reoheptad by Haidingr tam owi ng

- tabl & sPoe surfree Bl (338 <G H0M4q fin/pad solder for W@W‘ﬂf@?%‘ﬁﬂa'mm&'ﬁdmrw fgity

per squ%ﬂ'dé"’) foepio gocangs) Aftsr cqofing. @aﬁff}sé@fe %F"rxe‘br‘ AR9CL e & mitbetiotorpypnd he
addit.i v atl 0 of . Ex resj t|V|t of _ bul k

0.6 il @ﬂ%&:@gﬁg‘{e Pl érgwa e g? a@c%'aﬂe ﬂ,ﬁ? Alette ' °

‘copper- '°rm y e%ﬁ' s, | vity

St

osting - hesw SI was one roXim r so rmg

Cu_ Pat | g st . w. 5@ Dot ea%uﬁ%w il b/ 13 mongﬁr ] 2
0.06 H&t n Corp., ey broke fre

0 06. -+ Pads to-which ré?&;\ rt recorded the force i Né)Mons required to pull off the @r’e@ T

0 24 break-can oclr @ JeZZ opmeQQe the wire may be pullel-odit of the solder, the solder midy Be 1
2. Separkted Rérh the hetal pdd, br the r33t54aad( mdPbe pidrom thERmQra%?ﬂcoaﬁﬁole ﬂdh&on was
_Sol der abredtérithan I8 SbWogs. - The sol derability test consists of crinping three
0. 030 i nciThe flidvingrgblecihawseth@resulis bitse aiesionaesingedge of the panel's. The wires
extend in parallel about 2.03 nm (0.08 inch) apart across the face of the
panel, each wire_also_overlies three 2.03_mm (0.08_iLoch) _sguace_copper
padsonhese test parts , were then dipped in Al phavell sogdgngt! ux (Al pha
Metals, Inc., Jersey Cty, NJ) preheated byohol di rgrtlbem 3rgon the surface
of hot (235 C) 60/ 40 tin/lead eal Heaching tpadsecogNew-andDelga-i nmersi ng
the parts in shap¥ekderPtepnei ghicknesnds. PAlted tonbking, tiba parts were
defl uxed i n a-506+50-~Arxture-of-Aethyt-ehloroeferr-and-ethanrel~--Sanpl es
t est & i ncl udedzt RoBe natle 9byo j0081dEocedur esldf boRA.BxanpBe68@ and Exanpl e
10. Al of the sanples had ve[g.ogewdnsol derability as judged by their
uni-form'y sol deft.ddvdRetk appedoadtamn 10 &2 Adh@9i-8n TedtPAg - Adhesion
testing was done agpr oxi mat el y0.2@2than)s after soI dering. The testing
consiggt ed of  bendi AglPhExwior ed.0813 00 degr eebangl 87+ the3sdBstrate and
~pulling them oneC%% &4 ti me on(GROBMmsiN) on test nmachine (| ns% %]n Tensil e
Tester, lInstron pr4 Bent180-00A3 amti| t hey®br oké%fAee f Porf he three
~ Pads to whi ch"t'ﬁé;‘/‘\T\éf'é"§6I'aé“(E@Gﬁ%’ﬁlﬁ5Ft‘”F666Faéa't‘ﬁé"F6r‘6é'r'rT'Newt ons
requi red to pull off the wires. The break can occur for one of three
- reasesms: the wire may be pulled out of the solder, the solder may be 15
separated fromthe netal pad, or the netal pad nay be pulled fromthe :
subst r aExamplad@ept abl e adhesi on was greater than 15 Newtons. The foll ow ng
: 't able shows the results of the adhesion testin ~

R 40 and also eff of crosslinkin ra produced in th nes © Prosas
'(A‘KEW_ ’ ﬁéﬁﬁg %qug %'%lpn - Three 'lﬁh%g?g'\gﬂ% l@g ra‘%‘Hglass-%is? E%? f o e ; coated with the
L _ acry ic adhesive and oneg wrth ivaie mma as in amp Y, were the

zed
9 0. 00E ; °"’ Z
DO ion Measurement - Peo 2 eured th pI & ple lon
- B 105 Bp %ﬂl—u gauge (John Chatillon & Sbfs, Inc., New?((s ONv). All sides 4 e pé@d Qbeie #vé} 9 10
EX .-9 ﬂstogl el '8t to prevent any copper ﬁrat may o@lag panel edges frorﬁ? influencing peel force

" .measurements. Copper from one side of the panel was lifted up using a knife point and attached to the
push-pull gauge. The panel was then fastened to a horizontal surface with double-back pressure sensitive
~ tape arid'the copper was pulled slowly and vertically with the gauge until adhesive failureé occurred. The dial
.- s0 reading in pounds was divided by sample width in inches to arrive at peel force in pounds/inch.
Thermal ‘Treatment Variations - Plated copper adhesion was influenced by the thermal treatment given
. the toned element before catalyzing and plating ("cure” in the table below) as well as after plating ("bake"
below).
_ ' Results from the first two groups of samples in the table show that optimum "cure" (before plating) was
. . 85 one hour at 150° C; the last group of samples shows that optimum "bake" (after plating) was also one hour
"~ at150°C.

d-and- g2S
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(0.0005 in) 13.14 Ex. 10 0.0013 cm 6 20. 4
A O e e (0.0005 in) 35
- Exanple 12 Thi's exanpl e shows- BpYy 78 a78isyent of adhesive |ayer crosslinking
~affects adhesion of plated copper 40 and also that the effects of
crossllnklng were produced in nore than one stage in the process. Sanple
. Preparation_-_Three-inch by one-inch pieces of glass-epoxy substrate were
- coated wi.th ihg,agryiic adhegp Lyg and toned Wwth ~300"acti vat ed
..alumnaasﬁmﬁﬁgﬁ“zw f - ated as in
' EXanmpte 9 SEYEEEDTELSITIEaL EEEELQQ gives_a 50,8 Lerr] _(0.002 inch)

lay®r of copper Adhesi on Measurenent - Peel strength was neasured on the
plated sanpl ssmiht 056 °€hat hiel on1bbdel L4k, DBP12QeR¥S AR gRUge (John
;Chatlllon & Sons, Inc., New York, NY)hoAkb pidesngf the plated sanple were
first .trinmed off to prevent any copper that may overlap panel edges from
'|nf5uencrnglpeminforce measur ements. Cowpeblfiseerenasrtiege of the panel was
|ifted up using a knife point and attbakédgto the push-pull gauge. The
“panel was then fastened to a horizontal surface with doubl é back pressure
“sensitive t¥PeBdRd fhe coPper wal pul Hed4skgvkn d6d4vebyiiagl |y with the
.gauge ‘unti |l adhesi ve failure occurred. The dial so readrn? I n pounds was
di'vded by shnfe width if i nche® to ArffvEI4EmpdEL 4f dbédndn pounds/i nch.

horml (1 catribht BP0A 4 oBE onbbb e chenb Ba(BRe 2aSalb2and and bl ating
("cure" in the tabigobel ouv) as wgll ag gﬁtﬁ Blnaf(ﬁe tiiB?nghobel ow) .

Results fromthe fIrst two groups of sérrple I'n w t hat optimum

eufe" (befose pl a6Hg) Was 55 ome hogr 39%&59{;@&&14 g_Q?l{ﬁxst group of
sanpl.es shows that optinum "bake" (after l'ating So. one hour at |

- 150[err]. 1D nr ERISETE NdOBdkEUre 37 kg/cm_ (25??8861111 hr

. 'Pe'el Strength T ine Tenp Tine ferrp m n 1500C

: ‘bli stexshr af tES0°cwb hour srpdaci n 23115

L"ows ~blisters after baking. 30 min v gfthl (6.9 lb/in)l 14 kg/cm (6.4
Iblin,) =~ X - 150 °C 1 hr 200 Blisterslafidekgbaking®. 4 Ibli n) 1 hr
'1500C- 1 hr 150[err] 1,34 kg/cm (7,5 Ib/in) 180

0,84 kg/lcm (4.7 Ib/in) 200 0,37 kg/cm
(2.3 ekdtlplerys) 1 hr 150[ err] No Bake 0,37 kg/cm (2.7

| blrnT"ZT— 1 hr 150[err] 1 hr 150[err] 1,23 kg/cm (6.9

I'b/in) This éxample itkSiRfteRNte] preparation of a double sidd® Brcuit with ilbreshédied visdf t er  baking. 30

Exanpl e Th@subisirage @asaizBeanrh (0.01ShdhRbies-cpblg, RABBGS &tih ERanle B, AR oF i 6 d
Ci 1 cu-843witrh HO.D 185 enab diametbrelblosi v . drillddicin thid SbsdRe ushiSa Qril? BrdsdTBAK & pBshive NCh)

gl a&staggyency ex? dilingduids. Tha hElraneb dlol\ired\irga biillngruebis Wi (OmPrestdd awikhan (0. 0135
-inch) ringpchyihy reqthvh gflasaformaeie. oasiit BampleriAt he substrate using a drill press and a
posi t | vé’hesdhefrvea%pawn@gw% th ived donlipdcasi ddscribsth &t this| peist, \adiresivébavenad f r ee

f r om h p4rfpees ofbe Pf"?' Wdtt dedelgs afthouttnlusqmg i The eafolas hamderied lon both
' or ”"1% C angipraigatepowi qctriggs isfExEivelepl e 1B
?e o h° % "f?fe netipraisgterwith phetediql
vvas n aS §° l; t"c h p%ﬂf?e%‘f“(?@‘ hoeP-e98 Mot @0V irgices of
t he nes l |n an ast We Vﬁﬁo | %ﬁ%’ de -ﬁién al %Pf th't%.s t hen
ot One‘ddng&lotﬁgfr m%b'i‘str %ﬁ( ssm rom ﬁau cur ed,

and | it o Sed VR D i, 1he
phqg oﬁ%u%tvﬁth god@@;fgagﬁ ag %eﬁr (%Cr 05| II ve aaFt'?/‘\br k“"h"'m“'rﬁ"gg) . %’" 0. 020
i nch)  panspHOIwas abRRp&Y c télﬁ@@ ard MBJHE‘H( BxatrBiol 1RGN bialifyhs b0 3O RinlR ( 0 012
I nch) inWedRimirgbathnidd 30 Gfinulk i A6 lower activity bath to test how well the holes were catalyzed. A

layer of approximately 1.27 x 10~* cm (0.00005 inch) thick copper was produced. Conductivity testing

. shoved the plated circuit to be continuous and fully conductive. The plating was contmued to achieve the
s0 desired final total thickness.

Example 14

This example illustrates use of a photosensitive adhesive layer to form a plated circuit wathout using a

55 photodielectric layer to define the circuit pattern.
The adhesive composition of Example 1B was coated on 25.4 um (0.001 inch) silicone release treated
polyethylene terephthalate film to a coating weight of 70 mg/dm? (approximately 6.35 um (0.00025 inch)
thick). A temporary cover sheset of 12.7 um (0.0005 inch) thick silicone release polyester (wrth higher
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panel ,. the lines were parallel in an east-west direction, on the other side
they were parallel in a north-south direction and in registration so a
conti'nuous meander pattern Cr osipgofd H@g de to side every 2.54 mm (0.1
inch) was created. Thus, if good plating in both |ines and hol es was

achi eved,. the circuit produced will be 4s continuous with good

conduct neloasrewropﬁtnethpraﬂe |supmme fithe) ek daodreied da thalcyatiegl taprovidel @dre dimastructirebas awipl e
1F-11. Pampedg was limited to 1 0 minutes in the primng bath and 30

~mnut es i AfterieninagiRgethe ad!w\rn fiiry thglpsstepoxy suhistrife v dastribed incExbradie $E, werresulting

cat al w@ﬂnenhquagy@qseq)for EB?r“f'fﬁltgé [P pplygster,suginert p§ing:arPqstiveOBOBBOl imtih formof ¢k

coppér %ﬁ" ﬁ°@o LRE‘tcP‘R’H"t‘ge’faé?ier hgras g the plated circuit to be
continu 'eater'tn ’Wﬁ@?"ﬁ‘ﬂhﬂ Rowe 9 wenimeewih t he
so desj é?f?;frgé?a : eég ol su a’B?lea? f"é"’e’lt?(’)'fﬁgqef'a’f“ésn use

t hout usrng a

of & pHOY B am @ f Gamgcrr
ggnpgl}s)r[tron oﬁl‘;‘i ﬁre 1§i s cogtg%em%5 ufB'tyoﬂ'f PReR) w%'?P?%’bne

r el easegkhfighsd poI yet hyl ene terepht haI at e fi I m to a coating weight of 70
~[err] (approximately 6.35 [err] (0.00025 inch) thick). A tenporary cover
sheet of tils éxdmiler illustrited) BédSofi d1Rdddenkidld GdhoSivd EdripBsitioh CdoMpisBd RALIY &P laClolyimét t N
hi gher Hédng resifiial Gnsaid@tiod 7.6., Bitholteki@aisRospinkRE EdnporeRB Rudn s plyRRGBal mbiofbrs\\as
| am natteambsstibdr@sicoatisitagrd 0 provide a dry filmstructure as in Exanple 1 E
Af t er- | anTheeadhesiye tWae prapkiessas\eedrf filtnrhytcoatiag g r@hglerspuioyidessolutidnr ol Hecases 14teem) | bed
i n Ex arfptatboxy-modifieldesyntaatia retibery o iliqven teleamestreatep melgebtsh Guppbrt &ee osulsy wéigwgh t he
y est 4P my(ippc thicknessrf arprqxinistelyi 208 Hoh (9100085 adh). iSilicanb esldaga poivesterilm aith higher
e \e.ef"r i rplagse; @f@@ﬁ?stwaﬁa'ﬁdei\sr? tenmpaean payerestient @s infExempierit. dhel adhesivagvas taviinetad th
After rh 91”‘?? PPy Su ?“EgW'PW?“*?W@W&@@‘%P'@H‘EM (corresponding to
Fi gure fe %Wa‘(%@ °%W1§m"rr§te&§d'afé'§%wmd with &R lgmineC,  The
u

cat al yt§18% é’aé:?é‘paf % f gpdgthe °# q’P"E“PPé" W@Eﬂ%‘haf’ﬁas on
e e e R e R R e L
Exarfpl %ﬁ% &ﬁﬁ %& %ﬂ% g ﬁtlg S:Gﬁr@%eggélﬁgﬁve[ e

err]
(o. ooosemm@)whﬁﬁhg s ﬂ%uﬂ&fgﬁ g R ©
- Thi s- e)@ﬁml,ﬁetp“h brigiéebrat €S Use of a har e esrvg corrposr I on " cornpri sed
sol eboy . Of Tvio-4Mp) SabIEIs lafid BIBN0IBE: PitRG SHURY curddS Rhall Fihdi MRs borfBucted Mstif BkbmpRAdE
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~acti vr ty- bat h .The plated sanple was rinsed, treated with benzotri azol e
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coating as outlined in Exanple 1A, then coated with the adhesive
conposition and hot toned vm'th anal [err]300 al um na powder as in Exanple

2.°40 ~ B. Definition and Circuit Lines The photodielectric
conposition of Exanple 1 was am nat ea exposed and devel oped as descri bed,
producing a circuit pattern correspondl ng to Figure 5 with partially
enbe daeshtaiRt.afhg ichdinbel weyécdhdtedlto b BEUrddds IoWPrédsure leampredsed ait iitharh dhgmbdie
eX popreskufiden thaladhbevat dompositibin of Biample |2B was! Sprp@t lohtd liieScotsmiccsubstiatl by 7a@ns\bit h
met.ak gicbrpshl TNzedpanehwas itheg ddedoascn ExappleQRt ang @shesive wag apgliddad theappaditssidd died i n
Exanpie adbl indifie same '@y. Pheapanpigvas then danevron cnesidenwitkiMbnal®a0h aluihing kevdeeassiee AL
( LeaEraowigl 2C. Beloepand; aftentphing\the sgsand sidet anyeleosp ravpinacdrtiolps wiesei bign2inp et s of
Ni cké‘?’?ﬁéﬂ"@ letr?f]°°m£'9§§9‘é 8ip rfihe Fesulting Rerel|had g|uniform layamefpantialbn Smpedded iatkminand
' dos “100_ pRUdErIn 8@ PR kel mer se[err] AL- B (cont ai ns sodi um
. : - ings 20 Raps, 5 Thip 'Prfg:'t%e R?%°f i %l;%d at a
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Subs b wéliaas alumind Skith[ sBtstrhte &rﬁhkﬂe%sesl ffo&h).25t4|% 1.¥8 MAI(@010Q0 6.01A5hé bRl vath tiieAT | bed
i N Exawrpibesterd,of D203 100.457 perh (@008 10 10.01 @ sen) itisibelieast thal 6d platinkbrlas| hibed( 0. 010
i nchyvitdh herbtles becase suffinidntchtahyst @mmiihagrethp raagleolowalla afbvasmoet elshedbef. Withinsuch a
Waé thi helesihis alse proteglied frere aashingeJuive tofsorfacelegtaljstl es in the substrate, 21 EP
73 376 Bl was obtai ned. The chanber was connected to a source of |ow
presS®es conpressed air. Wth the chamber pressurized, the adhesive
conposition of Exanple 2B was sprayed onto the ceram c substrate by neans .
of afr t PR ﬂ’ th?r?éepﬁ'é?ﬂé‘l °f\H§§t°? ﬁ'é?ﬁ"‘?j Py elgctipless platingefsopdustye fprial AiAH08I ve was
applie "EB"PE%" p03|te si de of [err] panel in the sarre vvay The panel was
t f&n ton r;\ na Lﬁ rg
2C. Bef oLk rer? la%er encl\aﬁ es:v av: embe rem inel % CI es
wer e bl o ﬂe 3 qugf gﬁgf ag ,g,f%g{‘ﬁ 9 panel
had a uniy dqam fwfgorp he.aarmd .a[@e eaw h@caw bl £5 S' des

byt No pAWIsduction of MEtalEHseS - finition and Catal ysis of O rcwt Li nes
and Pads - The phot odi el ectrl c conposition of Exanple 1 was | am nated,
eXpos.edrha MehikheVde craipedinamichl 8 Gubsaad is ilvrgdidci Ng a circuit pattern
corresponding to Figure 5 10 with partially enbedded catal ytic receptors at
t he BotThe avdrfatecdfi akaime? i8 wilich thesdbsiygte tshuménaposed phot odi el ec- tric. The
ms3¢r oporous particles were catalyzed with netallic palladiumusing the two
st ep4pride deginatpeat glaimhei Whigh (e snypsirate & an@rgapit polymey. - Copper was plated to a
t hi ckness' of 25.4 [err] (0.001 inch) by the two step el ectrol ess process of
Exanfrl eThe lamingter @b cim Lioreise thewebsErp iA ©8PHIteh good adhesi on, having good
Eagﬁ: %"}? 15fconduct|v‘6t§% n the hagles, were produced. The process can
al"%o g lrpnale Pt S LR “high &e supstiate fra glasgilod Apteet sl el | as al umina, with
substrate t Kk e 0,.,010 to 0.070 inch) and with
throt E "bna? o'?%.% er'é1 ?gh’gfé% 9"“5'"4:5“?“0"3%‘6“"3708 to 0.018 inch) It is

bel i gveﬁlle thateg&' ngp Pthé? QoM\ﬁﬁuhgﬁ Qelﬁ thcgécrbletcpg ag\% e%%gﬁﬁﬁ#ﬁ%ﬁe f i ci ent

caf al'y g iR 449 aBdrdehiSpakiidis) I's. and was not was thin the
holes it is also protected fromwashl ng relative to surface catal yst.

Cl ai g5 The lathidafe df BiRIES i Which (M8 pREIEsMCBICIINBr 19k dRfih bRsbdidksit] ts by el ectrol ess
pl ati ng of conductive netal thereon which conprises 25 a. a substrate
b. am. axhh @éiminate df aier 8 iafwhiob thy pbstbdielatlic@sa srd egrer ot Gquirbgholoaiblestrie tbedded
tmerein finely divided particles of adsorbent which, protrude fromthe
adhe#!. vine Jamihaie of glaimy 8fin uirich Hiee shdisiietegtie is néraquwoasiy d@mlweabwarfdaeﬂasr e t he
enbeddeybsratets agless-filiag netyorkder ?rttﬂlwswqﬂhlsmwws glomis.ect rol ess plating
catal ysts or reductive precursors thereof, and having adsorbed thereon

ei t h&F The dasinate oficlaip 84n whigh, e (Agsomjium eurfaens hayp been renderge: catalifischy] asFeretion et al

i §hs. ZherepRaf piglchdless péﬁ"“%?aéﬁ'y Aot applyiethe pROtRISSYiF Y- i s i norganic. 3.

The te of .cl ai ch the sybstrate is
g rr}h am?nate of claim én inw hlcn the photoresnst ?ayerl';s protectede by a stﬁppal:Te cover sheet.
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-'-_'.35 4 The | 'ami nat e of claim1 in which the substrate is an organr c polyner.
5. TheJam nate of claim1 in which the substrate is a conposite. . 40 6
The- Tam nate of claim1 in whi Ep b gupairate is a glass-filled network
resin. .7 The laninate of claim1 in which the adsorbent is nicroporous
alumina: 8. -The laminate of claim1 further conprising a solid |ayer of
phot ‘odived abtAred.CTha dheenbenydsycomeatsd toi anmurté af lbvapressurdompressed ain AVith Shevabaraived
adsor beessurizad;tthecadbesive SomiTdsigor of Exanariec2Bowascbryaw dBtoithe eetamichsubsirate By means of

phot odpretickrushi Fhel napel was themdribd yas fri Exampli 88 enti ashesiye wee appli€)l to Tha@ppasits sidetas of
cl ai. re_geipAneliini thhsameevayhBreqrgnad wae the tongdsonzonglside with Morat®369 alimigg peyvder as in
photfdPemeler3G: sforsoand pitertpring therseparchsidy. apy lopss duming Raricle, wergeplown from the
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2C. Befhghelosdihid-alas’ pfeieded)mmga*here!ae@dnw@cmtalvaMy | oose al um na particles
wewed bl.own fromthe holes with a jet of conpressed air. The resulting panel
had a GWW’Orm | ayer of partially enbedded alum na particles on both sides
but no povvder |n the holes. B. Definition and Catalysis of Circuit Lines

and. Pads o foh® Aressratiop of Erintes giguitst Ry rleckple gf opngjucive; mgial {gyeon
exposed a algped as descri bed producing a circuit pattern
rtlaII tic r Lors at

cor F%Sp ondi h%h anﬁere er of 1n(1)en a esr avrn rt}éll om eg e% tﬁieM divided
t he bottom PLass grq : gs'\ee yn'? Qa4 SloaCs il T C raﬁh
Ty Ei Qf &r H&fﬁr sﬁm

m- Cropor OU§
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t hi gkness @y raictbnloEbthi idrg. 001 |nch by he two step el ectrol ess proess of
Exanple 1. Uniform conductive ci rcwts w th good adhesi on, havi ng good

. cover age 'ﬂ:@ﬁhw&r’ét&dﬂ&ﬁkﬂﬂnh%i&h/%&:b@%ub%@&mc wer'e produced. The process can
also be carried out on substrates of glass-epoxy as well as alumna, with
‘subst r at eTh hintrersad sieim & in @hici)tha Subskrae id ad@inam (0. 010 to 0. 070 inch) and with
thro&rgh hol e di-anet érs. of 0.203 to 0.457 nm (0.008 to 0.018 inch) It is
beli evéd rmm:@mcpmm whichihe substrtecis el orginidriolymehie hol es because suffi ci ent
catal yst rermains on the rough hole walls and was not washed off. Wthin the
hol es Bt The '%P'Wé'@'ébﬁ'éd’“‘f”?@ﬁﬁ%"ﬁ'ﬁgCP'Eﬂ"’é'Eel ve to surface catalyst. Oains
~1..\% | ami.pate..for the aration of printed circuits by el ectroless

pl at¥n§ offeEnaief Foim ﬁ’éf”g'lch R &voakAe \ﬁﬁlgl?FF'tE'BW%’gs'?S a. a

substrqt here I C ad@es ve having partially

| .enbeddedepﬁelr'enahea%c'ﬁ'& y'"(‘fl Vi ﬁ'sa%ﬁgg’?.' c'I"8’§P°6‘%“sa T8Fbent whi ch protrude from
t:h dl f f
e 05 LAl D b it T 406 O

_cata ysts or reductive precursors t hereof, and havr ng adsor bed t hereon
- ei ther g3 ARtk of Okind8 i WIS ihd Bk @fer 3k dry fim phbibdeiscgduct i-on of metal
.ions. 2. The lam.nate of claim1l in which the substrate is inorganic. 3.
The: | am. rrareeanﬁriatecdf alaiffl 8 id whidh thB ipidtodielbetriS Islastisdlager bSigaill phtiddlecdd 4. The
| amsmat e’ of .claim 1 in which the substrate is an organic pol ymer. 5. The

1l am natit 'ﬁhb lerhigatenofl ciaim 8tin ohich e sholbdipleatticeisi rmnauueamalpabveuoeable and either the
_ o substrate is a glass-frlled network resin or the adsorbent is microporous alumina.

e t

oL '1_2. T_h_e -lamunate.of- clarm)8 in _.whlch the adsorptive surfaces have been rendered catalytic:by adsorption
86 thereon of an ‘electroless plating catalyst prior to applying the photodielectric layer.

S - ';_13."."Thejlamin_ate'of claim 8 in which the photoresist layer is protected by a strippable cover sheet.
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-'.,:_40 6 The Iam nat e of claim1 in which the substrate is a glass-filled

'netvvor.k resin. 7. The laninate of claim1 in which the adsorbent is

] croporous alunina. 8. The-l e b2respgpel aim 1 further conprising a solid

| ayer of photodiel ectric adherently overlying the | ayer 45 of adhesive

and adsorbent particles. 9. The lam nate of claim8 in which the

phot oditél Betlaninatq ciyleim 1 which has Yeshielentrojsisely papdither unitrm Iaver of Metal. | ani nat e of

cl-aim 8 in which the photodielectric is a dried layer of liquid

. ‘phot odit®| Etetiqnigste of glaimm8 in-mhigh thy syhstatecestaing p glurslitg of thioyghiheks-t he

" -photadi el ectric is nonaqueously devel opabl e and either the substrate is a
gl as$: fif Thedampipate,pf claim 84 wh $rasttedisp Brofpaiqr supees hotof Blieh baveian pReret2.  The

|'am nat e 8¥°'61>%%“QV?’W“MV?{W*?’W@“’&'&%%‘&.ve surf aces have been rendered
an.electrol tin atal yst

- catal yt'J,C brﬁélj(hog S(?rr? %8 gaﬂg% ole !é & o Cpr‘ned circuit %haratitﬁnze |n D 1h t % som 3

prlor to ayer . 'm8 in

whi ¢ FnS%bb% eﬂMé‘Jerbf% e %ﬁﬁe@ﬁe{&yasg Jppabl e cover sheet EP

0 27 376 arem s%,e .th(ﬁ a} &rraed hEl aa%s&@eﬁmﬂh%ﬁmé fome g
pl ated wit radﬁesusr hmrmd ¥ SlibsRite. RS B |5 surbhe mmareeadsﬁrpm artmegpacnomhl ch
t he subst r%ie@tr&é%@bﬁﬁr@%aﬁlyﬁé Wrédubttvy p@éuriol‘yt y hol es. he | am nate of

cl ai m 8 i n 3napidhant RasoMiHgSInkaIhe phrade buMace¥tinVlecaldst PRy &tziybt ﬁih witedut Bave an
adhesent | gweious $tdp) ushg @ reiictow protuydongereetyer of phot odiel ectric (c). 17. A
met hod of  malkppigngaa selideleyer @F eBadsynsiive tieldctiic adtib@oklyCoveC thi tlayeh at adhibgivel aheéd | N
that it corgsatmetpatticles;sequential steps of 10 1. applying an adherent

| ayer of pd imegevise excdsing ithecphpigsensitiyg iserface tocactinic radiafion trpefietta solybilityreirange in

adhesi ve withefightrepreqsed iiage ¥eas opthe phatdsensitief sufepeor bent whi ch protrude fromthe
adne®i ve a\ﬁa\ye"fW'BQﬁ’lerFé'“% HEQQPéfeés of the: phateserisiliv dieledlts: hyagolvent sievajgament thyse
adsor pt i ve $pohY é’P‘@é‘Y‘“QW‘E&S‘é%? gberd gartigiesy | ng cat a sts or reductive
presur sors t etF‘ at g" 24881 };\%“'Véﬁ’ﬂ § sf°ﬁ P depring jopto Mg padicles g
el ectrol es ? %Je%’gﬂf%ﬂ Vé’f‘g Wt‘i' I LAYl @ Prpvigus step using B rRAUCHR PIECITEY s ng

3. reguot i ve L .at.r Shife eta.orzglhg Pl oo d@'gfyer gg%ggot o
'mgevg,aeth Ype@as wditbtits oo e By e to

effec yﬁ ange I'n tﬁ ? %t exposed I nmage area o ﬁ

phot osensrtlve surface . renoving the soluble i rrage areas of

t he HhagonRNAdtidd\e? cnd.hreiﬁﬁwmcs nraxadwdw@arrfa&e\naleqraemhdaréat&ta@waﬁa&epﬁohe
under | yi NgorBdn0if bstalyst it e0biRith of Sdnbicilefistal Eatiohd) phidi® PG tHelpAbtodiditric
particl e wmys.faces were not catalyzed in step 3, adsorbing onto the particle

surfaces an electroless plating catalyst with or without a previous step
usi ng a9.r Beucdthodef plriecris @hicl the adsofptiveasodac@$have been rerBiered reglodtiveobyeadsbrptiopl at i ng
condact i viberpantchk regincing aghn fqnaortdmtweemewlmrewmmapphomehotodaeﬂmnc'Mnm t he

pol yneric_adhesive | ayer is photosensitive, steps 4 and 6 are omitted and

t he poR$rHejwRetiod phglaimd7 rnﬁﬁee\masoe'veﬁrmwve i5vQl ds PAOBENE G at i on before bei ng

t oned with the adsorbent gartlc es 18. The nethod of claim 17 in
wh-r/c% #he 'hd%r'ﬁislvw@‘eéef'rta% reuitaAe bﬁgl?n"qﬂlgﬂdfa‘i'% tatal ytic by adsorption

t her'eon, 0 for t|on f nductive netal cations, prior
to appl )zr'l él"g&?c& esshd)?geg REf "rrml"c }he °la'mq§ hod of claim 17 in which

the ad%ﬂrmélycﬁolgééglpﬂageﬁiaeﬁdtlﬁ?cgﬁﬁ&e %Q%e%do %VE by adsorption 35

thereon of are or conductive net rons prior to applying the

phot gdisg! £Ldiddbiedsi¥ited phfted Jhatmmg@heqreueha&nuuo.l n which the polyneric
adhesive | ayer is photosensitive . An electrolessly plated printed

Ci r cui i25.NTridceiddifolbsdn prRsdRied lcirdilt F Biylof. clathhy 21224 iN\Which @BLpidh & Jairied bty d
printed CinitidiiyislectroRdsly pisting laahinredah 6fcmeddl atd thénslebBolytidally plitinged Iyt biThets 9h Yoppl at ed
printed Céfﬁi@tﬂléctrdf@dephyédlahﬁ met hod of claim19. 45 24. An electrolessly '
pl atsed printed circuit made by the nmethod of claim?20. 25. The

el ect r @b-e& ghejhog| fart veking & rlérejokte far dhg brepdratam;of ofinterd gifcuits Byl eldroless wiatinghoft he

pl ati ng i epndustivejneatpl thateomyhi¢hrdomprisies the epquentiplstepssefl y pl ating a thin coat of

net al and th dqimiag &g tadBront ilayan phycrpsist ?h'ﬁgp%lyﬂl‘eaiyé'ﬂheﬁi"e r?EtaaI'eadrP"?cﬂafface of a

substrate;

55 2. toning the layer with finely divided particles of adsorbent so that they become partiafly embedded
within and protrude from the surface of the adhesive, the surface of the adhesive, the surfaces of the
protruding part of the particles being adsorptive with respect to electroless platmg catalysts or

reductive precursors thereof;
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of the electrolessly plated layer. 50 26. A nmethod for making a | am nate
for,the preparation. of printed circuits by electroless plating of
sonductive nmetal thereon whiclepcppre 3ma® t he sequential steps of 1. form ng
an adherent | ayer of crosslinkable polyneric adhesive on at | east one
surface of a substrate; 55 2. toning the layer with finely divided
parti cl es3p¢rosslinking I$eenpolusesr phesive fechardgp dhonieven and firgily kold: this casbedtediiperticley and
pr ot rude pyrigpast e surface of the adhesive, the surface of the adhesive, the
surfaces 6f o¥feanpling rau'ﬁYeﬁg phftqdiefeptrig FPethﬁa'l"?"?"X'P%éayﬂe‘Pf ﬁg’sﬁﬂ?ﬂr tsiye apdl t h
res t t%?%?%%’?t#’%ﬂ’%‘spaﬁic B B GORINg P Shes pastally epbrdeed ReMisle sudRceD? Sty eof

. crossllnklng t he pol yner adhesive to harden the
Iayermar)\d f mt)eld elr'(ilctpartlcl e surfaces; and 4. either

00 O X\ﬂl a prin L :
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adhesi ve i all
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phot or esi 4! eithe? etchiF GV tReCunBAB8 brdgs df iR oRBIRIERSIP BIbtSd lafed, oRplingitte undslerdd | on t o
effect a smetaudédsj ty change in the |ight 10 exposed i mage areas of

t hes phot oBseswipping ofBthe reiaining agpad diehephbioresit; andage ar eas of the photoresi st by
sol vent deéMe hepmenhthe Litnegerakpaaliaregs wére platad b stepi4ngictdigaety thb eel gregs Iwhicke d
| ayer; 4. wemetuhderlying bbphoipresishy t he uncovered areas of the electrol essly

plated | ayer,. or plating the uncovered netal areas; 15 5. stripping
of f t #e Themaihed efglaim &g which tth"OQYﬂ'ﬁddF%% ia@@s argplgtedsin siep 4t he event t he
nedvered netal areas were Iat ed in step 4, etching away the netal areas

whi ¢ h2hfuitiays, cf@P‘P‘%F'F? aw&gg [n@ dqgether tyaor 'ﬂ?ﬁ%“’l?@f’ﬁﬁ‘ﬂ"‘%’i"a‘l?lbéﬁﬂ?ﬂw %% whi ch

the uncVEPSYC g'trb'f'tafrﬁﬂ'at? jpyers ghadiesiveg i ti| ayer printed

C|rcu y bonding together two or nore printed circuits made by the
hg"%"&gaﬁ’{/'gof claims 17 to 20, 27 or 28 with internediate |ayers of
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filmsec. 10. Stratifit salon la revend| cation 8, dans |lequel le
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