20 Decenber 2006 SINGLE OR MULTI - LAYER PRI NTED Cl RCU T BOARD W TH RECESSED
OR EXTENDED BREAKAVAY TABS AND METHOD OF MANUFACTURE THE e S006
REFERENCE TO RELATED APPLI CATI ON [ 0001] This application clal 3 priority
fromU S. Patent Application Serial No. 10/184,387, filed June 27, 2002,
entitled "Process for Creating Vias for Crcuit Assenblies". BACKGRClJND OF
THE | NVENTI ON [ 0002] Presently, printed circuit boards are fabricated as
part of a larger panel. Each printed circuit board can be configured in
any shape, SINGBE&R mThLAmPBWEEDSMHﬁﬁﬁR&WE@ESﬁEB (MRde in
r ect angul aEXSFAHED BRIEAKANGAY TABRANDMETHODB O MANGE ACTYRE THEREOF
circuit board is conplete, it is cut and separated fromthe |arger panel,
nostly by way of a nachine cutting or routing process in which a channel
is cut around the pri nMS@iREHEREIﬁ@EﬁﬁREHMTM@LIC&MnS the channel

around the [ ted CUI rd.does no
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pl aces ar oli®/ds4,585, ﬁhéﬂumﬂ?eﬁoaﬁ eﬁthkedﬁ?noc&mﬂ:rﬂresaﬂ:mg Vidsdar Clirdudx Aakdraidiesi.t to
the |l arger panel until the Doa m.the | arger panel by
breaki ng the tabs. Typical |y, =rets rnted circuit board do

nﬁt ext end[lmoz] tsdedfgesemﬂgemﬁntlebenmfmbdwusbee fabhcdﬁad ztspﬁrtroglaﬂmg&fmﬁﬂcﬁsh I nd
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boards fr Oﬁﬁu‘hlablgﬁﬂ'e apaumedsinat@angulis shidpsd eGtaatatd fsi2es. Wabn gbrisdtioy ob@@ﬁﬁi&d
because the, || nt}ot ed di nensi onal st b| | i tg%ﬁ_ the print ec{ circuit boards
does not aFrat Boat) s cpepleln itdF i HEBatER fremy e baa%qr 1 BOIHPERE Ol t he

| arger - panfthindditidel d?@&utm(iﬁoc%ﬁﬁbl Rehidthechafitel RNRE ¥rofdd thb Brilfell 0iast vohsdcui t
board further weaken the pani mat eri al exas%)er ating msr eql stration of

one pat t er P EStaHssigRs the shgprel proend dhermsited cirpuit bersd dessaieh PerapIBiRky rcircle
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integrated circuits dissipating heat to thé printed circuit board to

renove somBergpetgnel ﬁédﬁtrmﬁdoﬁrquﬁebqafé &y pdachdt ¢o theylarger prpel il dharbeprd tie
ranges of hgallatedRom!iRe BBRH park] ‘6@151;6%1(19& fheGiMsP: T)&)R:Q@ij GhetAb1dnes TEe gﬁﬁtgﬁ ed

circuit board_ is sufficient to cool theé integrat circuits wthout the

need for bEF bapd desgeerdengdo e adecsvheresthey wmﬂ bt cy &y therraatingeprocsys tls fhis
however, a@a%%cgmﬁéeym&m ik & ¥§§e@%ﬂﬁ%d§é§%£ﬂgmmq1%3*@111?&03&&16 substrate

covered by he integrated circuits increases her ma th to the
printed ci 903k boarkheiesistiag mediofls of eutting printedacipsaitoadh Som baegeripasistaye of

the systemidGisass o GkBPbdaYds debfisPik RhEfld Qich&iohal R8RSy bfine printed

circuit boards does not allow registration of one high density pattern to the next on the larger

panel. Cut lines made around the periphery of the printed circuit board further weaken the
panel material, exasperating misregistration of one pattern to the next.

[00G4] Electronic sysfems assembled onto conventional printed circuit boards rely
upon thermal conduction from integrated circuits dissipating heat to the printed circuit board
to remove some of the heat from the integrated circuits. For intermediate ranges of heat, up
to about 2 watts per chip, conduction to the printed circuit board is sufficient to cool the
integrated circuits without the need for bulky and expensive heat sinks. In high performance
systems, however, as the density of the system and the percentage of the substrate covered by
the integrated circuits increases, the thermal path to the printed circuit board is less efficient.
At a point when the density of the system increases sufficiently, the printed circuit board is

not effective as a heat sink for the integrated circuits. However, the need for effective
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not effective as a heat sink for the integrated circuits. However, the need
for effective -1 20 Decenber 2006 thermal conduction fro i ted
circuits to the substrate and therefromto the anbi ent be%ﬂoﬁggelﬁn%ﬁggéé

i nportant as systemdensity increases, Because of the evolution toward

hi gher systemdensity and |larger integrated circuit coverage, neans are
needed for cooling the substrate in order to maintain the integrated
circuits on the substrate at a safe operating tenperature. [0005] In

addi tion t theryd comduciiombiom tthomfegtategheisuits to thramvbetray sndatherefromrte thei apgignt

require | oyl I i . :

| ntegr at el PRCABRIEBRNT G, A3E-A R SR iR b g b Bakdaiater .
power and gystumdesitpphd dsrgar mtdgated eticuitbgovetage,useansfaré avededpiod avdimgithpass
capacitors t he [ .and nd..pl anes, opvent |

printed ci ?@8&%§E%§?d5§ ?0 (%aﬁ%t%g\t,%? sn%% %@C(E: gﬁﬁlgtcstoendﬁjt%osmp}%\%& gta%ﬁ%r%’ﬁ%ﬁh%l anes
t hrough vi smpshahedr ext end t hrough sone thickness of the board, increasing

t he i npeda of this nt act..and, degradi ng.perfarmance of the system As
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i nportant. 006] It .i therefore,. an . object of the present.invention to
over coms. : RIS %ot oRRAEY e AS: RO R P cE i e R (PRSI

bloar d C\ﬁ\/i By tenge gf Idwlirﬁ%@lhhdgt@@afidaﬁaﬁtbrs cbﬂ&ﬁﬁdhﬁﬁ(ﬂ@vﬁhﬁhﬂhﬂ@mﬁn@ pmdw:th ive
pl ane ich extends to,t e of, the printed circuit boar ut ichis
subst ant i a&“f?n‘f?ﬂfm Pm&tB‘irﬁF‘éJ%S?"?r,ds’c%%‘tgﬁ 3 CAREGLIQ PO Eh R P Rlgnes The
edge of t BRopAREHYGIHi M@ 8hrolEl sdR@MBICREEsDYT thB BodrfSHéradsiniOheRbREARE ofan be
on the edge . of a tab which is utilized to couple the board tq a disposable

part of a P&} gaHachanbregpding peréorpaagedof e suvehed As PYHRREESPRES AABFHS 60 on.

The exposegreBREfofPhakififoh ARguEhie/@nhayiths RACRABSpAX BAREIhry AN he P5wdkhag t he
tab and sinhgulating the printed circuit board fromthe di sposable part of
the | ar geFOHBHBIRICS PRCGHAS TAiDBEROFERY , the tab terninates in a recess in the
perineter qfookne Prim§gdhertof YhtothQalod thd PrediPliiRhtiGTROdidBathe tHeNRHokaDb
extends outward fromthe perineter of the printed circuit board. [0007]
The conducPiopims|aahetherrbyberovigingecprintasipineait apard Javing aue er wefspaintedgieit 1 hat
can  servepbNguahait ResRiuehive AU \Gdifdto BYBYpeldt B BRItk dibGifboard
conponents_di sposed on one or both surfaces of the printed circuit board
or pri nt edbeiwhieh is sgsandallyaPeimohenmulesely mogeed by gn insulating material. The edge of

the conductive layer not covered by the insulating material can be on the edge of a tab which

is utilized to couple the board to a disposable part of a larger panel that the board is formed
from during fabrication. The exposed edge of the conductive layer becomes exposed upon
breaking the tab and singulating the printed circuit board from the disposable part of the
larger panel. In one embodiment, the tab terminates in a recess in the perimeter of the printed
circuit board. In another embodiment, the tab extends outward from the perimeter of the
printed circuit board.

[06007] The conductive plane can be formed from metal, such as a copper foil, that can
serve the dual purpose of conducting heat away from electrical components disposed on one
or both surfaces of the printed circuit board or printed circuit board layer and for providing
power or ground to the electrical components. The tab which extends outward from the edge
of the second embodiment of the printed circuit board can be coupled to a mechanical fixture
and/or an electrical fixture to provide a path for the flow of heat from the printed circuit
board to externally coupled mechanical fixtures and/or to provide electrical power to the
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power or ground to the electrical conponents. The tab whi ch extends outward
fromthe edge of the second enbodiment of the printed cirgyht.hoardggan be
coupled to a nmechanical fixture and/or an electrical fixture to provide a
path for the flow of heat fromthe printed circuit board to externally
coupl ed nechani cal fixtures and/or to provide electrical power to the -2
20 Decenber 2006 electrically conducting |ayer of the printed circuit
board. Still other objects will becone apparent to those of ordinary skill

in the art clgpapaliveepaivingrayenrddhe pariad sigouitheoard| [SEWi atker abiactsi wWiblgbecome
descriptio MVAR ;J\Mﬁ - i i LSy a
ci rcu: !to Ibog?pc?%%at ?%eg):f u%g‘gml co%u@télia&g%gﬁ]é%a;&ﬂﬁsagiﬁmﬁ%ggﬂﬁgmiggmgﬂg

i nsul at i ngdeteited deseiptiomd an i nsul ating bottom |l ayer. The top and bottom
| ayers and the conductive sheet define a circuit board | ayer having an edge
that includes an edge of the conductive sheet. An insulating edge |ayer

covers substantially all of StHdMEdRjeOFdHE INVIGSHNEti ve sheet. [0009] The
conductive t canginclude.at J.east one vi.a t.herethrough. The ins ting
aver s can B0, roatkr Gt Bt H P i Benfll 1 e oA B R
conduct i ve sakeddhed betwaenran iesulating wp lagert dnd ar insulstinghboatemciapéror Tiel topaati ng.
At | east ope. of ,the tap.and botto I rs can.have circuit pattern
formed t hePauit G oR 6 orRBHvachory Witsen Fapur B Tt it AR 4 one
openi ng whatcidas frogdige of therendirtgeshaét. tAicinatnily elge/laye teedrs hibsrufisat of n
response t%seﬁ a(rgg ingﬂéhﬁ circuit board |ayer from a panel. In one

enbodi nent (“tfe%® i}]&s‘; Y5H¥¢ SH5FL t he edge can be within a perimeter of the
circuit bogoudy] ayer .THebaO e siebifcad 0GR E: Past bnotia tHeeetRdGgh. CHiR ikaltinga t ab

attached to the ircuif.board | ayer. where the tab.extends intqQ a recess in
t he circui anyééfPlagff &ﬁ?’@@l@ﬁ“ﬂ%’e‘[‘?%‘ﬂﬂ%%m’aﬁhdt?ﬁ?ﬁt%%H’ét@ﬁ‘&}“’?l&%/%?%t Bnd

t he conduchinv@nehesivndehagtausaietonfdrial cdafifd. UAE fealthshie Gif ilidHob R@@bgorh ayer
coupl ed to_a disposable part of the panel by the tab. The insulating edge

| ayer coye}a§5¥ﬁén@d§é§“6‘f“1?%‘€mcf85n e circuit board layer prior to
singul ati ogpead] t he CiHeGHiliaiRRalgk lafdQhn fcRidk hiMtast bﬁé’@;}ﬁaﬁhﬂg&uﬂé@é i Fﬁi of 1€
ie

panel. The tab is responsive to a breaking force ap thereto for

breaki ng WREFAIFEFORRTE FRegt i epRipdiin raSpeRse te spparaking heroirgmt o fyeEEabl e
(F:)?; E:UIOI Eggrpgﬁe?g%?ﬁé M dithERSthe Rpdse®@bart HEht @B QBN AlpkARBRHor tho the
circuit board layer. Moreover, the exposed part of the edge can be on a tab attached to the
circuit board layer where the tab extends into a recess in the circuit board layer.
[o011]) The top and bottom insulating layers and the conductive sheet define a panel
that includes the circuit board layer coupled to a disposable part of the panel by the tab. The
insulating edge layer covers the edges of the tab and the circuit board layer prior to
singulation of the circuit board layer from the disposable part of the panel. The tab is
responsive to a breaking force applied thereto for breaking whereupon the circuit board layer
separates from the disposable part of the panel with at least part of the tab remaining attached
to the circuit board layer.
[0012] In another embodiment, the conductive sheet includes a tab that extends
outward from between the top layer and the bottom layer. At least part of the edge of the tab
is exposed when the circuit board layer is separated from the disposable part of the panel.
The at least part of the edge is outside a perimeter of the circuit board layer. The tab in this
embodiment has a top surface and a bottom surface. At least part of one of the top surface

and the bottom surface of the tab can be exposed, i.¢., not covered by insulating material.
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[0012] In another enbodi nent, the conductive sheet includes a tab that
extends outward from between the top |ayer and the botto t ast
part of the edge of the tab is exposed when the circuit B%%Eég{a?/ég\rzopg
separated fromthe disposable part of the panel. The at |east part of the
edge is outside a perineter of the circuit board layer. The tab in this
enbodi nent has a top surface and a bottom surface. At |east part of one of
the top surface and the bottom surface of the tab can be exposed, i.e.

not cover eod] i nsulAaplumyltymﬁ @rcutt|board 3ay26 @edertiveina20 dGetted ®1HBim A miltir al i ty

of circuit board S.ca Iamn 4t r r er

o rout - boltie Syt PReEd, e B 8% opd SR o1 B BE g R YRuTNde o B
circuit boaffd: ¢am e tabfdfsaitter @irhmheoetrabajaf o rthé Imaﬂtl-(taiylen virtuibbaerdl |Ayer of
the nmulti-layer, circuit board. An ectrqni.c c onen be ¢ t ed
botween t nEICHEBICGP G PRLS Conpi feayh BeARo e e b s e R e
circuit boafe bﬁﬁfﬁéucuﬁhﬁaﬁﬂﬁ%&ﬂh\&&mﬁmﬁﬁﬁe HeetosTeon@icireuit bod@@aeryelr d;aa)cbﬁmﬁ: an
defi ne th ground, pl ane of t rcuit board

ver C
conduct i vetbggeapd B*anﬁﬁgf}!’?erp‘ﬂf:‘qﬂeﬂ |°‘cr°“1tb‘?5)5$ddaqdat§}“éf’ @&ﬁ“‘(f@ﬂ‘?ﬁé’?én %é’FC?}F ane
of the mul phard RY&Tcak BEMSIpoRRepne iRl TR cMeMddag 1S al so a method of

formng a circuit board that i.ncludes prov a first cond | heet
and sel ect [Witly r endengvenends aksr & mseh B‘%g rﬁg“& ﬁecnfcf"Fslioardcgﬁ &Eﬁ‘f‘g’

sheet to fgxomdﬁaga'f‘n%ﬁ ca@i@lve @ﬁé@t@ﬂi&léﬁhﬁ%* r&@ﬂ&vﬁig dnelP e bhrdibnd & tBOBRLed toO
a disposabl art of the first panel by at | east one tab that extends from

an edge of CftqeléCtWP rebeet tej foumi & T apanclpving odEY Greuitioa SPbiammeleialo @ of
the first Hﬁll!}bg,lible E%RJ s ﬁéglepeﬁu {38kt iofie PRI SFerdd® o af bdgstorhd Eikk t

board so at ast “eac dge o first circuit board is covered _thereby.
The first eirquigioarditosandedes of dhradispasebls partrof the stsprsshbie ipadating soingdmner

wher eupon ,af: b GGk f(ﬁ;:?{&hc%it dolft {PR 15%%&&%%& to?%eﬂrsE Cirduiendatd RlcoGlhkgui t

board and CHi S part e tab 1ncludes an exposed edge of the conductive
sheet of t thereby.r The Bist eirduit Hoardrig serpaeiSionT e dlﬂ@gﬁﬂb&tpaﬁgn AceannpTgVReaIPBR

PPl 1 ed Ot e bl S i ibUehna O AR (2 IPARELec MRLRHBAP U pheBe tnepeh

edge of the at Feast one tab 1I's covered there e at |east part of the
tab can t eintudeston espesed pdgerndithpeconduptiveshepiod the flpré‘frqnlm beatdf the first

circuit bo 001 C

clondﬂl:t ive sge]eE angd hes eﬁe@%v M&n%éﬁj hg(f\lé&jgl% %fégcmgﬁg’?%n%edo@%e
second conshetipoe as lragteatio edgyrqﬁtbs gdeonche tplamedovaad! Ithtrg:ba Sdhe @hlgast ippd ©f t
board t hat th( % bcc‘{)ag amn}a%coo%e é)nms <? l u ﬁag ée&et%%?tﬁe%&%%g& ?Q(%!rc% o anat | east

one tab thart "éx e econa circuit boar edge of
t he [0016) The method can also include providing a second conductive sheet and

selectively removing one or more portions of the second conductive sheet to form a second
panel having a second circuit board that is coupled to a disposable part of the second panel by
at least one tab that extends from an edge of the second circuit board to an edge of the
disposable part of the second panel. An insulating coating is applied to the second circuit
board so that at least each edge of the second circuit board is covered thereby. The first and
second circuit boards are then laminated together and the second circuit board is separated
from the disposable part of the second panel in a manner whereupon at least part of the tab
remains attached to the second circuit board and the at least part of the tab includes an
exposed edge of the conductive sheet of the second circuit board.

[0017] The at least part of each tab can terminate inside or outside a perimeter of the
corresponding circuit board. When the first and second circuit boards are laminated together,

the at least one tab of the first circuit board is offset from the at least one tab of the second
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di sposabl e part of the second panel. An insulating coating is applied to
the second circuit board so that at |east each edge of thﬁ)ﬁgmrgb@@wt
board is covered thereby. The first and second circuit boards are then

| am nat ed together and the second circuit board is separated fromthe

di sposabl e part of the second panel in a manner whereupon at | east part of
the tab renmains attached to the second circuit board and the at | east part
of the tab includes an exposed edge of the conductive sheet of the second
circuit boawahit foagh 7n glhefrigal cbmammnbantbesfecfemily coabecteslrbetvesernitheent deaptpsiede or
out si de a per t n the first and
second ci I’(Piaﬁl Itf H%oﬁggt ?qulw %%94}%?&@9{} ﬁbﬁﬁy%qﬁogp‘?{cﬂ%gs 8one tab of the
first circuit board is offset fromthe at | east one tab of the second -4
20 Decenber 2006 circuit_h
el ectrically connected betwee
board and fivegpt | ealit. biwea émﬁa;ﬁpetdpectsrewmvdota pm:ted cmarmbardBRyeEEavmga

Sl AL B 4 sl SRR o

sur r ounded pieyend inveefitiasl at i ng materi aI in accor dance with the present

or i ntedci A00E boar e 7458 SRaY RESIRFBEE SRBust § Ao o § sl i byt

circuit patdyer of fhertyRcshowntil Fi@ut Wweliing acdingit patirh degRd opahe ohtwaldfi2p
Figs. 3 and artﬁg{gl@?n views of panels having different circuit board
| ayers fof romin accordance with one enbodi nent of the present

i nvention; [(0A0R1] FiEgs.3 bl & o) Rin Vit Ffpahdl® hRERE UFTeERO WRCiNbdakd fayerd and
4 | am nated together wth the circuit board |ayers thereof in registry;

[0022] Fi glomgef Seggiromyipagpardanse aph onembadiment b hpmresetiRE ¥fhel s in Figs. 3

and 4 util '[(ﬂﬁl] t o compests 4 Piah Wie® Sfake parRRakbwh &Y ERpS. ¥ shdd RRESARI BedRet S Of
the panels; [0023] Fig. 7 is an isolated plan viewof the tab shovvn in Fig.

6 after br %chﬁltbpﬁgé@ﬁ'éséhﬁﬁ)ft%@wﬁﬁl i cation of a breaking force
applied t hgjéS L [0019{%]6 f5iag- 1so$aiéc§pl§1 Mb@‘@(fﬁ%e\ﬂu@l ﬂi@gaﬂeﬂﬂﬁ?@él 3 bnd4 bifilizen

Fig. 7; 10 are plan views of panels including printed
circuit boéPr‘HmP%g? i circpt h@eé@)ladgrﬁ@edwmblmtswéﬂw@mﬁl ment of the present
I nvention; 1pg23] Fig. 7 is an isolated plan view of the tab shown in Fig. 6 after breaking in

response to the application of a breaking force applied thereto;

[0024] Fig. 8 is a view taken along lines VIII-VIII in Fig. 7;

[0025] Figs. 9 and 10 are plan views of panels including printed circuit board layers

in accordance with another embodiment of the present invention;

[0026] Fig. 11 is a plan view of the panels shown in Figs. 9 and 10 laminated together
with the circuit board layers thereof in registry;

[0027] Fig. 12 is a plan view of the laminated printed circuit board layers shown in
Fig. 11 singulated from the disposable parts of their respective panels;

[0028] Fig. 13 is a section taken along XIII-XIII in Fig. 12; and

[0029] Fig. 14 is a plan view of the singulated laminated circuit board layers shown in
Fig. 12 with certain tabs thereof coupled to a mounting fixture and with certain tabs thereof
coupled to an electrical fixture.



[0026] Fig. 11 is a plan view of the panels shown in Figs. 9 and 10

| ami nated together with the circuit board |ayers thereof jnp E@%ﬁb%trg?ﬁ
[0027] Fig. 12 is a plan view of the lam nated printed circuit boar ?ayers
shown in Fig. 11 singulated fromthe di sposable parts of their respective
panel s; [0028] Fig. 13 is a section taken along XIII-XIIl in Fig. 12; and
[0029] Fig. 14 is a plan view of the singulated | am nated circuit board

| ayers shown in Fig. 12 with certain tabs thereof coupled to a nounting

fixture and vvith certai ETAMSEDD@S@WTI@@F&HEW'HD&tH cal fixture. -5
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ref er gﬁcee 08§ i g. 1 ﬁfrﬁ’ilcg Cg %L?]Hnngg:f TGt %% §€rgr\f|8%lﬁ%esall an by

el ectri cal donductivpgheet bl\li%llsth%teetw cah Ok fordhed Hoaed ce‘bpaefmlm ifcorniee] Allagynoa
copper foil, .an jron-ni

conbj ns th Sheet 4.can be
a per f or at @RAens e’?ﬁgmghqeh“ ??%be ﬁpgfor@tgﬁheggasas gp,na ﬁé’é ?a-s411cf
desirabl e §hest, 3hieabsidbleFolahea a0 8RR dosfRtht afmérﬁﬁrmhnsmn@m@mec@maar abl e

to that of silicon materials fromwhich jintegrated CII’C .ts are typically
prepared i 9 B¥Qgarmateiak Gommrhich iepiated %*u‘ésd?’f%g‘fpbﬁﬁ}’ B’r“ﬂ?@ is PTdF’ité’OPr%/‘%ngdher e

the integrajed 4 Jdﬁéﬁl&n Rhint@ ufiReH 38 ahdr HRAMREREE] drchie 'di- b f;fa&&fgec'& besmdted O
printed circuit board layer 2. Describing sheet 4 as neans that

sheet 4 i sCiEewiteBe shpwa} tohRrintedcinguis |bearé|1ﬁ:fep ZOfotSPﬁﬂauﬁgfheﬁb‘i &% PEHOTYP Faeaps

spaced at #80Mea 4 i MRER edt havBB 3 iuMit ﬁJ)llBé’ of Ni8H6 pAck® af RBhINY 8
I's formed around sheet 4. This coating can e formed around sheet 4 in

any manneriof@agikh in the art, such as conformal coating. Mre specifically,

coating 8 Lﬂ%ﬂ'ﬁ an '&%Mk&hwﬁ] @&ub@}é@; W%Q WA GRVIRA Shelt § O Woiafpeg 12 of

sheet 4, a ul ati ng bott ayer covers a bottom surface 16 of
sheet 4 aneange formehipuachgheeiddén my@ammswrcm@w@rwhr@séa@@ cgptingheet

4. When Shﬁ% esfpeeﬁcﬁ@a&o%ﬁn s G h %og?@el ng bﬂaoéwiﬁggm@ice ¢a6h

t hr ough- ho Vi a o coate o0 portion of
sheet 4 i ssheeff 4, anricoVatingdobymdapet |1ﬁgv1@ch fayes 2] mehsurféf—eelrféﬁEéiePTo‘F pdyan 2

and wi th C?’%‘Sel"‘@%o‘;%-é ef |’1§ %1? c%v-frkgn e& e bf'éh%g 4, o el Eltleepgq‘ar goalt@y 11

fornmed in SCri manner ave a conductive pattern
on the out ewmtidg Baen mgemurs‘uefe@ foeaclopiarb@}!dmlelor windy xsraISOh@at?’dtW\ldr doahaglgng

surface of ppohl QU A Rled PknSABNGRY Y 1Bkigocesses. - Speci fical ly,

[0032] Wlth reference to Fig. 2, and with continuing reference to Fig. 1, printed
circuit board layer 2 formed in the above-~described manner can have a conductive pattern
formed on the outward facing surface of top layer 10 and/or the outward facing surface of
bottom layer 14 by conventional processes,  Specifically, utilizing one ot more
photolithographic techniques and one or more metallization techniques, the conductive
pattern can be formed on the outward facing surface of top layer 10 and/or the outward facing
surface of bottom layer 14, This conductive pattern can include un-plated through-holes or
vias 6-1, plated, blind through-holes or vias 6-2, and/or plated through-holes or vias 6-3.
Additional details regarding formation of printed circuit board layer 2 and for forming a
conductive pattern, including one or more of the various types of through-holes or vias 6, on
top layer 10 and/or bottom layer 14 can be found in U.S. Patent Application Serial No.
10/184,387, filed June 27, 2002, entitled “Process For Creating Vias For Circuit Assemblies”
which is assigned to the same Assignee as the present application and which is incorporated

herein by reference.



phot ol i t hogr aphi ¢ techni ques and one or nore netallization techniques, the
conductive pattern can be fornmed on the outward facing s

| ayer 10 and/or the outward facing surface of botton1|ayg$T?§§m@%fgéwb
conductive pattern can include un-plated through-holes or vias 6-1,

pl ated, blind through-holes or vias 6-2, and/or plated through-holes or
vias 6-3. Additional details regarding formation of printed circuit board
| ayer 2 and for form ng a conductive pattern, including one or nore of the
various typ33bf t hrBisgheinition of ony prmo pristed ditspit beard dayts Zind panebfrmom

| ayer 14 c ' - . ' ' | \ 7,

{17 June 5y e AsSHRy bRoal pobRl ERtuCRid B O confl ¢ Aot e fifidficicif
Assenbl i esboardhgsembiysvitlsioivdaeldsaribed.he sane Assi gnee as the present
applicatio whi 4 s _kncorpor@ated .herein by reference..-6 2 enber
2006 [oosgq@ﬁp‘ﬂe pr g@ét?la‘i“f%%‘%%ﬁgolﬁé g’r mm?a"r"’é‘r ﬁP?é/ntWé% %iffr%u?*‘%‘b%dg‘an?‘g ﬁ%@‘ér s 2
i n a panel ifventinn, amdort heredasqminted oieuip board (PEB) layesl 3@ arecfubiicdrdaas pattayar s t o

L0034} Wt Reieb Py B Py PERClR G Sd iy <ipBied W Sintestie pef & BB P o
the i nventéoniancneitio therppesent inveaitionrdack ikt PCBdbyek 30 dacchp(eREB ) ispagablepad0 ar e

fabricated,as.par f a anel Each first PCB | ayer 30 is surrounded by
a di sposabﬁgoﬁgwlt%zzby ¢ gﬁ’é’p%%%q'n accordance with the present

i nvelnt i?)gnb[(mash fi rsrhefggaergmgfs t@ﬁrgbsggip@:%gﬁlm@b mefafrsm@abﬁ Pighardill ndd vef |
pane one or. nore tabs . .The gener st e to prepare pane
52 to the PERHIhIMAALY, anﬂ% .°°%d6 11['q S%ﬁ‘fivéﬂf?ec‘m%ﬁ%‘&? %@b‘@ Fhesparr panel33 Br ot
conduct i vepgiviiell, THiK@hdzpReH efthdtEbeSNRETNA SheePbr bRxBlAE sfet RBRAHINE 200 the
provi ded. This she can either. be a sglid sheet or a perforate sheet
dependi ng BFPLERLeD. i‘ﬁ)"ﬁ‘ﬁi"b‘%’t“?eém SR8 arg formed gihe gonduptyieshest by patiqrp eichingi n

t he conducbi ¥ grasiiBetuttiye MA@ prodeaio @ 1ind thedpelBER} BEeH it PE BlaydrGiotdNg
process to define_the perinmeter of each first P ane

°CB | ayer 30 of p | 32.
These sl ot Ba§8 3%y dhpsssiats &P pedintsyruptan &y 3ehs\di whiclh Bpld cael Arst PLB: lapee3 0/ tay er

30 to di spRpaabe pRass d@ﬁg%gde%%rocessi ng. [0036] Next, an electrically
I nsul ative _coating, like coat i_ng , IS deposited on the conductive sheet

formng palfPth2 i'n Rextetmelectipdieinpdptiveroatiog likardoatns 81 ieddpotitdrmn the

U2 el huel 5544 okt RN U8 PCBiTER IRk, 1 !

are cover efidprawythe edgespd the electrically conductive sheet associated with each first PCB
layer 30 that were exposed during the formation of slots 38 are covered thereby. If the
conductive sheet is perforate, the electrically insulative coating also covers the interior
surface of each through-hole or via. In addition, the top and bottom surfaces and the edges of
each tab 36 defined during the formation of slots 38 can also be covered by the electrically
insulative coating. The top and bottom surfaces and the edges of disposable part 34 defined
during formation of slots 38 can also be covered with the electrically insulative coating.
However, this is not required. Typically, however, all of the edges, surfaces and, if vias are
provided, the interior surface of each via of the conductive sheet of panel 32 are covered by
the electrically insulative coating,
[0037] Next, photolithographic processing techniques and metallization techniques
known in the art and described in the above-identified United States patent application
incorporated herein by reference are utilized to define a circuit pattern 40 on one or both of
the exposed surfaces of the electrically insulative coating deposited on the portion of the

electrically conductive sheet associated with each first PCB layer 30.
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conductive sheet is perforate, the electrically insulative coating al so
covers the interior surface of each through-hole or via. 501)&%9hk%§@b6‘3he
top and bottom surfaces and the edges of each tab 36 defined during the
formation of slots 38 can also be covered by the electrically insulative
coating. The top and bottom surfaces and the edges of disposable part 34
defined during formation of slots 38 can also be covered with the

el ectrical Ia/ i nsul ative coati ng However, this is not required. Typ| cally,
however, dM38f t heleasge dirst AGH é@a@rs%mreadyffow%af&r eircuit pariceed0 1 formed

nterior SHiLAERa0f nRAPbRV, 8er0j0 LHE AL ﬁﬁm%@ﬁ?{)y 03615tne Pordicng

covered by ctrical I nsul ative coating.” [ 0037
phot ol i t hdgreaphithe tabs cenrsicting @@bkﬁl’ﬁ‘fqﬁ@ﬁ layed 3o alisposabld pavt Béc Hidvepyess if known

0 the artocand d5eSEIRGD dubublif B0V St LABRELTY SRl AR A SBRRPR

appl i cation " 1'hcorp erence are utilize I'ne
circuit paticeit patﬂe(ﬁnsdnomhewo) cdmdierfomhed a\deeclmupqmtbdns’:ar Wil & wfiothiayers of

electrlcall |nslat|v coatln on the.portion of. the

ol oot i cal Tk ol V- ERBEE LRI offntro SRR (P hgt cpreresss. 7
20 Decenbel’he&ﬁﬁ& edcBAER]| PCB 1@&1:310 éanrlst smtéda&@n p3fkli3a btya@;iyhfgox bradléngaf t er
circuit pattern 40 is forped r rst .PCB 30 can be

o1 houl at bdiF ShrshmbeonsRefe st B aE7 8l dienls ot F%1 ot abe
connect i nqoegsgh fir sfitef@Bvdlaysach Sﬁsttmc]dllsmsabdfepaaer B2 34n belommitated tbfa
desired, r e addi ers qf el tr| ally insulative co |ng
(ot shownoaP Rl ot et 46 Moftin i dny sk e Pt o D sstp
pattern 4@CBvVidyarst 418 coebtod o hadigoSabld mcuacaﬂiﬁanélamw ltw)sumt@dfﬁaemeﬁﬁged in
a desired nner(EtiIizigg conventiona rocesses reafter, each first

PCB | ayer QBNHIGR Qelaty i) it Hiceticqtresily sapdictivnshset o, WP%@“& s SHe) AYNCE or ce

to each t afsGefeEdve AfcREdiohivifl th&fBmhRHaIT sBE F3an phup9sabl e part 34.
[0039] Alternatively, each first PCB | ayer 30 of aneIQI}i%d%1 can_ be | am nat ed

to a secdﬂﬁf‘%cs | ay@relegtricatly msplative coaan%lﬁéwpsxtw Ot the conduptiyeeshest forming ydes

one or Rndefongd a RiBiel WRESpGL tHeORBERLRBEL, e Bokins ReSAR! ﬁldpﬁiétedﬂﬁs of
panel 44 b){ tabs 48 defined durin formation of _slots 50 in the

el ect ri cal9spticgHy gerdugtivesthest asspcigiedh with gach seeondePGR dayerdA 13 weie s8rFekd

above in cREREH Biaoh b B FoUBIERE tRfreby Of Be 3EnduBtiRAMEL: idgerfdr MO AN
electrically insulative coating is deposited on the conductive sheet

forming pAgseically insplativespatieg ﬂlﬁmé?‘/@ intayier swfice gf eagh dhrovghahdle o ¥im Bur f ace
and the edggsiopf me%ﬁ%al&ﬁtbhysﬁﬁ@&%{d W SBEEHr 8RR0GH MsedetMel Niufifig ns econd

PCB | ayer 42 that were exposed
formation of slots 50 can also be covered by the electrically insulative coating. The top and

bottom surfaces and the edges of disposable part 46 defined during formation of slots 50 can
also be covered with the electrically insulative coating. However, this is not required.
Typically, however, all of the edges, surfaces and, if vias are provided, the interior surface of
each via of the conductive sheet of panel 44 are covered by the electrically insulative coating.

[0041] Each second PCB layer 42 has a circuit pattern 52 formed on one or both of
the exposed surfaces of the electrically insulative coating deposited on the portion of the
electrically conductive sheet associated with each second PCB layer 42. If desired, each
second PCB layer 42 can include one or more additional layers of electrically insulative
coating and circuit patterns formed over circuit pattern 52, with the various layers of circuit
patterns interconnected in the desired manner utilizing conventional processes.

[0042] With reference to Fig. 5, and with ongoing reference to Figs. 3 and 4, panels
32 and 44 can be laminated together in a manner known in the art, with each first PCB layer
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during the formation of slots 50 are covered thereby. If the conductive
sheet is perforate, the electrically insulative coating @kﬂ@mﬁgﬁ@f§0@ﬁe
interior surface of each through-hole or via. In addition, the top and
bottom surfaces and the edges of each tab 48 defined durlng the formation
of slots 50 can al so be covered by the electrically insulative coating. The
top and bottom surfaces and the edges of disposable part 46 defined during
formation of slots 50 can also be covered with the electrically insulative

coating. Hi%@outioned fip segigrynwith peqursrending spprd BEPylayan ddeo dprm aimulidayene
edges, surpapegsadf ¢b.f Agbﬁ')ﬁngtg Qecﬁgﬂﬂésq&gwn i Ghel 4 'H%rutﬁ.l'i&f fCBrRfone §RCN

via of the conducti've sheet "of pa 44 are covere e electrically
i nsul at i vem@tsatlpaigcal cpw&qnsmeege@ohdm@a)aﬂaweﬂo 4 ﬁ@scoareaionélug teirpait t er n

52 LD TR0 BN OTEh Ul s RARCHle SR AGH e thesk N ! A

i nsul ative coating epos on t ortron o t he ectrically conductive
sheet assom@t@mnwbtﬂwe@a@HIGQEMﬁmn H@Bndamespmdmgfcu@els ipaein Fawhl nglebond
PCB | ayer ﬂ%cﬁ]?eﬁh%f%ﬂ ude one or nore additional |ayers of electrically

i nsulative "coating and circuit patterns forned over circuit pattern 52,
with the vid3jus | ay@r@owh bedt i Bigt 5, tgmt36 of peiel 31 dor oo ety eabsidd of hmebl-dadsi r ed
manner Ut bkl OB SN dLNR R OEE SR | AR dCPERIAGE 100l 5 S

and with ongoing reference to an S and™ 4% cah

| am nat ed foagéeigheech mnltalapariEs a&sammy 60rcam he smgﬁlatewﬁbhx theic Hishosalt pREB34 ayer

-8 20 Decenb 2006 .. .poOsitio i.h registr. th a corres cond
PCB | ayer ?fﬁF U y,ﬁﬁ(ﬁ)e[pler_a 88{)03?6“ ra?:‘%ﬁ%qdmhwveﬁﬁﬁ? %rpl?1 F’g’ ? géﬂ i ques
known i n t h&carte ig alignhentivith eachditied what panels 82 and 44me tandthated.r i cal

connecti on tmeen h circuit_.pattern 40 and the corr ondi rcuit
pattern 52f00E§ si mp %ir? °B§° We@g Gt dg7n anq pathicoptiping, ?%g “Fﬁ%gi 0?13 or
mor e el ect edchaib 3¢ AR WilDAGW lberB&ﬁBed?WIth? tispecp @i &LERmplratt FosTREAGdI Ng
circuit pa 0043

descr erejn.. As s bes
Fig. 5, %‘%W%%end? 185%1%%@!33%16&%5‘ theteah/ @ FﬁggyP LT Lwlablomﬁh ngg\g’n\i\"/lﬁB?‘PeLanel s
32 and 44 32 end, eigtaiat Sl FSIBRNRLdescriptioh BE SxeREpIMIE tab %h@aﬁ@aﬂl@ﬁﬁé’aﬁhﬁ@ 43nd 42
form ng eafﬂgéﬁ'lltl-la r PCB assenbly 60 can be sin ated fromtheir

di sposabl e s 34 Asghgwadn Fige Sdetplpe b 36 prlepis balysen Hyst BGBraxtst AR pud | 1

desired, heMpsesle p@084 0T REBkABSaI3H:, %Qanplég 8986 BR1IdBs alnhabrRAt2MIkd each
ot her when panel s 32 and 44 are | am nated 044] Wth ref erence to Figs. 6

and 7, andSESCOREFPORetgh. redameritsiength. o Thip Q%‘TOVSHS 62 epabley cXampIY aMAC 2B Wi | |
now be desplehibgd: Weli RefiftiPRR Hoh GriRBuB s e BRIy 1A AR p2hteP N8 la B4t part 64

that remains attached to first PCB layer 30 and a second part 66 that remains attached to
disposable part 34.

[6046] The ends of slots 38 on opposite sides of exemplary tab 36 define a recess 68
within a perimeter 70 of first PCB layer 30. For purpose of the present description, perimeter
70 of first PCB layer 30 includes the outer edge 72 of first PCB layer 30 and the imaginary
extension 74 of outer edges 72 across each recess 68. As shown, the narrowing 62 of each
tab 36 is within perimeter 70 of first PCB layer 30. Hence, when exemplary tab 36 separates
into first part 64 and second part 66, a distal end 76 of each first part 64 terminates within
recess 68.

[0047] With reference to Fig. 8, and with continuing reference to all previous Figs.,
since first PCB layer 30 and exemplary tab 36 include an electrically conductive sheet 78,
like sheet 4 in Fig. 1, coated with an electrically insulative coating 80, like coating 8 in Fig. 1,
breaking exemplary tab 36 exposes a small portion 82 of the edge of electrically conductive
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However, it is to be appreciated that each tab 48 of panel 44 is simlar to
each tab 36 of panel 32 and, therefore, the foll ow ng de

exenplary tab 36 is applicable to each tab 48. [0045] As ﬂ)chh%@rg(S%
exenplary tab 36 extends between first PCB | ayer 30 and d| sposabl e part
34. To facilitate breaking, exenplary tab 36 includes a narrowi ng 62, also
known as a Charpy notch, along its length. This narrow ng 62 enabl es
exenplary tab 36 to break at a well-defined position whereupon exenpl ary
tab 36 sepabwt é&anditbe surréunditz giatricalbyl instlhtite coatimi 86 Bintactie chet disthli andt76PCB

| ayer 30 a N d.to sSpo art 34.
[ 0046] The%gﬁ %ﬁﬁfg"pﬁ%‘?%&%&%&a"?%&%‘f ?as"sliasl%;l%‘)sri %%’%ﬂ%‘im&?ﬂ;‘/‘yfa {% f'ne a
recess 68 7icxpisad,asubgaitinly etl ofGthe bddel dfsdlecRERILY ay@iuc: steer 7P pased ofy t he
present deg grlneter 0 qof first PCB |ayer .30 include the outer
edge 72 of ?“lrng%lin&u a ercogtfpgaﬁé af“ae Boa JiEHE %‘ly’eiki eHESFlé‘Hngz?ﬁ Sl

edges 72 a@]reg‘@sallaan*ulatnreesamﬁém momam inbdd@rted felc@chIcbofR cOkitteRe Gdgetcﬁb 36

t hi | tab 36
aparat e CRUBIP, FROUpRYe ik RGTBEANETh AN TEBRIAL ARt Aot Fo Blgach

first part iGdlatierqoathad &bis\avéiied) recess 68. [0047] Wth reference to Fig.

8, and vm'tE tinui refe nce o.all previous Fig since first PCB
| ayer 30 a enpl a ﬂ% “ﬁ’ﬂ‘@ SQ?Fté’FgE%HPp@alF‘Y%Y 30 smd seacnd BCBHayer 78,

li ke sheet 42 cdtrﬂbd:lhtglzed-;to @@aﬁ@dlew iy FOrEHEFidHl eahﬁaﬁehﬂa%%aéeh‘bﬂ oﬁ@%f F&H 80,
| i ke coati n breaki ng exenpl ary tab 36 exposes

portion 82° Cf%@eféag eIncﬂddgﬂoéctthF CeariFgI b ORaive vieets. of bers r?ﬁélFld 2806

sheet 78 awgthirhetiSayief PORUis@EhtE) 66 bdnl tealtilived BSbALM &N&‘%&'gﬂﬂm only
the distal end 76  of fII‘SSt r@tt 64 of exeerrpsﬂairy tg b 36 cl uggasdgétﬁﬁq

portion 82SYRPARFUs dispessr op theprvan fedngsstages ofgudiiparse BCBasiemibhing. alhiy al |
of the edge @bobREd bﬁ@éﬂ:%ctﬁgﬂﬁyﬁsw&qeaﬁ%%cﬂ ?ﬁéegﬁat&i)&%:t?tf’drllg%se e hftf cal ly

insul ative coating 80 and, nore particularly, I nsu ayer of
el ect ri cal 1ayen it pssembly htarthneprductivashest af ergl BCB laysrid@ ancedt ael mnasqtmgl

contact W #fa C§§d1ﬁd%iaﬂé‘ofqlsf,;u:h Bhedidd &ﬁh t Yo &%g 1‘& o’hV@sh%Qte&tthg §§1819¥€ﬁ ‘?%r }'Maéh the

i nsul ati ng edge | ayer of electrically oating
[0048] The2® tifh%am%d%‘cmhqettq»fv@cls ﬁ@Btlamr 3|0| Emdt42P@ ﬂhalybe c@heatad ts exond

PCB | ayer R B it ectrical
conponent salﬁg?slﬁ%sed on aoﬁrggég?er%&aﬁ %aces%ﬁl\éf%foin S@rﬁad’ﬁwf SRPL Yid
el ectrical fy S@é%ﬂ%’@ﬂ\ﬁ@ of heeadge of ﬂlP@BCﬂrJaglb’r@nB@tlandhaéﬂemosed on the first part

64 of one or more tabs 36 by suitable fixture means,

[0049] With reference to Fig. 9, in accordance with a second embodiment of the
invention, a first PCB layer 90 is fabricated in the same manner as first PCB layer 30
discussed above in connection with Fig. 3. In this second embodiment, however, one or more
tabs 92 extend outward from a perimeter 94 of first PCB layer 90 and connect it to a
disposable part 96 of a panel 98 that also includes first PCB layer 90 and tab 92, In a manner
similar to PCB layers 30 and 42 and tabs 36 and 48, respectively, first PCB layer 90 and tabs
92 can be formed from an electrically conductive sheet having its top and bottom surfaces
and edges coated with an electrically insulative coating. However, in this second
embodiment, the electrically insulative coating can be omitted from one or more tabs 92 or
can be removed from one or more tabs 92 after deposit. One or more of tabs 92 can each
include a mounting hole 100 that can be utilized to couple tab 92 to mounting hardware or

external electrical circuitry, such as a power supply.
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each multi-layer PCB assenbly 60 can be utilized to provide power and
ground to electrical conponents disposed on the outward f es of
mul ti-layer PCB assenbly 60. This is acconplished by conn%g?%%gﬁ)%ie@%omr

| ead of each integrated circuit disposed on nulti- |ayer PCB assenbly 60 to
t he conductive sheet of one PCB | ayer 30 and 42 and connecting the ground
| ead of each integrated circuit to the conductive sheet of the other PCB

| ayer 30 and 42. The conductive sheet of each PCB | ayer 30 and 42 can then
be connect ®858]o an Zapiewiprdtiatiel 04 man ok f@mdmwﬂ@em’mﬂeﬁmmd surfeped ghfrst
termnal o X i £ edge
of the el crPRid oL mPRILEUREE hisuht R hiRc: RPHARaR Syhdlfs T

or nore tahsm&Gmhjze aui t@iueelirkt B@Eurlayenﬁ@lmss c¢@ﬂ4;91}tewl(h fpmh@r@nw @robdﬂllg 9,

00 &3 P e e ket AR TSR A a0 ot et o VI sy el hen bR, | OV

i n connect éspeciaiiyt disﬂﬁs@le Part b6 adhtiuglizdcetd IEdidad rimweverhmweatenore edditieral mor e

tabs 92 ex end irst. PCB l.aver .90. a

connect |tfa?"3”S gte é‘dﬁ”@‘“ﬁ’%?‘?aﬂ@% a%‘fcﬁc“éé’ﬁé‘?mﬁ@ntq?af?rw 5 ‘f’irgfnuaqger?i rst
PCE Ig%/er g(ﬁ &ﬂdmabm%s lh)rtrsaoﬂmﬁﬁﬁﬁaattﬁhmnk@dfonh&tﬂ]g d wﬁwnﬁﬁmamdhﬁﬁg and

t abs and 48,  respective P nd, t 92. can e or
froman el ‘é%’f"?‘?t’(?&filllgo‘ée@?ﬁu %‘éﬁt%%ﬂ ?Otﬁn ‘E‘f’ﬁh da%)fﬁmt B2 ?tﬁées
and edges geatpaklwgih an el ectri cal I y i nsul ative coating. However, in this
second enb diment, the electri aII i.ve coati can he om ted from
one or 8?%lbs 92 Wit r?ifﬁlﬁn%*eto ‘ilﬂ)rf% depdre rpaﬁ?)l qag@glfg@ngtp{l

deposi t. C?@eprome%&heﬂ@ﬁ&n%ﬂeeﬂ vﬁ&@ﬁ}s’c FOE layete0ain Repisdlyl With H1@kendfB t hat
can be utilized to couple tab 92 to nounting hardware or _external

el ect ri cal 1agstr 0ot pguel 406 o Eumap Hulfelpves §i6H fgﬁsem% 194 shevae ket in Bigde 1-1%0050]

A circuit pabherapldyerCi@n iPpak of pRAI P('JB &B@m@ﬁd&%ﬁ‘s FOSPAAaHs bﬁbie?ﬁ@ﬁlnf
first PCB_layer 90 utilizing photolithogra 1é)rocesm g%htec ni ques, and

met al | i zat Panot @etsriabsdd8 can prelirinclusle praougiing ‘@ﬁé that cap bppfilizedyie poupdls s
circuit pajjgein gﬁ%rﬁt@ﬁﬁ&ﬂmﬁ&l ARl RURTiEHARIRA,. Sﬂdraf[ﬁﬁtﬁér iheerfpci r st

PCB | ayer 90 an can be singulated from panel espeC| ally

di spos abI elagers 80 gud 4handl tgbs 36 anddft Barpspestively, seonil PES, lammerd tab’lh]é) GANRBr e

addi ti onal éﬁﬁwﬁlﬂ i erns
can be for %er%é%%rﬁl éc}{?lg%tﬁ‘t%%la&ﬁgé%% Q%H{ e t %tl\?%rgﬁnous gﬁlg?us? o?eé:l rcuit
patterns | Hoeeconndls serond embodimentetie mﬁmﬂmmswlﬁtmerfgahw é’ﬂ opditeg) from
processes. o LHefeRislof ban i deftlovidTrbrh BY R tatP s &G4t t @D 92 can be singul at ed

[0052] A circuit pattern 114 can be formed on one or both surfaces of second PCB
layer 102 wutilizing photolithographic processing techniques and metalization techniques
known in the art. Once first PCB layer 90 and second PCB layer 102 are laminated in
registry, appropriate techniques known in the art can be utilized to form one or more
electrical connections between circuit pattern 101 and the circuit pattern 114,

[0053] With reference to Fig. 12, and with continuing reference to Fig. 11, next, a
breaking force can be applied to each tab 92 and 108 to singulate first and second PCB layers
90 and 102 and, hence, multi-layer PCB assembly 104, from disposable parts 96 and 110. To
facilitate the application of a breaking force to each tab 92 and 108, tabs 92 and 108 can be
positioned on first and second PCB layers 90 and 102 so that they do not overlay each other.
As shown, all of each tab 92 and all of each tab 108 remains with first and second PCB layers
90 and 102, respectively. To this end, a breaking force applied to each tab 92 and each tab
108 causes it to break from disposable part 96 and 110, respectively. To enable each tab 92
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from panel 98. [0051] Wth reference to Figs. 10 and 11, if desired, panel
98 can be lamnated to a panel 106 in a manner known in thep e}nb\elt.bdj()él rst
PCB layer 90 in registry with a second PCB |ayer 102 of panel 106 to form
a multi-layer PCB assenbly 104, shown best in Figs. 11-13. Second PCB

| ayer 102 is part of panel 106 that includes tabs 108 and di sposable part
110. One or nore tabs 108 can each include a nmounting hole 112 that can be
utilized to couple tab 108 to appropriate nmechani cal hardware or

el ect ri calandi YG8utct bxycak kkeaalynfeoun @ispesahiel @arts 96 42dB 10| abesak cﬂ&caﬁdindz:aarhd t abs

36 and 48, _.respe V. second, P ayer. .102.and t.abs or med
from an elfé’EIP?‘Fé‘g%‘T §o %ﬁXc‘f i V@h 5%%% %%&P%&n%e % @aﬁmé?é calall?ﬂ(a 11f0

i nsul ati veweakah It}[tgnecﬂabhoﬂ\mhnechm thiiebetsean Nl swtihizdirenking, foﬁcbealeltee@phecbtal |y
insulativec e, omtt dfrom ach tab 108 or ¢ b d from
cach tab’ 1081aFE 32 TROKE: bY FtEch RS CarRe gatEEiih P3N MBI on
one or bot&ausmgfﬂmsm@ﬁg ﬁo@&ﬁﬁ@eEi%edhﬁ&iefab,l&ﬁediﬁllﬁthdscﬂﬁlﬁi&m0| i t hographic
processi ng te&hnl qgue nd nmet al i zati on techni gues novvn F}gs ﬁ art . Once

Cirst poa 058 o0 sNandeiEres o NENS ‘X'GECOQF‘B“lP%Fﬁ TR O Aider g,

appropri at@sﬁl%wmﬁél@ﬁe ENQYR elddtrichfooRipondidi 208 subhiak h%@&aﬁ fofEidangceit, nore
el ectrical connections between circuit pattern 101 and the circuit pattern

114. [ 0053pn PpRaskaesr dlipship intgenaieg cirgyit, auesistar hcapRfitor AR g2t BHeRY 28 beo
Fig. 11, ngxipled®o @p%ﬁa@%o&@g@ﬁc&aﬁ pREr2R0] h&for QrcfRhdrRl 193 ARti-hHG t o

si ngul ate fi rst and second PCB | ayers. 90 and 102 and, hence mul ti-layer
PCB assenbPyBiasaemily dRf dn s yaaas ]én%‘@r ingho grta Moreaysr, apshownan Fig dfeonery

appl i cati op,pf o8s 95 8RKLP 908 CALCE: Ed?lpf‘eﬁct@ txﬁam%%%@ﬂ@luel@ﬁz ot 5?%1&%@%&98 can

be positioned on first and second”PCB | ayers 90 and 102 so t hat ‘do
not over | ayuchash R?W%WPPIYAEMS 19énen cach thb B2 ISepae‘.wf ea plegricallyfoagyotive SI@afc Ot ab

108 remain tqqﬁ; d c@&gg To
this end, gssélér)%% | ng 1‘?)r ce %g%@peﬁﬁtg?‘%g%‘% %)(%Oiig dig?gl?e% ta §J&¥Lﬂg\é‘&?aéuses
it to br eakheret &P assopietsdvith grsend BGBaﬂnwrllﬂ@,, cQnEsEing tang éir ymorg dabs fEhloeongac h
tab 92 -11 Pg@&rsuéﬁg‘i% ahd ctin@ dBE %g%:o‘fé 28018 %Hﬂ@bﬂfeﬁféﬁﬁﬁ@ﬂ

parts 96 an brea r score |ne can formed at the boundary of
each tab 9Powersuply A4 biaseh eldrtisipadlyapirdugtivet she@s 38 and0lX2oacopesdiniedy; tThe

nmechani cal 95

applied t oP eacﬁﬁ‘géaﬁ%é%&%agg%%ﬁ% Qleméca hégﬁﬂcglv‘p g]rﬁgéés} gﬁggf? ?\ﬁelélct?lgm W th

sui tably shamsdies ithe Iﬁrgvxsmmausvif n@cﬂrﬂqd mxv&@alkq m}hfebfrcn'@al @nnmnezppb gedlepiucalhe

tab, espec Icg‘rlnlpé{nﬁ:tnrI ﬁ()s %)urp?ed th 386 or both outward facing surfaces of multi-layer PCB assembly
104,

[0055] In addition, other electrical components, such as one or more capacitors 134,

can be connected between adjacent pairs of tabs 92 and 108. The inclusion of one or more
capacitors 134 between adjacent pairs of tabs 92 and 108 reduces the need to install filter
capacitors on one or both of the outward facing surfaces of multi-layer PCB assembly 104 to
provide electrical filtering for electrical components disposed thereon.

[0056] Like the distal end of exemplary tab 36, the distal end 136 of each tab 92 and
the distal end 137 of each tab 108 includes an exposed edge of electrically conductive sheet
130 and 132, respectively. In addition, all or part of the top surface and/or bottom surface of
the electrically conductive sheets 130 and 132 associated with adjacent pairs of tabs 92 and
108, respectively, can be exposed in order to facilitate the connection of electronic

components, such as capacitors 134, therebetween.
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[0054] Wth reference to Fig. 13, and with continuing reference to Figs. 11
and 12, at a suitable tinme one or nore electrical conpon as
a packaged integrated circuit, an unpackaged flip-chip iﬁ?&%?%%gﬁrggﬁguit,
a resistor, a capacitor and/or an inductor can be coupled to appropriate
points of circuit pattern 101 and/or circuit pattern 114 of nulti-Ilayer

PCB assenbly 104 in a manner known in the art. Mreover, as shown in Fig.
14, one or nore tabs 92 and/or 108 can be coupled to a nmounting fixture

122 or an [ghggt ri calzsfohXbsib&n, the YodieR SnRnROVBIovRLOP biintdd dircull BHAE] BAGY t ab
92 is part of "an electrically conductive sheet 130 assocjated with first

PCB | ayer 90 or meer Binikcisat howd fryengarhsofyuich bis agandicive pheatbelXisrifct i ve
sheet 132 32 806! AURLpML\oRBARMIER WANIS difnifRNBAC: UomPRRIOo RS tabs

92 to one ' power supply 12 .connecfl ng one or nore tabs 108
to the ot Heran wswliting) materialp lhsredgeppy copdudsivedayer eotecovered dyIthe ewating i ve

sheets 13 : dj h 1 $4001 NG I i r,to
el ectri caﬁjﬁaﬁzj&érj}gﬁb@g :ﬁglgéds Iggié%eﬁ%ogfaﬁgmﬁdﬁhnﬂt ?lszmnatﬁrﬁgglé stiﬁﬁ%?e??;’{gsa t he
provi si onidigposeblee pat tafi & ddrgqopvae! that dleec privted circwit Hpard oisplomaet from during

2y BRI sl SO s Mo G0

conponent sgb sudcdingatatiog éheqrinted crcdtipaod fram sheldisposablseparted theqranelet ed bet ween

adj acent i of tahs 92 and.108. .The | usi f itors

o et bsl, O o B8 ectRuBRE 100 of AR St MRk PReaf Uy Olne B GunRDBE |

filter capadictiopghemmvandran clrotribalofonposerputisprsed baonangr bothf mdessaff the
electrical.filtering for

mul ti-layer. PCB.assenbly 104 to . provid .
el ectri calpr%%‘iﬂf@ﬁﬁ?a@i %rp%ré’gﬁpf’lﬁéé)wg%‘ﬁﬂa@%ad RrOYiding| ROWET oF Zrovad do fpe
exenpl ary diaficabeorigtments.st al end 136 of each tab 92 and the distal end 137

of each t 8 inclydes an exposed edge of electrjcally conductive sheet
130 and 13@9§98especb‘56éﬂr§ﬁ.°ml i "(Tflsli'aén, e’él‘{esc&lbe‘ﬁg? gfcr%/% ?o‘g‘eéﬁ?@%‘{;

and/ or boéI énﬁlj@dﬁnld’ngsacﬁbﬂéus mblﬁﬁ@itifeﬁi ﬁﬂgﬁiefaﬁoﬁsd)ﬂﬂmﬁchﬁ/a cﬁmehporﬂlla@dia@ dndng
associ at e it jacent pairs | abs 92 an 108, respectiyely, cap be
exposed i PP 5%76&6?‘13 ’{‘&F%tﬂ'??ﬁle&eé‘g'r?ﬂé%t Gy %IIE?,]{I;[%F?F %bﬁ@ﬁ%ﬂ@%’e&} s,
such as capacCdds@itied bdbeink TofRREiVRAMating e@eDPCE Myets LM 4. OHbWEveRsa can
be seen, the present invention provides a printed circuit board. havi one

or nore prtidaye B gsserlyrg bolpaped Gaphge onmere’ vers dygnaied it‘i'»géthgg ane

that extengs di&tridall® BEEBteAlintdh@esREd HaBfbrCiNIGKbYerpAREECtHEAl dofipehenit,Se.g.,

substantially, but not conpletely, covered )
capacitor 134, was described as béing connected to tabs 92 and 108 of adjacent PCB layers

90 and 102 of multi-layer PCB assembly 104. However, an electrical component can be
connected between tabs of adjacent or non-adjacent PCB layers of a multi-layer PCB
assembly having three or more PCB layers. It is intended that the invention be construed as
including all such modifications and alterations insofar as they come within the scope of the

appended claims or the equivalents thereof.

-13-



by an insulating material. The edge of the conductive |ayer not covered by
the insulating material is positioned on the edge of a taly wWal&hhd S006
utilized to couple the board to a disposable part of a |arger panel that
the printed circuit board is fornmed fromduring fabrication. The exposed
edge of the conductive | ayer beconmes exposed upon breaking the tab and
singulating the printed circuit board fromthe disposable part of the
panel . [0038 IM&ENDNNCIS VELARYEr TP BAch circuit board | ayer can serve

t he dual purpose of conducting heat away fromel ectrical conmponents

di sposed on one or both surfaces of the printed circuit board or printed

circuit board lmyeprafdspr o¥beH NERPAMEIMPr groaetetnihde ekeabriedl a
conmponents. [0059] The present invention has been described with reference
to the prefErtaptemowieniss v besloweidi ea®PDhs and alterations will

occur to others, upo ' and t andi hg; the precedipg.det aid edy
descri ption. Fovﬂgxgﬂ%?ggh%glt?-l5&%%%E%B g%%%%%ﬁ@ 686 &as degcribed as
bei ng for metbdtyrdtam nadimagotrogdtlhesf P@Bithyers 3@ cand obd.1 yHovmvduegt ve,
mul ti-layer PCB assenbly can be forned fromthree or nore PCB | ayers

| ani nat ed tQGEtHRIAN amFeredt r7eat ity conhedted in a desired manner.

Moreover, an el ggf rigahy $OMPONCALsi €t Jover CARAE! LBEuE34, cvasifdgscri bed as
bei ng connected to tabs 92 and 108 of adjacent PCB |ayers_ 90 and 102 of

nul ti-layer PCB(@ssehmigindisabdwesetst ahncpeedereanigedpbrent1e8h: be
connect ed betwe t abs dj acent. or non-adj nt ay, -

mul ti-Iayer P%Fg)asscg%%oﬁjaﬁ\}?nggéhr eer(%%l%gr :&%CBEDF%%% s.ﬁ%d%eﬁﬁ%eh%ed

t hat the izwendioh tiee constreedcastingel uding all such nodifications and
alterations insofar as they cone within the scop% of the a nded cl ai s
or the equival effts tFHIPEHIN - §he26XPREEADEF 3608 FIE | E- N MED
TO BE: 1. A, process for exposing predeternm ned areas of a substrate
conprising the follow ng steps: (a) applying a curable coating conposition
to a substrate{fksonecariag| tdfe weicelteds ehbetriptsl | 9L corcet i've, tPo Form

an uncured_coating thereon; éb% LyLn FesjpsL_o said upcueg
coati ng; d&%wp?ﬂ%.'ﬁ% L) df? S sﬁgﬁﬁ %%%52 %gﬁ#né %gggt?ons; 8'
2. The process of claim 1 wherein the exposed areas of the
uncured coating are removed in step (e) to form one or more

vias.

3. The process of claim 1 wherein upon completion of step
(a) the coated substrate is heated to a temperature and for
a time sufficient to remove any solvent and/or water from

said uncured ceoating, but insufficient to cure the coating.
4. The process of claim 1 wherein the substrate is metal.

5. The process of claim 4 wherein the metal substrate is a

perforate metal core.

6. The process of claim 5 wherein the metal core is
selected from perforate copper foil, nickel-iron alloys, and

combinations therecf.

- 14 -



(d) developing said resist to expose predeterm ned areas of the uncured
coating; (e) renoving the exposed areas of the uncured coaii pgiemmrndodd )
heating the coated substrate of step (e) to a tenperature and for a tine
sufficient to cure the coating. 2. The process of claim1l wherein the
exposed areas of the uncured coating are renoved in step (e) to formone
or nore vias. 3. The process of claim1l wherein upon conpletion of step
(a) the coated Bubspratesiss dbatddino & tverperix utéecandefal cond ngs a
sufficient tq renpve any, solvent and/or water from said uncured coating,
but i nsuf f1'ci _%%O%Lﬁn%l%ﬁ'e coating. 4. The process of claim1 wherein
the substrate is netal. 5. The process of claim4 wherein the netal
substrate is a perforate nmetal core. 6. The process of claim5 wherein the

metal coreéfis Bt eerederromipertdrat € OPFELT oPeLoRP ckEr- i3 M3 oy and
conbi natiqfis {fer eglopid c%oa%n?&&?gg?@%?g' iﬁh%ﬂ%ﬁpct’&‘éﬁ, Oh QlgidP Gyf
ni ckel -1 oy. 8. The

wherein the netal core’is a on a 8 process of claim®6
wher ei n befqime=1t he=tagipl i cadpphiedf td heheunatbh e coati ng conposition in step
(a), a layer of copper nmetal is applied to the nmetal core. 9. The process
of claim1l wherein the substrate is a printed circuit board. 10. The

process ofg cl aifad, Jfrddhey eemeiging 1 hemdd1OWehe steBstigkest i&pp ng
t he remai ni ng resi st.
printed circuit board.

10. The process of claim 1, further comprising the
following step:

(g) stripping the remaining resist.

11. The process of c¢laim 10 wherein step (f) is performed

prior to step (g).

12. The process of claim 10 wherein step (g) is performed

prior to step (f).

13. The process of claim 10, further comprising the
following subsequent steps:

(h) applying a layer of metal to all surfaces;

(i) applying a second resist to the layer of metal
applied in step (h);

{7) processing said second resist to form a
predetermined pattern of exposed underlying metal;

(k) etching said exposed metal; and

(1) stripping the remaining second resgist to form an

electrical circuit pattern.

14. The process of claim 13 wherein the layer of metal

applied in step (h) comprises copper.
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11. The process of claim 10 wherein step (f) is perfornmed prior to step

(g9). 12. The process of claim 10 wherein step (g) is perfosdBd.enid-9hod O
step (f). 13. The process of claim 10, further conprising t(ﬂg CET ol I ow ng

subsequent steps: (h) applying a |layer of metal to all surfaces; (i)
applying a second resist to the layer of netal applied in step (h); (j)
processing said second resist to forma predeterm ned pattern of exposed
under | yi ng.oet dfhe (koetshi 0f saadmexpowbereenalupoand ol estidrpmings tde
remai ni ng cond resist. to.forman, .electrical circuit pattern. .14, The
process of ‘tlai ?ﬁ‘i%s\mi@? ei%ﬁlrfjhlg a\er %ﬁ Trat |Pr888F‘Fe89an TERSE T one
conpri ses ©Oppefe -times2dPegerhermZifto1d5.1alkePrecessntfr&dman tlhg
wher ei n upon conpletion of step (1), steps (a) through (1) of said process
are repeat®ednelcal poreith mattertdrmnultiple layers of interconnecting
electrical circuit patterns. 16. The process of claim 10 wherein step (f)
is performed prior to step (g). 17. The process of claim 10 wherein step
(g) is perférnethe pprocete stfepcldim 18. whHearepmocessp of £E1 dismdemhmrmetdh t he
curable coatjn co osi{ion is applied by el ectrodeposition. 19. The
process ofp%]igaﬁgnﬁci & el® the curable coating conposition is applied by
screen printing. 20. The process of claim 1 wherein the curable coating

17. The process of c¢laim 10 wherein step (g} is performed

prior to step (f).

18. The process of claim 1 wherein the curable coating

composition 18 applied by electrodeposition.

19. The process of c¢laim 1 wherein the curable coating

composition is applied by screen printing.

20. The process of c¢laim 1 wherein the curable coating

composition is applied by curtain cecating.

21. The process of claim 1 wherein the curable coating

composition is applied by rcll coating.

22. The process of claim 1 wherein the curable coating

composition is applied by immersion coating techniques.

23. The process of c¢laim 1 wherein the curable coating

composition is spray-applied.

24. The process of claim 1 wherein the curable coating

composition is applied by spin coating.
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conposition is applied by curtain coating. 21. The process of claim1
wherein the curable coating conposition is applied by roldgpealifRg20@2-
The process of claim 1l wherein the curable coating conposition is applied
by i mmersion coating techniques. 23. The process of claim1l wherein the
curable coating conposition is spray-applied. 24. The process of claim1l
wherein the curable coating conposition is applied by spin coating. 16 20
Decenber 2006 T Thegesscest oflaimi h lwhdeesnn sdid curable cozrtiigg
conposition coqgrises: éa% one or nore active hydrogen-containing resins;
and (b) oNE RS Hor ¥ cTPTRG Fe8bents reactive with the active hydrogens of
(a). 26. The progessod &Fandr25avbevel Rysabdenctbreahydhggessinent ahai ng
resin conprises at |east one polyner selected froma pol yepoxi de polyner,
an acrylic pol yher, @polSlesttare pyaso, FearethsneTporya¥e, %Wikh|iddm

based poly. iv@.h§g43§%g§ropokgper, a polyurea polyner, a vinyl polyner, a
pol yam de polyner,” a polyi m de polynmer, m xtures thereof and copolyners

thereof. 27. The process of claim25 wherein said curing agent (b) 1is

el ected from bl ocked polyiso ate car.bodi j m de azi.ridi.ne epoxi
Zm’ nopl ast%%)‘ acT}'ﬂ?/epﬁgtg@F’)él, Sggﬁ)égf?rﬂ}farseé”}f%%%bf ?’agg. :éwlﬁr Ic@éégo% nzé: S?m

1 wherein sepsid dhgantdie) eeephisslsMubtanequsd ¥y ond9. pdhigmproceste@fed! ai m
1 wherein the resist is renmoved in step (d) b _appl{ing an acidic
sol ution, &femtheredivgpogide polymer, an acrylic polymer, a polyester

polymer, a urethane polymer, a silicon based polymer, a
polyether polymer, a polyurea polymer, a vinyl polymer, a
polyamide polymer, a polyimide polymer, mixtures thereof and

copolymers thereof.

27. The process of claim 25 wherein said curing agent (b)
is selected from blocked polyisocyanates, carbodiimides,
aziridines, epoxies, aminoplasts, active esters, and

mixtureg thereof.

28. The process of claim 1 wherein steps (d) and (e) occur

simultaneously.

29. The process of claim 1 wherein the resist is removed in
step {d) by applying an acidic solution, and the curable

coating is removed in step (e) by applying a basic solution.

30. The process of claim 1 wherein the resist is removed in
step (d) by applying a basic solution, and the curable
coating is removed in step (e) by applying an acidic

solution.

31. The process of claim 1 wherein the curable coating is

removed in step (e} by applying an organic solvent.
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coating is renoved in step (e) by applying a basic solution. 30. The

process of claim1 wherein the resist is renbved in step @@Pe%%gﬂgabg¢ng a
basic solution, and the curable coating is renoved in step (e y appl yi ng

an acidic solution. 31. The process of claim1l wherein the curable coating
is renoved in step (e) by applying an organic solvent. 17 20 Decenber
2006 32. The process of claiml wherein the cured coating conposition
conpri ses ¥ di eTkeet rpcopaseriaf. SBain plocessrébr filbei canred accating

mul ti-layer electrical circuit assenbly conprisin he foll ow ng steps:
(3) appl 3 T E S o RBRE T H® cRnBORTEr bR ot ElRc rat o, some or all of
which is electrically conductive, to forman uncured coating thereon; (b)

applying a resist over said uncured coating; (c) ina%{ng said resist in
predet er mi hed [DcapTemass (diorevbiop MREEET d # esTstt } ol %PHs e Prekfet @ hi ned

areas of té‘%é‘@ﬂ”&&'s&ﬂ@%#)”gméﬂsEﬁgﬁt’hggféi‘gogéﬁgsSgegé‘?as of the uncured

coating to forma via, ting e coate trate of step (e) to a
tenperature and(dpr applyensufbi cicentakile cureat tiegcoabtinpgsitigh stad pping

(he TeminL g reni et (AL, PPl e Lave oL el o, sulaceei ()
processi ng:- saf fr-feg@Nensest st b8t { REM RerBBRdEt €r M ned pattern of exposed
underlying netal; (k) etching said exposed netal;
(b)  applying a resist over said uncured coating;
(c) 1imaging said resist in predetermined locations;
(d) developing said resist to expose predetermined
areas of the uncured coating;
(e} removing the exposed areas of the uncured coating
to form a via;
(f) heating the coated substrate of step (e) to a
temperature and for a time sufficient to cure the coating;
(g) stripping the remaining resist;
(h) applving a layer of metal to all surfaces;
(1) applying a second resist to the layer of metal
applied in step (h);
(1) processing said second resist to form a
predetermined pattern of exposed underlying metal;
(k) etching said exposed metal;
(1) stripping the remaining second resist; and
(m) optionally repeating steps (a) through (1) one or
more times to form multiple layers of interconnecting

electrical circuit patterns.

34. The process of claim 33 wherein the expoged areas of
the uncured coating are removed in step (e) to form one or
more vias.

35. The process of claim 33 wherein upon completion of step
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(1) stripping the remaining second resist; and (m optionally repeating
steps (a) through (1) one or nore tines to formmultiple

interconnecting electrical circuit patterns. 34. The proc%@gﬁ&in&%20%€33
wherein the exposed areas of the uncured coating are renoved in step (e)
to formone or nore vias. 35. The process of claim33 wherein upon
conpletion of step - 18 20 Decenber 2006 (a) the coated substrate is
heated to éaiehberapatedammﬁanrauptismmswtéﬁctena m@mpﬁnnnﬂnﬂnamdﬂﬁ@nt

and/ or matertfron1 §%d uncurgd coat i ‘%h but qiuff|C|e$t to ¢ F
coating. 365 ffie PFockssot Paﬁ?ﬁ%%v BPEi FHNECUbRETARPE r?éia Tem37.
The processadd chahredbcvheigyn bhe mRbtaFrsubshtats t&reatper tenatagnet al
core. 38. The process of claim 37 wherein the nmetal core is selected from

perforate copper foil, nickel-iron alloys, and conbinations thereof.

The processg, of [ erei - ta itan y 40
The proces%GOf % g ﬁ%%& %%eégiglégﬁogg th%gg%gnggtfgﬁbgg Fh%gcﬂgg%?
coating conposition in step (a) a layer of copper netal is applled to the
nmetal core,_41. The Erocess Ia|n1 %1mgereln t he subs rat isS a prlnted
circuit boafd. 43¢ FRESHFSc&Ls a%ﬂeﬁ SRt el etm?t Qﬁﬁi?n

conpositiof ﬁ@rggpét@dm@yagl@@%éodep03|t|on 43. The process of cIa|n133
wherein the curable coating conposition is applied by screen printing. 44.

The process of claim 33 wherein the curable coating

38. The process of c¢laim 37 wherein the metal core 1is
selected from perforate copper foil, nickel-iron alleoys, and

combinations therecf.

39. The process of claim 38 wherein the metal core is a

nickel-iron alloy.
40. The process of claim 37 wherein before the application
of the curable coating compositicn in step (a), a layer of

copper metal is applied to the metal core.

41. The process of claim 33 wherein the substrate is a

printed circuit board.

42. The process o¢f claim 33 wherein the curable coating

composition is applied by electrodeposition.

43. The process of claim 33 wherein the curable coating

composition is applied by screen printing.

44, The process of claim 33 wherein the curable coating

composition is applied by curtain coating.
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conposition is applied by curtain coating. - 19 20 Decenber 2006 45. The
process of claim 33 wherein the curable coating conp03|t|%?Dh§mﬂQpbh@g by
roll coating. 46. The process of claim 33 wherein the curable coating
conposition is applied by imersion coating techniques. 47. The process of
claim 33 wherein the curable coating conposition is spray-applied. 48. The
process of claim 33 wherein the curable coating conposition is applied by
spi n coati4gy. 4Bhe Thequresesesofofckdanm333 wherein ddial curablle coaaiigg

conposition conpri ses nor e. active. hydrogen-cont ai ni ng resins;
and (b) ong"or h%?%nch% %@p$é3§e3¥sr?£ c??@g R%th the active hydrogens of
(a). 50. The process of claim49 wherein said active hydrogen- containing

resin conprises at |east one polyner selected froma poly EPXIde pol ymer,
an acrylictpol yRee, BXgssISfesPér Chuliynse, ‘dh%F%%ﬂar‘Fé”ﬁ)oPW?é leg SP#tEEM

based I h
ased po Mﬂ&@?%%? b yeg §§%2p0§ya%1éﬁm89%¥Hﬁe@oQBHM§§Eecﬂn@&h&%rea

pol ymer, ol yner, e polyner, a pofyimde polyner
m xtures thereof and copolyners thereof. 51. The process of claim49

wher ei n sa curi ng _agent (b se e rom bl ol yi.socyanat es,
car bodi i ni uf%%l é% éﬁo%ﬁ% %ﬁnoﬁb%§?§n q@f §B§§¥2FS g%%%lng
m xt ures t&@m@@@ltﬁgn T@espfgpe§§ piegla|n133 wherein steps (d) and (e)
occur simultaneously. - 20 EEcenber 2006

48. The process of <¢laim 33 wherein the curable coating

composition is applied by spin coating.

49. The process of claim 33 wherein said curable coating
composition comprises:
(a) one or more active hydrogen-containing resins; and
(b) one or more curing reagents reactive with the

active hydrogens of (a).

50. The process of claim 49 wherein said active hydrogen-
containing regin comprises at least one polymer selected
from a polyepoxide polymer, an acrylic polymer, a polyester
polymer, a urethane polymer, a silicon based polymer, a
polyether polymer, a polyurea polymer, a polyurea polymer, a
vinyl polymer, a polyamide polymer, a polyimide polymer,

mixtures therecf and copolymers thereof.

51. The process of claim 49 wherein said curing agent (b)
ig selected from blocked polyisocyanates, carbodiimides,
aziridines, epoxies, aminoplasts, active esters, and

mixtures thereof.

52. The process of claim 33 wherein steps (d) and (e} occur

simultansously.
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53. The process of claim33 wherein the resist is renoved in step (d) by

applying an acidic solution, and the curable coating is r i p
(e) by applying a basic solution. 54. The process of clafﬁﬁgé%aﬁgféﬁﬁpthe

resist is renoved in step (d) by applying a basic solution, and the
curable coating is renoved in step (e) by applying an acidic solution.

55. The process of claim 33 wherein the curable coating is renoved in step
(e) by apppyi ngriasm prgasse sdl vehdaim563 Therpriocesse okeskiaimi33 wdmesedd t he
cured coatjng conpagsition conprises a dielectric material. /7. The ocess
of ol ai m 35 wREFBI RO hM ARR1OMhetal 2 5PpFi 88LHR1SPep 3 tgbeirpwg e

copper. 5&q4 coated suhsteat enforagd by Bi?eaﬁﬁﬂ?gﬂ?ﬁé 8f pgbakMsd1ucd8n. A
circuit assenbly formed by the process of claim3l.” 21

54. The process of claim 33 wherein the resgist is removed
in step (d) by applying a basic solution, and the curabie
coating 1s removed in step (e) by applying an acidic

solution.

55. The process of claim 33 wherein the curable coating is

removed in step (e) by applying an organic solvent.

56. The process of c¢laim 33 wherein the cured coating

composition comprises a dielectric material.

57. The process of claim 33 wherein the layer of metal

applied in step (h) comprises copper.
58. A coated substrate formed by the process of claim 1.

59. A circuit assembly formed by the process of claim 31.
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