METHOD OF ATTACHI NG A FLEXIBLE CIRCU T TO A SUBSTRATE

FI ELD OF THE | NVENTI ON This invention relates generally to a nethod of
bonding a flexible circuit to a substrate to provide a circuit board
assebly.  Mre particularly, this invention relates to design fﬁ?g 1 es |n
the flexible circuit and in the substrate which elimnate the nee ﬁ
adhesi ve | ayer between the mating surfaces of the flexible circuit a " the
substrate. BACKGROUND OF THE | NVENTI ON Flxibbes -5
printed circuits are widely used in consuner and industrial appliances and
I n appliances for tel econmunications. L'Such circuits conprise a thin,
flexible, dMFEEODIQF RRIHNCHUNG Ac FREZIBLECCIRGYET STO ¢aISUBSTRATEAt 4 east one
surface or, nore typically, on tw opposing surfaces of the diehMectric

| ayer. Due to the thin nature of thg erformance flexible circuits, it is
of ten necessary to adhesi velF}FEh@FsFEF ERVERFI® to a support substrate
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conductive 1aYers carried on at least :<;ne surface or, more
‘typically, on two opposing surfaces of the dielectric layer. Due to
the thin nature of high performance fleat_ib]ie circuits, it is often
necessary to adhesively bond such circuits to a support substrate,
such as a carrier frame, to ensure that the circuits are not
damaged during manufacture and/or use of the appliance.
Accordingly, the resulting circuit board assembly comprises three
layers with one layer being the flexible circuit, the second layer
being the carrier frame, and the third layer being a l.ayer of
adhesive between the mating surfaces of the flexible circuit and
the frame. _ .

Even in those cases where the flexible circuit is not
specifically attached to a carrier frame, it is usually attached to
an a'djoining substrate by mwmeans of an adhesive layer.
Unfoi'tunately, this has led to practical limitations in terms of
the amount of space occupied by the resulting circuit board
assembly since the adhesive layer itself represents a significant .
part of the thickness of the final product.
Numerous types of adhesives have been used to bond flexible

circuits to carrier frames or to other types of substrates. They

include pressure sensitive adhesives and single or two component



2 adhesives which nay al so require cure by heating. Unfertunately, the
pressure sensit i"\"/"é”a'dhesi ves are difficult to handle and are relatively
t hi CkThl ecaéd eeﬁlR’é aégihesi ves have a thickness of at least 2 mls. In

additio lation in the thickness of the circuit board
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pressure is applied during the bonding process, thereby
contaminating the outside ‘of the produk_:t asserqb]fy and making it
difficult to precisely control the thickness of the final adhesive
layer and the overall thickness of the assembly.

" Because of the continued trend towards miniaturization and
because of a growing diversity in applications; there are
increasingly more stringent requirements in terms of reducing the
thickness of circuit board assemblies. Accordingly, a new method

for bonding a flexible printed circuit to a substrate which
eliminates the need to place an adhesive layer between the mating
surfaces of the substrate and the flexible circuit would be highly
desirable. A method which employs an adhesive that is easy to use
and that requires 1less than a minute to cure is especially
desirable.
SUMMARY OF THE INVENTION

In accordance with the present inventiori, a novel method for
bonding a flexible circuit to a substrate is provided. The method
uses an adhesive which is curable upon exposure to actinic

radiation of a preselected waveléngth. The method also uses a



mat er’i al —that—t+s -transm-ssive to actinic radiation of the presel ected
wavel en%i?She%?ﬂ & one conductive | ayer disposed on a surface of the
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directing actinic radiation through the windows of the flexible

circuit for a sufficient time to cure the adhesive and to provide
an adhesively-bonded circuit board assembly. In another embodiment,
the_flexible circuit is aligned with and placed on the mating
region of substrate before the adhesive is injected into the
channels of the substrate via the ports which are present in the
side surface.

The present invention also relates to circduit board assemblies
that are made in accordance with'the present invention and to
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board assembly are described below with reference to the drawings.

The drawings depict one embodiment of a flexible circuit and a
substrate which are used to make a circuit board assembly in

1o

accordance with the present invention.
The Flexible Printed Circuit _

In accordance with the present invention, flexible circuit 10
comprises a dielectric layer 12 and at least one conductive layer
disposed on a surface thereof. Preferably, two conductive layers

14 and 16 are plated on opposing surfaces of dielectric layer 12.



“and a mating region for mating with the flexible circuit; C)

di spensi ng an adhesive into the channel of the substrate, said adhesive
bei ng curable by radiation of the predeterm ned wavel engt h; d)
placing the flexible circuit on the top surface of the substrate such that
at least a portion of at |east one opening in the conductive |ayer of said
flexible circuit coincides with and overlays at |east part of at |east one
channel in said substrate; and

- 3¢ - e) directing actinic radiation of said predeterm ned
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a flexible ci rcwt I s adhesi vely bonded to a ifbstrate1 a/ neans _ of
adhesi v&¢ly 48 £or example, copper, a copper a . palladium-coated and

palladium-gold coated copper. Each of the condu{:t:we layers have at
least one opening, preferably a plurality of openings 18-21, which

- typically are made in the conductive layeré by either additive
plating or subtractive plating. Typically, the openings are made
in the regions of the conductive layer :that lack metal tracings.
Although the openings may be made in the contact pads or
registration marks of the conductive layer, it is preferred that
the openings are near or adjacent the perimeter of the conductive
layer. _

In those cases where a conductive layer is plated onto each of
the opposing surfaces of the dielectric, it is essential that at
least one of the openings in one of the conductive layers coincides
with at least one of the openings in the other conductive layer so
that at least one actinic radiation-transmissible window comprising
the dielectric 1layer is formed in the flexible circuit.
Preférably, as shown in Figure 1, substantially all of the openings
in conductive layer 14 coincide with all of the openings in
conductive layer 16 such that a pattern of actinic radiation-

transmissible windows are formed in flexible circuit 10.



cur abl e "Upon—exposure_to actinic radiation to provide a circuit board
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at least one port which is in communication with at least one

lexible circuit
CTHIS@HE&DWBM nmbly in

channel in substrate 32. Preferably, as shown in Figure 2,
substrate 32 comprises a plurality of ports 48-50 which are in
communication with a plurality of the substrate channels.

Substrate 32 is formed from any mwmwaterial which can be
adhesively bonded to flexible circuit 10. Thus, suitable materials
include,- for example metals, metals coated'witr-x elastomers, and
plastics such as polyphenylene sulfide. Plastics are particularly
useful for forming the carrier frames of circuit board assemblies,
such as flexiposers, that are used in various high performance
computers electrical connectors. Channels and ports typically are
formed in substrate 32 by :Ln]ectlon molding, machining, and/or
chemical etching.



Preferably, as shown in Figure 1, substantially all of the openings in
conductive |ayer 14 coincide mnth all of the openings in conductive |ayer
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34. The purpose of channels 36-40 is to hold the adhesive. Accordingly, the
total top-surface area occupied by channgls 36-40 and by mating regions
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ef fecti strate 32 to flexible circuit. 10. Al though not

necessary, i t1% qscadEnce] Wik thRcPEaseRt Anvsnsianyadhesivess wid-choare t op
surface &ﬁlr&i 6p6Aa! re@ipés&&ebetéub.&t&ﬂiba&bﬁlatﬁbﬂl aarbOo uged [ t BoRAT eheed

by th f £l bl f b s 36-40

o rmeni CHLGEARAS BT & 0 i SRPTATA T SPechiieil B, By el oy
subst antexpdaquréneteamsablehdmglm bhasnthng hae wavepdngith tof 6@@ﬂ7¢@snmn by
fl exi bl gg o&%}e aa’hem ve f:.g‘iﬁaﬁa%ﬁg %%@eﬂ%ﬁ%@ﬁ%ﬂpﬁ‘-éd’@

propertle

IS usegEl Rgn i‘ thoerm l e
circuit exposyRe &@ ity aege ﬁh‘?ﬁlé‘} §’a1"'§ gthgo to 1
Subst r atgm38x abg Oekpssarei do auréysehéﬁ:.ng\/m olavilarmyth af leann e J0om

whi ch is Q co Lcat ko e [

Pr ef er abt nml#@ r%%n.%ig‘%érét ,t %%sé%{"?:o ﬁggrr%lrll s%%ﬁa u?ﬁ\fs({’? o%s
ports 48tEﬁowghchhareﬂmﬁKUGhﬁﬂmhwail W ﬁhehdaeéegt§i¢t}am¢rtn@

channel sg 5398” beoRdihg1i)r vhd haaarbfw ameénélmmﬁmcamibm is
adhesi vef:y I eX| bl e circuit 10. Thu wdfd%bl ITB.terlfl hncl de,
for exanpfe n%?aﬁ%rm ekectasia JP¥Es 12 eP’é%t?ﬁsﬂeﬁcz: o ﬁﬁag’t"?%l?; <

pol yphengkansmisbiblie. td,astespeativedyy i antdmi.q wedfiakibnr dfbr theg sdame
carrier franes ci rcui ar S e t e
used in Varroa Eg{ﬁPgh per cl)%gan‘gtég% 2 e%l ect rﬁaﬁgc)c?rf%%%ﬁ%r%smb ant?lél S

and port visjplealightris fusedda rﬁlaéiﬂ:)@ﬁa@ée]&cwq Apyer of Hoe flrxible
machi ni ng4 rcafd/ 0k tChaMpsdlifettreld fhat an adhesive curable by exposure to

light having a wavelength from 400 nm to 700 nm be used to bond the
flexible circuit to the substrate. Adhesives which are cured by

actinic radiation include, for example, acrylics and epoxy-based
adhesives, and may further include photoinitiators which initiate
curing of the adhesive upon exposure to light of a particular
wavelength. One non-limiting example of an actinic radiation- -
curable adhesive which is curable upon exposure to either visible
light or wultraviolet 1light is the adhesive Eccobond UV9110
available from Grace Specialty Polymers, Lexington, Massachusetts.
Typically, adhesives which are cured by exposure to actinic
radiation are fully-cured within seconds after irradiation is
begﬁh. In contrast, other types of curing adhesives, particularly
adhesives which are cured by exposure to air or heat, typically
require more than one minute to cure. Thus, the amount of time -,
needed to produce circuit board assemblies in accordance with the

present method is considerably reduced as compared to methods which



7 The ‘Adhesive .. . Adhesive which are cured upon exposure to actinic

radi ation are used to bond the flexible circuit. to the substrate. The

adhesi Vigis Sheet Hies Baan 8dpllyedexposure to visible |ight having a wavel engt h of

400-700 n o ultraviolet light. having a wavelength of 10-400

nm by ex i a red radi ati on havj figiSaShiEtfeH&O BEBNQf 700 nmto 1-
nm or by exposure 0 X-rays having a wavel =ngthg.EprA@Emmto 10 x 10[err]nm

The radiation that is used to cure the adhes+ve—tust—pass—ttrough the

wi ndows forned by the dielectric layer of flexible circuit 10. Accordingly,
the adhesive and the material which is gsed to formdielectric Iayer 12 are

adiat oo e, R Rl WRSRES ol por R Te 75 PO s “eo

transni ssilgtgatessi sible light is used to make the dielectric layer of the
flexible circuit, it is preferred that an adhesive curable by exposure to
Ilght havi_.ng, a vvavel engt h from 400 to 700 nm be used to bond the

fl exi bl A et 2 LRef v which are cured by actinic
radi at i Gubodimet, 1for exarrpl e, acryl i cs and epoxy-based adhesi ves, and rray

further include ‘phoi-gipbaahOLS, 4 thd Brbbahe Yo, 418 AdhESHY 4e4Pon

exposure to |ight a particular wave non- exa
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exposure alr I ca Ire nore.than_one m.nute to cure.
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met hods P b hl:.ty, of the chamnels in the substrate.- Since cure can
typically propagate into areas of the adhesive which are not
exposed to the actinic radiation, it is not essential that all of
the windows in the flexible circuit coincide with and overlay all
of the channels in the substrate. Nonetheless, as shown in Figure
3, it is preferred that substantially all of openings 18-21 in
flexible circuit 10 coincide with and overlay substantially all of
the channels 36-40 in substrate 32. T'j&aically, alignment is
accomplished by aligning a pin which has been molded into the top
surface of the substrate with a matching hole which has been formed
in the flexible circuit. . A sufficient amount of controlled
pressure is then applied to flexible circuit 10 and substrate 32 to
bring the mating region of top surface 34 of substrate 32 into
direct contact with the flexible circuit. As depicted in Figure 3,
mating regions 41-45 of top surface 34 of substrate 32 are in
direct contact with conductive layer 16 of flexible circuit 10. In
those cases where one conductive layer is disposed on the .
dielectric layer, the mating region of the top surface of the
substrate may be in direct contact with either the conductive layer
or the dielectric layer. As showh_ in Figure 3, adhesive 56 is in



use ot her types of curing adhesives to bond flexible circuits to
substrates. Fabricating the Grcuit Board Assenbly Enbodi nent 1

In accordance with an enbodi nent of the present invention, a circuit board
assenbly, shown generally as 60 in Figure 3, is fabricated by bondi ng
flexible circuit 10 to substrate 32 by adhesive 56. In one enbodi nent,
circuit board assenbly 60 is nade by first dispensing adhesive 56 in
channel s 36-40 of substrate 32. Then flexible circuit 10 is aligned with
and placed on substrate 32 such that at |east one, preferably a plurality,
of the windows in the flexible circuit9coincide with and overlay at | east
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flexible circuit throughout the entire time the adhesive is being

irradiated. Typically, irradiation is accomplished by means of an
artificial light source which is integrated into the assembly
fixture and which transmits light through the clear glass foot. -
Depending upon the type of adhesive used, irradiation is continued
for a sufficient time to either initiate cure or to fully cure
adhesive 56 and to produce circuit board assembly 60.
Embodiment 2

In another embodiment, circuit board assembly éo is made by
plading flexible circuit 10 on substrate 32 prior to dispensing
adhesive 56 in channels 36-40. Preferably, as shown in Figure 3,
flexible circuit 10 is positioned on substrate 32 such that -
substantially all of the openings 18-22 in flexible circuit 10
coinqide with and overlay substantially all of the channels 36-40

in substrate 32. Then adhesive 56 is injected into channels 36-40



Advant ageously, this prevents the accunulation of adhesive between the
mat i nghi Msm‘eemh lédéla surface 34 of substrate 32 and the mating surface

of the f Thereafter, actinic radiation having a
wavel eng nsm ssi bl e by d| el ectric layer 12 and capabl e of
curing a e5| ve |s di rected through thp—epenings—of.the conductive

| ayers, through the wi ndows forned by the| s BiHATI HAS #BFEN {and onto the
adhesi ve. For exanple, when KAPTON[err]}is usgE@LAGED orm di el ectric | ayer
12 and the adhesi ve Eccobond UV9110 is di spensed—tm—ctamret's 36-40, |ight
at a wavel ength of between 200 and 70018mis used to cure the adhesive.
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adhesives that require more than one minute to cure.

While the invention has been described to some degree of
particularity, various adaptations and modifications can be made
without. departing from the scope of the invention as defined in the
appended claims.




assenblies can be nore closely controlled due to the absence of an
intervening adhesive layer. Finally, circuit board assenblies made in
accor the present invention require less tinme to produce than
their lﬁ@m&' rparts whi ch typically use adhesives that require
nor e o cure. Whil e the invention has been descri bed

to some degree of part lcularity, various adaptations and nodifications can
be made wi thout departing fromthe scope of the i nvent ion as defined in the

appended cl ai ns. -11- . Acircuit board
assenbly conpri si ng: %&%ag%t rate corrprr Si ng: 1)
a top surface defining a mating regr d a channel, wherein the

portion of the top surface defining the nmating region and the portion of

the 1. A method %ﬁ%é@fﬁmﬂgw%ﬂzﬁﬁh%ﬁ% akBefBi e dob FS}%EB same

material ; an 1) a'side surface having di spdosed therel
port i o Ao SERPE t he channel ; b) a
flexible cimuiprdvidingeat flextible mrbuihecmmmj.xrgagr on of said
substrat e, iyd fI q?}g n

dielectric | ayerat)haat tzilrcg"nxg'rcﬁr gl;gl‘l}ﬁrc ori_'acs %.Irg.nrsgx ss%ble tP a):t?.n:.c
presel ected - ra diakidenl enft ha shredefermined c“aélpé#nﬁém.ngsﬂwd

opposi ng surfaces; andjelectric layer h%.vfnéiotfwfaﬁp&ilr@"’sﬂxx@a%@%segn@ one

of said two oppos,|, g surfaces e y sal
conducti ve | ayer &ﬁaﬁﬁeﬁf’ﬁgWHQPEF%Y%UEV?%&SP°53‘{ on &t iﬁal
passage of the acti n| cbxread:p@bsingt bumﬁgbesaf ctlie ehé:ilez:umrd:llraw,exan@a:.d
c) an adhesive cured @%1 r e} h r 85 e
sai d adhesi ve bei R’\" I'S g‘é’%d ?‘n % fﬁ%ﬁ‘%r eat\? ﬁ :’;lraré ‘:%rlglq]n
contact with the ro?- ING- lﬁaﬁﬂﬁ@c@ cthe; actinic
merer n tsubst an]'E i all yfxrgalmd > ‘(;Qndoﬁghl’ ggg@tfpé%ml bcf:.%di&t-' n? regi on of
e op,surface of..said su and sai e e ciJtcui
The. pri nt od B 1 c SO £ SHBFase EPEPRERInd ik Patiare, drsindng |-
foried from a netat least ong chanfiad and mata.ngcnegldmaf@h:amaatg‘ width
claim 1, wherei formed froma netal coated with an
Q—_ﬁé’i ﬂe?ﬁ%'ter% t'ﬁboard

el ast oner . Cl rcur asséenbly of clai.m 1, wherein said

top surface ®f saitFPensingan adResive Hatogehe Ritanned, gEakhe Fulsteate.
channel's, said plgdadi tadidswd d sdamnel Qurabld oy NGadifkitish paift erdle

predetermined wavelength;

d) placing the flexible circuit on the top surface of the
substrate such that at least a portion of at least one
opening in the conductive layer of said flexible circuit
coincides with and overlays at least part of at least one
.channel in said substrate;

e) directing actinic radiation of said predetermined
wavelength through the opening in said conductive laye'r
and onto the adhesive in said channel, wherein said
actinic radiation is directed through said'opening for a
sufficient time to cure the adhesive and to bond the
flexible circuit to the substrate.

2. The method of claim 1 wherein the adhesive is dispensed in the

channel before the flexible circuit is placed on the substrate.
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wher ei'n said conductive layer has a plurality of said openings, said
plural-t+ty--ef. _ __said openings formng a second pattern; and
-12- wherei n the second pattern formed by said plurality of said

openi ngH"wuwn!{Hﬂm ive | ayer substantially corresponds to the first
pattern c ikuﬂnurality of said channels so that each of said
channels is aligned®*with one of said opening in said conductive |ayer. 5.
The circuit board assenbly of claim1l, wherein said conductive | ayer has a
perinmeter and a plurality of said openiggs; and wherein said
plurality of said openings in said eonduttive | ayer are adjacent said
perimete¥. The methpdeofi ciain bodheratncilid pdbesivei sldispensed iaithe
Flexi bl ecipddrdl tafldd RGle GABNILIRS B rRRENICHNUEET YR LY SuplisPRsed on
the other of said two opposing surfaces of the dielectric |ayer; and
wherein said adhesive is in contact with a portion of one of said two
opposi nga sur f *hes métlsed d ofi ebdatimi c1| aghmrein 7the diledegutinilcedlayesui is
board as « 0f+1Gl ai s eh i, de i O s | r } Ssible
Co vi s DS st eB biatiletIohe (el RIS 9B BhrbfI L BYLAEb T

vi si bl e }ightt; an® visiliie bight ediscdirartedehxpudds he opgningiof 7said

wher ei N SenduSted rBdyerr s forned froma plastic. 9. A et hod for
fabricating a circuit board assenbly, said nethod conprising the follow ng
st-eps: a) providing a flexible circuit conprising: i) a

di el ectrsc | ayerhd hmethedt refhsoilaiinble whezeinnither adielectrid dayer is
pr edet er qj OLR, S& IRt i el .AViEE e NaNi PRAS
&%%d@é’f%fé‘ t8 i"us")@xg‘i‘t"%g'aeg :'(:)ir'%héc'on e NehOL1 4403 F}R&lég%% by,

sur f aces; uctrve_layer di spos

| east oreleppvielet skighke and ultraviglet hbight igtdireckgd thxaugh the

conduct i ¥Seh NG of a1 dndieRHve Meaygeni ng t her et hrough for
al |l ow ng passage of the actinic radiation through said flexible
circuit; ' ’

6. .The method of claim 1 wherein said flexible circuit comprises
~a first conductive layer disposed on one oppbsing surface of said
dielectric layer and a second conductive layer disposed on the
other opposing surface of- said dielectric layer, each of said
conductive layers having a plurality of openings; )
wherein substantially all of the openings in the first
conductive layer coincide with substantially all of the openings in
the second conductive layer to provide a pattern of actinic
radiation transmissible windows in said flexible circuit; and
wherein said flexible circuit is placed on the top surface of
said substrate such that at least a portion of one of the windows
in sa:id flexible circuit overlays at least part of one channel in
said substrate.

7. The method of claim 6 wherein the top surface of said substrate
defines a plurality of channels which form a pattern on the top
surface of said substrate that is substantially similar to the
pattern formed by the windows of said flexible circuit; and wherein

said flexible circuit is placed on said substrate so that each of
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b) prbvi ding a substrate conprising a top surface defining at |east one

channel-—and- a natingnregion for mating with the flexible circuit; C)
dlspen5| to the channel of the substrate, said adhesive

bei ng c ﬂ@% n of the predeterm ned wavel ength; d)

pl aci ng t Ult on the top surface of the substrate such that

at |least a port| on of at | east one opening in the conductive |ayer of said
flexible circuit coincides with and overlays at |east part of at |east one
channel in said substrate; and f directing actinic radiation of

sai d predeterm ned wavel ength through e opening in said conductive |ayer
and ont'd¢ Helndpwsiie S3S dilexdidenaircuhtr everbay catackéastc anadichbihaBgli S

di r ect eth tdunughusaihtapeni ng for a sufficient time to cure the adhesive
and to bond the flexible circuit to the substrate. 10. The met hod of
claim9, wherein the adhesive is dispensed in the channel before the

f1 exi bl&@. (The meathad wifacddionit Wigesers tsxiide dielébtric Thayeridvupbrakes ai m 9,
wher ei e fiesi ve is injected into the channel through a port in
communi'cation wth the channel after the flexible circuit is placed on the
Substrate. 12. The nethod of claim9, wherein the dielectric layer is
transnissi blhd omethbll of i @hiimt he wiHRINY Gad i CHABE Ratyy Mb@i&é‘eé i ght,
and vi i)égti#]ght is directed through the opening of said conductive layer.
13. od of claim 9, wherein the dielectric layer is transm ssible
to ultraviolet light, the adhesive is curable by ultraviolet |ight, and

ul travipd et rmérjmeeh%&ib@emﬂmtﬂrﬂwmxh gagﬁg;agp%hé%éeg %%&ﬁﬁ Layer.

14. The nmethod of clajm 9, whereln sai e ClLrcul
first JFRRRMYSe F%ye?ah‘?sp%‘élé%lt’@F%n Iy Sfhexiddeof @mmu elfec‘t ric

| ayer asubstaecially ohduehtiee! tohes adstameeﬁhmﬁir&a hair&RRes itheotghf ace

8]1: zgleg‘?lﬂ%e&ggﬁ{ﬁ§ $§yﬁ{e c%q{‘dhcq__f v%all%ycégnductl ve | ayers hayl ngli Pl arali ty.

wherein substantially all of the openings in the first conductive |ayer

coi nci deL W th SUbSiANtbeHtY atden®f1y %@Qgghﬁgs in the second conductive

| ayer to provi de a
a “substrate comprising: ; ;

i) a top surface defining at léast one mating region and
at least one channel; and

ii) a side surface having disposed therein at least one
port in communication with the channel;

b) a flexible circuit in direct contact ‘with the mating
region of said substrate, said flexible circuit
comprising:

i) a dielectric layer that is transmissible to actinic
radiation of a preselected wavelength, said
dielectric layer having two opposing surfaces;'and

ii) at least one conductive layer disposed on at least
one opposing surface of the dielectric layer, said
conductive layer having at least one opening
therethrough for allowing passage of the actinic
radiation through said flexible circuit; and

c) an adhesive cured by actinic radiation of the preselected

wavelength; said adhesive being disposed in the channel
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‘pattern of actinic radiation transmissible windows in said flexible
circuit; and--—- —-wherein said flexible circuit is placed on the top

surface of i strate such that at |east a portion of one of the

wi ndows i n imﬂ,ﬁm !"HI”H”HH uit overlays at |east part of one channel in
sai d substrat€."¢ N thod of claim 14, wherein the top surface of
said substrate defines a plurality of channels which forma pattern on the
top surface of said substrate that is substantially simlar to the pattern
formed by the wi ndows of said flexibl eJtCi rcuit; and wherein said
flexible circuit is placed on said subktrate so that each of the windows in
said flexible cirehi faddemubptyateemnd obie eortart witkakbesdielegtwic 16.
The method of cl al&ydr ohekaid r3akibleed DAL WAXSELS WINLSRTiA1NY Y de.
17. The met hod of, cl ai m.9, wherei nbsgi d s stra%e conprj ses | &sti c.

18, The method BIREFATMIS WisReRS: PEEARST ik ekIng BRoien Afpithensop
pressure to sai d subfacatef salidaubstiratebhudcsaidi fldxibleulodtrantiital |y t he
entire time actinic radiation is directed through the opening of the
conductive layer. — 19. A nethod _for fabricating a circuit_ board

assenbl ¥2- saThe i ¥l e RRANE @gembd v of | Shimy 13t wherein said gubgtaatei ng a
fl exible ciregiprisedrastely:surface having) adplliuehEity iof Icheemelagt s .

wavel angth, sai d BFESCHEICGAPOEt Dperinesp oorlyE e Bl naying. o

and . & pluyadityndficepeminggerani sposed on at | east one opposing

surface of the gagh of tHl Ypetlings LaYSdid RNAuELIFECT Y@r |G a3plact ed
fromthe group con5|st|ngm(e)f . . copper, copper altToy, copper coated
with pal | adi 4fRERdCRSppRANRSL 1Ry f71d) substrate. 51 adi um gol d, and havi ng

at | east one opening therethrough for allow ng;:, passage of

?QELLR'CER-E%? %‘é{}zﬁ%ﬁﬁ“%&@ gséérﬁﬁiplgf (éi.lE.EHilt.i wherein said _difsle_ctric_:
b) proviayey sowpyiseata pekptnideg a top surface defining at |east one

channel and a mating region-for mating with the flexible circuit, said at

| east one chapnel ,having a depth of .0.1-0.2 mm .C) dj spensing an
adhesi vadint SREnELTEU Booati AR o aFalR e vhezesd] srd bHTHF
acti ni c coaghrdisiegnaoplhabeipt edet er mi ned wavel engt h bet ween about 200 nm and
about 700 nm d) placing the flexible circuit on the top surface of
the substrate such that at |east a portion of at {east one opening in the

conduct MPe | Fper cdrcyitdoppedi BraerPlY pf dGiAc tdeWharein ovridiekexil et
| east pasikrcofitabohpasbesne fEhtNebniicsirdl 13985t A BéS6sedn one opsing

direct] g, aoldcni & reghatd o .38 G RISIeLSE Thned ANl gl ShLough Lhe
disposed on the other opposing surfaces of the dielectric layer;
and wherein said adhesive is in contact with a portion of one

opposing suxface of said.dielectric layer.

16. The cixrcuit board assembly of claim 11 wherein the conductive
layer comprises a perimeter and the opening in the conductive layer
is adjacent said perimeter.

'17. The circuit board assembly of claim 16 wherein said substrate -
comprises a plurality of channels; -
said conductive layer has a perimeter and a plurality of

openings adjacent said perimeter;-and
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i-n d conductive layer and onto the adhesive in said channel for
d ” II qulﬂﬂato cure the adhesive and to bond the flexible circuit to
The nethod according to claim 19, wherein the
openlng through the conductive |l ayer is in a region of the conductive |ayer
that |acks netal tracings. 21. The met hod according to claim 19,
wherein the substrate is selected fromthe group consisting of netal, netal

coated with el astoners and pl asti cs. 22. The net hod according to claim
19, wherein the adhesive contains a phgtoinitiator. - 23. The net hod

according t quel.alif Lhneths i eaanes e daenshol LhClude Aresure

sensitive adhesive, an air-cura hesive o
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i nto t henhSiil atid eastad Yibdditeel before placing the flexible circuit on
the top surface of the substrate. 25. The met hod according to claim 19,
wherein the adhesive is dispensed into the said at | east one channel. by
injectixslirﬁxfkexthleiprinhadudinﬂdﬂﬂwcwhphishngat | east one channel after
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b) a first conductive layer'disposed.on.one opposing surface
of said dielectric layer and havxng at least one opening
therethrough,

c) a second cenductive layer dlsposed on the other surface
of the dlelectrlc layer and hav;ng at least one openlng
therethrough-

wherein at least one opening in the first conductive layer

overlays and coincides with at least one opening in the

second conductive layer to form a window in lsaid flexible
circuit.

19. The flexible printed circuit of claim 18 wherein said first
conductive layer has a perimeter and at least one opening
adjacent said perimeter and said ‘second conductive layer has
a perimeter and at least one opening adjacent said perimeter.

20. The flexible printed circuit of claim 19 wherein said first
conductive layer has a plurality of openings adjacent the
perimeter of sald first conductive layer and said second
,éonductive layer has a plurality of openings.adjacent the
perimeter of said second conductive layer; and wherein
each of the openings in said first conductive layer coincide
with and overlay at least one opening in said second

conductive lavyer.
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