- 1 - Circuit Board FIELD OF THE INVENTION The present invention relates broadly to a method of
forming a circuit board, and to a circuit board. BACKGROUND The demand for advanced electronic
systems in e.g. front-end wireless communication and the increased use of the Internet has resulted in
miniaturization of electronic products having more functional features. These products use a large
number of passive components (e.g. resistors, capacitors and inductors). In conventional printed
circuit boards, these passive components are surface mounted devices, which consume a large area
thereby increasing costs. Passive componentdtgeli&taffmay take up to 60% of the printed circuit
board (PCB) area thereby limiting the space available for active components (e.g. integrated circuits

(IC)) On the othgy, BARE RasivegRBRCONeNts, such as bypass capacitors are generally placed as
close as possible to a die or IC to increase the effectiveness of the capacitors. These capacitors and

other passive components are thus often surface mounted to the die side or on the opposite side of an
IC during printéHechresiri weh tasseipisl/ bl agneitus af drvingectishidicacoave trional multi-layer
printed circuit Bpagg mssembly 10 having an IC 11, capacitors 12 located on the die side and
capacitors 13 located on the opposite side of the die. The terminals of the capacitors 12, 13 are
internally connected to the integrated circuit through pads 9, vias 14, and power or ground lines 15, 16.
Reducing the &ffef&BRYBPthe passive components may help in mounting a large number of such
passive components. However, reducing the dimensions of the surface mounted passive components

has an adverse;effegtaadhesleciicalagriumanse. Apaliginative thatisgurentiyrpeasticed for

selected applications is e(mbed %d passive companents usint screen grinted. inks. C{)mmonly used
. . aommum%atlon an e rapreaseg use o Qt?% fiemetthas sesult d.{n mm:%ur auion .
materials include capacitor paste and reésistor inks. The density of Capacitance that can be achieved

using commeré&fafip@iastiaBradygisteavpusiecrs veainerlead ineetNRRineriRge st 2 farge

number of passive components (e.g. resistors, capacitors and inductors). In
conventional printed. circuit boards, these passive components are surface mounted
devices, which consume a large area thereby increasing costs. Passive components
generally may take up to 60% of the printed circuit board (PCB) area thereby limiting
ihe space availabie for active components (e.g. integrated circuits (IC))

On the other hand, passive components, such as bypass capacitors are gensrally
placed as close as possible to a die or IC to increase the effectiveness of the
capacitors. These capacitors and other passive components are thus often surface
mounted to the die side or on the opposite side of an IC during printed circuit board
assembly. Fig. 1 illustrates a cross-section of a conventional multi-layer printed circuit
hoard assembly 10 having an IC 11, capacitors 12 located on the die side and
capacitors 13 located on the opposite side of the die. The terminals of the capagitors
12, 13 are internally connected to the integrated circuit through pads 8, vias 14, and

power or ground lines 15, 16.

Reducing the dimensions of the passive componenis may help in mounting a iarge
number of such passive components. However, reducing the dimensions of the
surface mounted passive components has an adverse effect on the electrical

performance.

An alternative that is currently practiced for selected applications is embedded
passive components using screen printed inks. Commoniy used materials inciude
capacitor paste and resistor inks. The density of capacitance that can be achieved
using commercially available printed paste is insufficient to meet a wide range of



- 2 - capacitance requirements that is readily available using discrete capacitors. Printed resistor inks
have poor resistance tolerance of up to 30%. In such instances, laser trimming may be used for
precise resistance tolerance control for selected applications which increases costs. Japanese
Publication No. 2002261449 published on 13 September 2002 in the names of SEIICHI et al describes
a method of embedding IC chips and discrete passive components by using a proprietary epoxy resin
material. Interconnections between the ICs and passive components are formed by vias, which are
composed of sarenthishegusimentietiaidsorpAl)p RUEHAPIM HEEAF RAE i STRRAINE HrEteds in
commercial applsRLGNS IRSFE 2566 eeRtantinitatNitates MHatersoMo I6 ARK,92QMBidskised on 18 June

2002 to AARGH AL Telaleado fbefldngdiserele fanslvaampanenia gy @l asgiaauen process.
Interconnections are formed after the lamination process by drilling holes right above the component
terminals and #REAHRESHUNSS RIPEEDATRIEtive material. United States Patent Publication No.

2004/0001324 Al published on 1 Jan 2004 in the names KWUN et al describes a method of
embedding IC ghipedn aiBresah nale sevibs eng disereirPassive seppapaniDH? anPES recess
(partially formed cavitylo A dilestic sooxyateriahis lied b dog caviieaandonge e epoxy is cured
interconnections are formed Dy vias formed in the cured epoxy over the cgmponent terminals.
International (PESTY®PGHREATBHNGY, $8103/8PIFNE AN BPRIHS B TREIRSIP HISWESEIS embedding IC
or discrete passtveaompobenis ineasRE Bowitbneatdtyrfofomeddony piepregisheetsdopivsé® components.

Interconnectiog are fosmed.by drilling halesrightabave thepampenaptisrninalsand glectroplating.

There are a number of concerns relating to theigrocesses of embedding discrete passive components
in the above dBEUTHERA .aﬁ@PCﬁ%?fésn'gg,egﬁﬁ?nﬁo dles for vias above the component terminals may
introduce thermal/mechanical damage or removal of termination material. Electroplating the drilled vias
over componephiegodiatierminalneay not, befeasidtesduanto oneerroot patag@idhesion to solder

surface. -3 - |t s with the knawledae the ahove concerps-aL the RresRRkaysnfidedias been
conceived and is now reduced to practice. L - )
Interconnections are formed after the lamination process by drifiing holes right above

the component terminals and filling the holes with a conductive material.

United States Patent Pubilication No. 2004/0001324 A1 published on 1 Jan 2004 in
the names KWUN ef al. describes a method of embedding IC chips in a through-hole
cavity and discrete passive components in a PCB recess (partially formed cavity). A
dielectric epoxy material is filled in the cavities, and once the epoxy is cured
interconnections are formed by vias formed in the cured epoxy over the component

terminais.

international (PCT) Publication No. 2004/001848 A1 pertains to a lamination process
for embedding IC or discrete passive components in a PCB with cavity formed on
prepreg sheets to fit the components. interconnection are formed by drilling holes

right above the component terminals and electroplating.

There are a number of concerns relating to the processes of embedding discrete
passive components in the above documents. For instance, drilling holes for vias
above the component terminals may infroduce thermal/mechanical damage or
removal of termination material. Electroplating the drilled vias over component’s
solder terminal may not be feasible due to concern of plating adhesion to solder

surface,



SUMMARY In accordance with a first aspect of the present invention there is provided a method of
forming a circuit board, the method comprising mounting at least one passive component on a first
surface of a first laminate material; interconnecting the passive component to contact traces and vias
of the first laminate material; and attaching a second laminate material to the first surface of the first
laminate material utilising a lamination process, thé second laminate material sheet having at least one
of a recess, a through-hole or both formed therein for accommodating the passive component in the
second laminatels witihepkrmidede ihpcriene raenche¢ifeaitirenpeseoninaBaiPio ihe ketitact traces and

vias.  The passisOEMReNREN reayche sybstasdially vertically interconnected to the contact traces
and vias with respect to a surface plane of the first laminate material. ~ The attaching of the second
laminate material may utilise the lamination process comprises providing a dielectric material between
the first and seegM@diinate materials. The dielectric material may comprise one or more prepreg
sheets.  The mounting of the passive component may comprise forming mounting pads on the first
I%minate materiaé- In E&%J@éﬁ&@r?ﬂgestm% @&hy@st RASHY/ BrEQSRPANSRTM BLEOR) @Fmaaoaid(ijng_ vias in
the mounting pads. e method may. further comprise mounting gne Qr more integrated circuits
(ICs)ona secé?\ec;?’gg r%g;%na}’?ﬂeafi?gflfgrgpnaé?é {%%t!gr%iqﬁ an ¢ r@éngu%gttjgﬁﬁ%lﬁ}rz%gge% ndividual or a

cluster of the peassive eSRpBRIEMR 2 frstRgiaeroha MR iREIE A Tt Rlian NPERRELBtact traces for

forming a multplaygeredehgifibdioardontact traces and vias of the first laminate material; and
attaching a second laminate material to the first surface of the first laminate material
utilising a famination process, the second laminate material sheet having at least one
of a recess, a through-hole or both formed therein for accommodating the passive
component in the second laminate. '

The passive component may be directly interconnected to the contact traces
and vias.

The passive component may be substantially vertically interconnected fo the
contact traces and vias with respect {o a surface piane of the first laminate material.

The attaching of the second laminate material may utilise the lamination
process comprises providing a dielectric material between the first and second
faminate materials.

The dielectric material may comprise one of more prepreg sheets.

The mounting of the passive component may comprise forming mounting pads
on the first laminate material.

The interconnecting of the passive component may comprise providing vias in
the mounting pads.

The method may further comprise mounting one or more integrated circuits
{ICs) on a second surface of the first laminate material in an area substantially above
individual or a cluster of the passive components.

The second laminate material may comprise contact traces for forming a muiti-
layered circuit board.

The method may further comprise attaching one or more further laminate
materials having contact traces formed thereon to the first and second laminate
materials for forming a multi-layered circuit board.

The method may comprise attaching a resin coated metal material to the first
and second laminate materials for forming a multi-layered circuit board.

The laminate materials may comprise organic laminate materials.



The method may further comprise attaching one or more further laminate materials having contact
traces formed thereon to the first and second laminate materials for forrning a multi-layered circuit
board. @ The method may comprise attaching a resin coated metal material to the first and second
laminate materials for forming a multi-layered cwcqit board. The laminate materials may comprise
organic laminate materials. - 4 - In accordance with a second aspect of the present invention there
is provided a circuit board comprising a first laminate material comprising contact traces and vias; at
least one passive chrapetiesianviineeesend ArseSiAfarerseIRa! fPtnipRifee hateddsdiaterconnections
formed from therqassiericampenentsietthenranackiedempesiigcoithe tfirsédaminaie material; and a

second laminale gategl shestdatniad-oderiEs! shiparCihedi sy amiRRie malelal having at

least one of a recess, a though-hole or both formed therein for accommodatln%the passive

component. ”‘?Wé‘%&iggﬁ(ﬁ?@mﬁé‘ﬁéﬂmﬁ%{fﬁ Gk &5\ EPTHMERR P i e 8% %Paces and vias.
The passive cenpoizentivihy Hessubstagitiathpizericalny imteseorie dtathedethvateintagberices and vias

with respect toa-mice RlRnaafdhelestiaminaiednaieiahaterbhadpare may erIprise a dielectric
sheet between %he %II‘SI qgroug%c%d Ig nﬁ‘wtef QP%E%“?rléreﬂ‘%‘?'e'& tg&g&% i nda!:h@aéla 1{}gprise one or

more prepreg sheets
component,

The passive componeni may be direclly interconnected fo the confact traces
and vias.

The passive component may be substantially verfically inierconnected fo the
contact traces and vias with respect to a surface plane of the first laminate material.

The board may comprise a dielectric sheet between the first and second
faminate materials.

The dielectric material may comprise one or more prepreg sheets.

The board may comprise mounting pads on the first laminate material for the
passive component.

The board may comprise vias in the mounting pads for inferconnecting the
passive component to the traces,

The board may further comprise cne or more integrated circuits (ICs) mounted
on a sescond surface of the first laminate material in an area substantially above
individual or a ciuster of the passive components.

The second laminate material sheet may comprise contact traces.

The board may further comprise one or more further laminate materiais having
contact traces formed thereon and altached to the first and second laminate
materials.

The board may further comprise a resin coated metal maierial attached to the
first and second laminate materials for.

The laminate materials may comprise organic laminate materials.

BRIEF DESCRIPTION OF THE DRAWINGS

Non-limiting embodiments of the invention are described hereinafter with reference to
the drawings, in which:

Fig. 1 shows a schematic cross-sectional view of a conventional printed circuit board
assembly with integrated chip and passive componenis;



The board may comprise mounting pads on the first laminate material for the passive component.

The board may comprise vias in the mounting pads for interconnecting the passive component to the
traces.  The board may further comprise one or more integrated circuits (ICs) mounted on a second
surface of the first laminate material in an area substantially above individual or a cluster of the
passive components. The second laminate material sheet may comprise contact traces. = The board
may further comprise one or more further laminate materials having contact traces formed thereon and
attached to the first and second laminate materials.  The board may further comprise a resin coated

metal material gfiachedHost fistandiseanaddaminatadnataistatog. belaminatewnaterials may
comprise orgaplg JAmale Matelpls, BRIEE PERGRIFT QN AR I ARAWINGS Mayy miting

embodiments of the invention are describe ereinafter with reference to the drawings, in which:
according to an embodiment of the present invention; and

Fig. 3 is a schematic bottom view of Fig. 2B8.
DETAILED DESCRIPTION

in an example embodiment, discrete components are embedded away from the
surface area of a printed circuit board. An organic core material of small thickness is
fabricated using an established fabrication process. The fabricated core material in
the example embodiment is designed on a two-layer printed circuit laminate having
signal and ground connections which are connected by passive components
mounted on mounting pads. A direct vertical connection is provided by vias formed in
the mounting pad. The passive components are surface mounted on the core
material and are so located as fo form a group or cluster.

A second laminate material has a cavity which is formed by punching or routing. The
surface area of the cavity is larger than the cluster area formed on the core material.
The thickness of the second laminaie is chosen o be greater than that of the discrete
component in the exampie embodiment, 50 as to embed the passive componenis in
the final assembly. The core material and second laminate material are sandwiched
together and the cluster of passive components is enclosed by the cavity with a

desired clearance.

The core and second laminate materials may be sandwiched using established
printed circuit lamination process employing heating and pressing. A prepreg sheet of
multiple layers is provided between the core and second laminate materials in the
example embodiment prior to laminating the PCB assembly. The above process can
be repeated for fabricating a multi-layered printed circuit board.

The cavity of the laminated printed circuit board is filled and pianarized with a resin
of the prepreg sheet thereby forming embedded components within the printed circuit
board. The external surface area of the laminated board is free from passive
components. This surface area can be used for mounting other electronic
components, An integrated circuit is subsequently mounted directly above the cavity



- 5 - Figs. 2A-2H show schematic cross-sectional views illustrating the process flow for fabricating
embedded passive components in a printed circuit board assembly according to an embodiment of the
present invention; and Fig, 3 is a schematic bottom view of Fig. 2B. DETAILED DESCRIPTION In an
example embodiment, discrete components are embedded away from the surface area of a printed
circuit board. An organic core material of small thickness is fabricated using an established fabrication
process. The fabricated core material in the example embodiment is designed on a two-layer printed
circuit laminaterhavinghsigratrafed groodideshiedtionsietiitts browehecteditb ygpassigeicomponents

mounted on MouBliBGRAsH-Mslitech\artigadonpestiag)is provided by vias formed in the mounting

pad. The passive components are surface mounted on the core material and are so located as to form

a group or cluster. A second laminate material has a cavity which is formed by punching or routing.

The surface aféasofthéocaiitjustiar)diaaieled erstss dikva RirfAdnonamescsrs warRl. The
thickness of thespeaatsamiaateds chasefint ke treatenthian ¢habdithet discetepceraponent in the

example embogimary, $R.8749.£M0RMIBe RassIve GRmEronents in the final assembly. The core

material and second laminate material are sandwiched together and the cluster of passive
components is enclosed by the cavity with a desired clearance. The core and second laminate
materials mayRefestrmiioidhiedUsingtestiayiiseagppAnestneie Uit |aminatkamBrateseaitiptoying heating
and pressing. ARfeRsegrsapetsainaulipiplayess iaipravideddsineeorthecese aiad sapend laminate
materials in (h SaMPIG soadmenl prRLIaMAIAG e REE ASRaIPY. Hheabaye process can

be repeated fo'??’aflrtl)rlcatlng a multi-layered printed circuit board. The cavity of the [aminated printed
circuit board idamieaaid B?&n%‘?i%?d‘%ﬁ‘ﬁ %&%ﬁﬁtﬁﬁﬁe BIEbASS She &P BBt 8mbedded
components withizptiyelginiteiesl Gfcnitdyensth: Ther dideeisiidefibaiagcatitirttrolamsisiated board is free
from passive gagpenents s ®HdageeasABraR. UsRIFRIMRYHINBOtRRAIL e @i components.

An integrated E::ii,\rcui;[1 i% sn.éb a%(%gegg%mounte dire(ftlgi%tp&g/e atpéa C?S’)L%ri]t%? 60§ area igsgp% example

) ]gse cr aeh mechanica . %
embodlment, to Torm electrical connections with embedde passive co loonen S (Such as bypass
y {with respect to

capacitors). *components to an IC. The mounting pads 9 are directly and vertical
the plane of the iaminate 17 faken as a horizontai plane) connected to power or
ground connections 15, 16, by via-in-pads, e.g. 14, in the example embodiment.

Referring to Fig. 2B, discrete passive components e.g. 13, are surface mounted on
the pads 9 and in the example embodiment soldered using a reflow process. Thin
profile (height) discrete passive components may be used to produce a low profile
PCB in the example embodiment. The passive components can be iested at this

stage.

Referring to Fig. 2C, a second laminate material 19 having a thickness (e.g. 0.1~0.2
mm) slightly larger than the height of the passive components e.g. 13 is placed
adjacent fo the first laminate material 17. The laminate material 19 has conductive
patterns, e.g. 28, 30, formed on both sides. By punching or routing, a cavity 8 is
provided in the second laminate material 19, and disposed directly below the passive
components 13 of the laminate material 17. The area of the cavity 8 is slightly larger
than the cluster area of the compoenents e.g. 13 formed on the first laminate material
17. A multi-layered prepreg sheet 18 is placed between the core laminate material 17
and the second laminate material 19 in the example embodiment, prior fo the
famination process. The number of prepreg sheets is dependent on the thickness of
the second laminate material 1@ and the number of passive componenis e.g. 13.



Figs. 2A to 2H illustrate the detailed process flow of forming embedded passive components in a PCB
according to the example embodiment of the present invention. The manufacturing steps are as
follows: Referring to Fig. 2A, a two-layer organic laminate 17 having conductive patterns (such as
copper) 15 and 16 is provided with mounting pads.9 on a bottom side of the laminate 17 for
assembling passive components. The material of the organic laminate 17 can be standard PCB
materials, such as FR-4 epoxy glass, polyimide, benzocyclobutene, teflon, cyanate ester,
bismeleimide tRefeimeg dthige@bxyarosint;jayethe Hkatedr eorbirrmionakonf théxeedatertats. The
thickness of thgarpipatenddiissomhasenterkalanssibetweespreg chasical siabilibrandeproximity of the
passive components to,an, IC. The mounting spds..ais ey AALYEIally (Wi fespect to the
plane of the laMinate 1fta en as a horizontal p ane% connected to power or ground connections 15,
16, by via-in-paide, B1§ PIOEEHE 476 BRARRBRISS ARSI P PR SHB P ERITSE TR 888 Bassive
components eigyelSreatgraurntasactheuateddmndhe paidsOatartcptiee (BXEmpieremibedissent soldered
using a reflow pLacess «IdaiPsPiHg éfga%t%@w@%a%iﬁ%mmm%@may be used to produce a
low profile PCB in the example embodiment. The passive components can be tested at this stage.
Referring to Fig. 2C, a second laminate material 19 having a thickness (e.g. 0.1-0.2 mm) slightly larger
than the heighRefetreggasitvetsampihieneses FCBINdNs srearieiprertiRet e sMaritete material 17.
The laminate migtestal hbascagndyctive paiterrs, ey9a2Bn30stfarnestess dothasitdesidBy punching or
routing, a cavigy &5 pravidec . e peiondiamioasainalobd ik diendsedaiveiy below the
passive componentg 13 of the laminate material 17. The area of the cavity 8 is slightly larger than the
cluster area of tRP&SIfiFoti8hts e.g. 13 formed on the first laminate material 17. A multi-layered
prepreg sheet 18 is placed between the core laminate material 17 and the second laminate material 19

in the example-grappditpant. REOIAQiHReREINAION prosessnIibewmbenpéiapiegsheets is

dependent on g;e tthe%ness of the second laminate material 19 and the number of passive
components e.g."ff. - 7 - Referring to Fig. 2D, a multi-layered printed circuit lamination is formed in

the example embodiment by adding another pair of a prepreg sheet 20 and a laminate material 21.
The laminate rratetiab 24 fha2GorductiveipatiesnZfarefedned tne pipfreirisitten Thenpricess can be

repgated depending. Qi &, }%lag%o;,{jglmg%glr@ygrgomg L@g@{@g@ggﬂ;ﬁ% W apptBerigmbodiment,
resin coated copper SRCC) oil malz?bie use(ﬁ,mﬂs ‘?ﬁg t%f tge p%a’go% tf&% brepr es]ge(?rt]a Q dand the
laminate matef4189 (S ERIAYIEAHG 258" AN 1S PR3 example embodiment with
embedded disessambbnioiéars &) 2@ i§fheh P BSEESAMINEIRT R6EBes B eeprbptiate heating and
pressing of thesieman@ihebetam suiasemohihedstneseifonnadointhe pievousisiep. Referring to
Fig. 2F, laminajed. g3oaimily B2inree il uabherdespRrsbm campRnEniss Referring (o Fig.

2G, through via ormed and platedto form connections between the top, bottom and
internal layers. The via holes 23 may be formed by drilling (e.g. mechanical or laser drilling) The top
and bottom sufatesngf theérianlinated i8s S&nibisutiacg-igaratedoaréofurhérepridd s¥edibg known etching

methods in thegxRaHIE SRRARGIHER 8\{desneataldadsRAohdascannonent. soface mounting,
ey forming e ek may o2 msaniad SRS A BGIRIR Iy eens 0. 13

Fig. 3 is the bottom view of the passive component assembly shown in Fig. 2B,
illustrating a cluster area 28 of the passive components e.g. 13, in the example

embodiment.

The example embodiment makes use of known component assembly processing and
printed circuit fabrication steps. By embedding passive components such as bypass
capacitors, more surface area on top and bottom layers may be available for
mounting other electronic components. This results in increased functional features

and reduced PCB size.



Referring to Fig. 2H, an IC 27 is surface mounted on top of the PCB 26. The embedded passive
components e.g. 13 are electrically connected to the IC 27. Other components may be mounted on the
top or bottom layers of PCB 26. Fig. 3 is the bottom view of the passive component assembly shown in
Fig. 2B, illustrating a cluster area 28 of the passi\{eggomponents e.g. 13, in the example embodiment.
The example embodiment makes use of known component assembly processing and printed circuit
fabrication steps. By embedding passive components such as bypass capacitors, more surface area
on top and botibmdsgrers rralddenantéiablerfeidasouiesadigustivecidetconie dinm peimeatstt®his results in

increased funciippad deaisianandrpdnsad, REB it whih, axarlerershadimeniclso provides a
oS Inductive SRR bebean i e Thedded AR HE SAMNONRHlo ® Gocapagiiors, which
turn, increases the setlf-re ona%taf?equency anc?exten. S the decoupling frequency range in broadband
applications. THPERHAMNSITEMBEINRIB RTRCHRESS AEtReR dYOERTRY SPAEY GiaRR SiyHiA layers by
direct vertical isiteedoayeectonijrsvicantisattioerevithectclndatimnjofidtin petspeelaatiyporiehts with
associated, sugface MOUNMSH GOMRPASHISAHE A%l dtMllke ARRaaiatachy aRerson skilled in the
art that numerous variations and substitutions may be made to the embodiments described without
departing from the spirit or scope of the present invention. The example embodiments are, therefore,
to be regardedtawifllbeteppvecisisy barel PRISASSHIERID A tharscopeBrBrotE @it iEdegHtd -9.. CLAIMS:

substitutions may be made to the embadiments described without departing from the

spirit or scope of the present invention. The example embodiments are, therefore, {0

be regarded as illustrative only, and not restrictive on the scope of protection sought.



1. A method of forming a circuit board, the method comprising  mounting at least one passive
component on a first surface of a first laminate material;  interconnecting the passive component to
contact traces and vias of the first laminate material; and  attaching a second laminate material to
the first surface of the first laminate material utilising a lamination process, the second laminate
material sheet having at least one of a recess, a Tl?rbugh-hole or both formed therein for
accommodating the passive component in the second laminate. 2. The method as claimed in claim
1, wherein theqaamskge component is directly interconnected to the contact traces and vias. 3. The

method as claimed jn claimg &0, 2¢ WHAFRID e AZ33NE CARRIRENIRFHibgrantially vertically

interconnected to the contact traces and vias with respect to a surface plane of the first laminate
material. 4. TheR&tHEH aéée@ﬁiiﬁ?@d”ﬁ?%l’ﬁiﬁ%”f%}%f AhEr L TG e &€cond laminate

material utilisimgetBealamination process comprises providing a dielectric material between the first and

second laminate M@gHAISnecting O pahedrasoalaimedinelimdesdirroinstbe wietestric material
comprises on%a%.r%%r%gtréggqegngheets. 6. The method as claimed in claims 1 or 2, wherein the
mounting of the passive component comprises forming mountingrPads on the first laminate material.

7. The method as cHRRBAYHP RIS, 'HUHBFS TAE Rt CBRnEEliAg Grtne MR &L 'BBYAREnent comprises

providing vias imategamdilkiting [padsation process, the second laminate material sheet having at
least one of a recass, a through-hole or both formed therein for accommodating the
passive component in the second laminate.

2. The method as claimed in claim 1, wherein the passive component is
directly interconnected to the contact traces and vias.

3. The method as claimed in claims 1 or 2, wherein the passive component
is substantially vertically interconnected to the contact traces and vias with respect to
a surface plane of the first laminate material.

4, The method as claimed in claims 1 or 2, wherein the attaching of the
second laminate material utilising the lamination process comprises providing a
dielectric material beiween the first and second iaminate materials.

5. The methed as claimed in claim 4, wherein the dielectric material
comprises one or more prepreg sheets.

8. The method as claimed in claims 1 or 2, wherein the mounting of the
passive component comprises forming mounting pads on the first laminate material.

7. The method as claimed in claim 8, wherein the interconnecting of the
passive component comprises providing vias in the mounting pads.

8. The method as claimed in claims 1 or 2, wherein the method further
comprises mounting one or more integrated circuits (ICs) on a second surface of the
first laminate material in an area substantialy above individual or a cluster of the
passive components.

9. The method as claimed in claims 1 or 2, wherein the second laminate
material comprises contact fraces for forming a multi-layered circuit board.

10. The method as claimed in claims 1 or 2, furth'er comprising attaching
one or more further laminate materials having contact traces formed thereon to the
first and second laminate materials for forming a multi-layered circuit board.

11.  The method as claimed in claims 1 or 2, wherein the method comprises
attaching a resin coated metal material to the first and second laminate materials for

forming a multi-layered circuit board.



8. The method as claimed in claims 1 or 2, wherein the method further comprises mounting one or
more integrated circuits (ICs) on a second surface of the first laminate material in an area substantially
above individual or a cluster of the passive components. 9. The method as claimed in claims 1 or
2, wherein the second laminate material compris_eisoc_ontact traces for forming a multi-layered circuit
board. 10. The method as claimed in claims 1 or 2, further comprising attaching one or more
further laminate materials having contact traces formed thereon to the first and second laminate
materials for forming2a mdltielayened wirdairboarglaims T1orihevhseaiiobisdgaiamadteigtidiims 1 or 2,
wherein the methodicompiine tAaehngeadesin coated metal material to the first and second laminate
materials for forming a multi-layered circuit board. - 10 - 12.The method as claimed in claims 1 or 2,
wherein the laminate materials comprise organic laminate materials.



