"-t- Crcuit Board FIELD OF THE | NVENTI ON The present
invention relates broadly to a nethod of formng a
circuit board, and to a cricuit board. BACKGROUND
The demand for advanced el ectronic systens in e.qg.
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the space avail able for active conponents (e.qg.
BACKE®OUNDI circuits (1C)) On the other hand, passive
conmponents, such as bypass capacitors are generally

pl aced as close as possible to a die or IC to increase
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12, 13 are internally connected to the integrated circuit through pads 9, vias 14, and

power or ground lines 15, 16.

Reducing the dimensions of the 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 effect on the electrical

performance.

An alternative that is currently practiced for selected applications is embedded
passive components using screen printed inks. Commonly used materials include
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




capaci tance requirenents that is readily available
using discrete capacitors. Printed resistor inks have
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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 introduce 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.



conceived and is now reduced to practice.  SUMVARY In
accordance with a first aspect of the present
invention there is provi ded3a nethod of forni ng a
circuit board, the nethod conprising nounting at Ieast

one.., pPassiv omponent on a fir urface of a
it Rt B0 RiieRge aevsr St P e /e gaBydhon s been
conosipanamt istnowaediicdtto praaties and vias of the first
| am nate material; and attaching a second |am nate
material to the first surface of the first |amnate
SuMMARYal utilising a lam nation process, the second
| am nate naterial sheet having at |east one of a
recess, a through-hole or both forma@ therein for
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se on or nore prepreg sneets e nmounti ng
GOB‘PXF?fgn;Sé@ﬁe{i%n BAR#RENt may conprise forning mounting
padse pRsivéeofmpbhént! A&y BaldiredMt Bfdrédnnedied to the contact traces

interconnecting of the passive conponent may conprise
and¥%i ding vies in the nounting pads. The nethod may
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circuits n a Sﬁcon ur f
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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 multi-
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 | aminate material s may conprise organic |am nate
materials. -4- In accordancE Wi th a second aspect of
the present invention thereg™i's provided a circuit
board conprising a first lam nate material conprising
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e 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 attached fo 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 components;



Non-limting enbodi nents of the invention are
descri bed hereinafter with reference to the draw ngs,
in which: Fig. 1 shows a sthematic cross-sectional
view of a conventional printed circuit board assenbly
with integrated chip and passive conponents; -5- Figs.
2A- 2H show schematic cross-sectional views
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Fig. 2B. DETAILED DESCRI PTION I n an exanpl e

enbodi ment, discrete conponents are enbedded away from
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organic core material of small thickness is

fabricated using an established fabrication process.
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enbodi nment i s designed on a two-layer printed circuit
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repeated for fabricating a nulti-layered printed

de%ﬁ'qd&ﬁetra'ﬂﬁ?ard The cavity of the |lamnated printed
circuit board is filled and planarized with a resin
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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 muiti-layered printed circuit board.

The cavity of the laminated printed circuit board is filled and planarized 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



board. The external surface area of the |am nated
board is free from passive conponents. This surface
area can be used for m)unt'rﬁg ot her el ectronic
conponents. An integrated circuit is subsequently

nount ed directl ove t.he ca
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di screte passive conponents may be used to produce a
low profile PCB in the exanple enbodi ment. The

ReRafH§d #Fl@oﬁpodﬂ@é‘rbfé ﬁé%@w@&:oﬁ‘r%h@ﬂs%g 113, Sre SLRRL. mountec! on
Ref erri ng Fig. 2C, a second | am nate nateri al

thengadsng 2R t"hl”?ﬁ( ﬁé%ﬁpf? @n@bod@nqnt@ogjerquagg BPw qrgqe@nghm
prdfﬂ@(het d18dr8fat pAREive PRNRREHY ISP PP ABEN S Pﬁ}d‘ﬂce 333Iowsprof le

Cpace adjacent to the first |amnate nmateri al
PCEhio 1h8n‘1'”i’ﬁ‘§tpé? rEbarimgnt.1 the, RassieneriBRenEats Rt P@rtﬂged at this
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routing, a cavity 8 is provided in the second
| am nate material 19, and di sposed directly bel ow t he
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The area of the cavity 8 is slightly larger than
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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 components e.g. 13 formed on the first laminate material
17. A multi-fayered prepreg sheet 18 is placed between the core laminate material 17
and the second laminate material 19 in the example embodiment, prior to the
lamination process. The number of prepreg sheets is dependent on the thickness of

‘the second laminate material 19 and the number of passive components e.g. 13.



and the second lam nate material 19 in the exanple’
enbodi nent, prior to the Ian1nat|on process. The
nunber of prepreg sheets i s/ dependent on the thickness
of the second lamnate material 19 and the nunber of
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surfaces of the lam nated assenbly 22 (Figure 2F) are
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surface area on top and bottom |l ayers nmay be avail abl e
 far. . . N
Fig. % is the bottom view of the passive component assembly shown in Fig. 2B,
Hlustrating 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 hottom layers may be available for
mounting other electronic components. This results in increased functional features

and reduced PCB size.
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a first surface of a first lamnate nmaterial;
i nt erconnecting the passive conponent to cont act
traces and vias of the first Ilamnate material; and
attaching a second |lam nate material to the first
surface of the first lamnate material utilising a
| am nati on process, the second |am nate naterial sheet
having at |east one of a recess, a through-hole or
both formed therein for acconmodating the passive
conponent in the second lamnate. 2. The nethod as
claimed in claim1, wherein the passive conponent is
directly interconnected to the contact traces and
vias. 3. The nmethod as clained in clains | or 2,
wherei n the passive conponent s substantially
vertically interconnected to the contact traces and
vias with respect to a surface plane of the first
| am nate material. 4. The nmethod as clainmed in clains
1 or 2, wherein the attaching of the second |am nate
material utilising the |lam nation process conprises
providing a



dielectric material between the first and second
|am nate materials. 5. The nmethod as clainmed in claim
4, wherein the dielectric Tterial conprises one or
nore prepreg sheets. 6. The nmethod as clained in
C%@Em 1 or 2, wherein the nmounting of the passive
onent conprises form ng nounting pads on the first
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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 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 comprises contact 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 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 muiti-layered circuit board. .



directly interconnected to the contact traces and
vias. 15. The board as clained in clainms 13 or 14,
wherei n the passive conpoﬁ@nt is substantially
vertically i nterconnected to the contact traces and
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17. The board as claimed in claim 16, wherein the dieleciric material
comprises one or more prepreg sheets.

_ 18.  The board as claimed in claims 13 or 14, comprising mounting pads on
the first laminate material for the passive component.

19.  The board as claimed in claim 18, comprising vias in the mounting pads
for interconnecting the passive component to the traces.

20.  The board as claimed in claims 13 or 14, further comprising 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.

21.  The board as claimed in claims 13 or 14, wherein the second laminate
material sheet comprises contact traces. '

22, The board as claimed in claims 13 or 14, further comprising one or
more further laminate materials having contact traces formed thereon and attached
to the first and second laminate materials.

23. The board as claimed in claims 13 or 14, further comprising a resin
coated metal material attached to the first and second laminate materials for.

24, The board as claimed in claims 13 or 14, wherein the laminate materials

comprise organic laminate materials.



