A Met hod of Making a Fiber Reinforced Panel for
Printed Crcuit Boards and a Fi ber Rei nforced Panel
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of the present invention relate to fiber reinforced
panels for printed circuit boards, and to nethods of
form ng such panels. BACKGROUND [0002] Signals are
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which is provided as panel 101 in Fig. 1. Fig. 1 shows
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FR4 panel 101 and two transm ssion |lines 110 and 112
on the panel 101 accdBAICH&GROUNI2 prior art. [0003] As
seen in Fig. 1, as transmission |ine, such as lines
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fiII%)c(it\A%ﬂ'nda?i\f)?cguss Pekfr?fg?@e%&#tléﬁch as glass fiber to form a board. An
example of such a board includes FR4, a schematic illustration of which is

provided as panel 101 in Fig. 1. Fig. 1 shows a portion 100 of a printed
circuit board including an FR4 panel 101 and two transmission lines 110 and
112 on the panel 101 according to the prior art.

[0003] As seen in Fig. 1, as transmission line, such as lines 110 and
112, advance on a given panel, they each cross over areas of the panel
exhibiting varying dielectric constants by virtue of spatially varying woven
fiber densities within the panel. An effective dielectric constént of the panel
underlying the transmission line’s trajectory would therefore in effect
correspond to an averaging of the varying dielectric constants. For a given
bus layout design, bus lines typically run over paths on the panel that may
substantially different from one another. As seen in Fig. 1, the two lines 110



di fferent physical regions of the panel, the two |lines
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transmission lines at an angle relative to the weave direction to average out
dielectric constant variations by constantly changing the relative position of
the transmission lines relative to the bundles. For example, routing at a 45
degree angle can reduce phase skew. Another option entails using design
rules that place a maximum length limit on pairs of transmission lines
beyond which the pair must shift to a different track. By offsetting the
routing tracks by one half of the weave pitch, mode conversion can be
cancelled by matching the trace lengths for each track. A third option
mitigates mode conversion by rotating the image of the tracks relative to the
entire panel, such as by 3 to 5 degrees. However, the above option
generates-a fair amount of waste with respect to unused portions of the

board onto which the rotated image is not transferred.
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entire panel, such as by 3 to 5 degrees. However, the
above option generates a fair anount of waste with
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rotated image is not transferred.[0006] Al of the
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references indicate simlar elenments an
spajtd warigtions in the dieledpic sonstantzof BEBpanels.i on of a
fiber reinforced panel conprising transm ssion |ines
t hereon provided according to the prior art; [0011]
Figs. 2a, 2c and 2d show a shearing station depicting

stages i n tBRIEFADESCRIRMNON Of THEMRAWINGSIi t board
panel according to an enbodi nent;

[0009] Embodiments of the invention are illustrated by way of
example and not by way of limitation in the figures of the accompanying
drawings, in which the like references indicate similar elements and in
which:

[0010] Fig. 1 is a top plan view of a portion of a fiber reinforced panel
comprising transmission lines thereon provided according to the prior art;

[0011] Figs. 2a, 2¢ and 2d show a shearing station depicting stages in
the fabrication of a printed circuit board panel according to an embodiment;

[0012] Fig. 2b shows a conventional copper clad fiber reinforced
material;



[0012] Fig. 2b shows a conventional copper clad fiber
reinforced material ;[001 3] Fig. 3 shows a shearing
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board panel according to the prior art; [0014] Fig. 4
shows a top plan view of a printed circuit board
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work to others skilled in the art. However, it wll be
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descri bed aspects. For purposes of explanation,
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practiced with only some of the described aspects. For purposes of
explanation, specific numbers, materials and configurations are set forth in
order to provide a thorough understanding of the illustrative embodiments.
However, it will be apparent to one skilled in the art that the present
invention may be practiced without the specific details. In other instances,
well-known features are omitted or simplified in order not to obscure the

illustrative embodiments.

[0018] Various operations will be described as multiple discrete
operations, in turn, in a manner that is most helpful in understanding the
present invention, however, the order of description should not be construed
as to imply that these operations are necessarily order dependent. In
particular, these operations need not be performed in the order of
presentation.



particul ar, these operations need not be perforned in

the order of presentation.[0019] The phrase "one
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to%he%%te’. ‘Fﬁé: Ebéc'reéon?;in{nlgbsehreet according to embodiments may
comprise, by way of example, a sheet consisting of (that is, containing
exclusively) the fibers as described above, or a sheet comprising a fiber
reinforced material (i.e. a sheet containing the fibers as described above
impregnated with an impregnating material such as resin). Thus, a fiber
containing sheet may include a sheet of fiber reinforced material that is
either copper clad or reinforced with one or more layers of a reinforcing
material, such as resin. In the fiber containing sheet, each set of fiber
bundles as shown may include individual bundles extending parallel to one
another and spaced apart by a given pitch. Thus, as seen in particular in
Fig. 2a, according to an embodiment, a first shearing station 200 is shown
including a shear apparatus 202. A fiber containing sheet 204 is provided in
rolled form on a roll 206 as shown. The shown sheet, as noted above, may
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bundl es as shown may include individual bundles

extending parallel to one another and spaced apart by
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according to an enbodinment, a first shearing station

200 is shown including a shear apparatus 202. A fi ber
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the sheet top ed e 208 to yield a interned ate panel
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paraﬁlglrtgeodr{eaéﬁot gpee{ndetglv%egargﬁéﬁgtdelrr?l%d|ate panel edges 224 and
226 respectively, each of the parallel intermediate panel edges extending at
the predetermined angle with respect to the intermediate panel top edge
220. Preferably, as shown in the embodiment of Fig. 2a, the intermediate
panel is a parallelogram. The intermediate panel top edge 220 and
intermediate panel bottom edge 222 have a dimension A as shown, and the
parallel intermediate panel edges 224 and 226 have a dimension B as
shown. Within intermediate panel 218, the first set of fiber bundles 212
extends at the predetermined angle a with respect to each of the two parallel
intermediate panel edges 224 and 226, and the second set of fiber bundles

214 extends perpendicularly with respect to the intermediate panel top edge
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the predeterm ned angle with respect to the
i nternmedi ate panel top edge 220. Preferably, as shown

wo poovis92enbodi nent of Fig. 2a, the interned at BCPHI®6/044583
is a parallelogram The internedi ate panel top edge

220 and internedi ate panel bottom edge 222 have a
di mensi on A as shown
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per pendi cul ar to each the two paral
panel bottom edge parallel to the panel top edge and two parallel panel side
edges, the panel having a first set of fiber bundles extending at the
predetermined angle with respect to the side edges, and a second set of
fiber bundles extending at the predetermined angle with respect to the panel
top edge. It is noted that “panel” as used herein is not limited to a panel
having the size of a panel adapted to have PCB components provided
thereon. Thus, “panel” as used herein, or “PCB panel,” may refer equally as
well (1) to a sheet of material larger than a panel adapted to have PCB
components provided thereon, where the sheet could later be separated into
individual panels adapted to have PCB components provided thereon, and

(2) to a sheet of material having the size of a panel adapted to have PCB
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i nternedi ate panel side edges to yield a panel having
a panel top edge, a panel bottom edge parallel to the
w@amelsep edge, and two parallel panel side eRPQBEBES20061@44583
panel having a first set of fiber bundles extendi ng at
the predeterm ned angle with respect to the side
and a, second set f .fiber bundl.es extendi ng at
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prow sion of the PCB conmponents. [0023] Referring back

F(lhg 2¢, ajeqenda shearing station 228 is provided
ich’includes two trim paral |l el shears 230 and 232 as

shown, the shears being positioned to cut in a

A§5BE14 £ 2214 ) ofibobipS e ibhys aqylifiid e 278,
aleng eidvascirigaMectibh 2Baraabdhow.hit isl neteatmN@/dwehateen
trimshears 230 and 232 is obtai ned accordin
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scope a cutting of the internediate panel 218 al ong
ahawve whisbgnay besffecterl inrany wel) knews pariierapéeh asitfon
egén%;gl%n 8§|n8torh%ror more trim shears, or a cuiting tool other than a trim
shear. As seen in the embodiment of Fig. 2c, tines L1 and L2 may be
parallel to one another and perpendicular to each of the two parallel edges
230 and 232 to yield a panel 236. As seen in Fig. 2d, the panel has a panel
top edge 238 , a panel bottom edge 240 parallel to the panel top edge, and
two parallel panel side edges 242 and 244, the panel 236 having the first set
of fiber bundles 212 extending at the predetermined angle a with respect to
the panel side edges 242 and 244, and the second set of fiber bundies 214
extending at the predetermined angle a with respect to the panel top edge
238. Preferably, a cutting of the intermediate panel is effected such that the
lines L1 and L2 are separated by the distance D as noted in Equation (1) to

yield a panel 236 in the shape of a rectangle as shown in Fig. 2c. As seen
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than distance D as set forth in Equation ( 1) , and

further a cutting as noted above which may be effected
WO pooas92erel | known manner, such as, for exanplBCT/US100¢044583

one or nore trimshears, or a cutting tool other than

a trimshear. As seen in the enbodi nent of Fig. 2c,
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sieonBedipaaa s At hBsoBed i iBrbeliaREfhe ThiRage
224 4s ebendhFig.ata. t Apaperacsstaimgnechriambedmant! before its
respect to the panel top edge 238. Preferably, a

separatiory inte indidduak paneisindaptegdndaved B costranestrprovided

t ' : .e :
P, iy 08 S ob okl oA s PEES By 24 Inphes,
42 #fthes By48 #ithps, 52 inches blyadginehas askd@@inchedby 56Anches,

As seenin Fig. 2c, the resulting panel 236 may have a
tocsiieeiHgt 8w as provided by Equation (1) above, and a

di nensi on_C as provided by Equation (2) bel ow (’('2) C=
[0824bs a VihBe ®redaiersined angls e is Aniange ahegaisioonitigete he

R e e

panel” accord
depaading bnrfabmssmmgas Echrﬂylsiqaanehfsia%tadﬁ@m efitheotrénasneisSICH
.conponents provided thereop, ,m ave any of the
e R ARG RATAG Toency T oG T Y nS AR, o
. B2 i nc Hﬁhﬁﬁ .

”?ﬂc g? ‘g%ﬂrncﬁéégo?gm§$i§§?ﬁ§¥jg§{%ML [Oé%g?oﬁﬁgkmed
indhedut. eThe peebetaghiaed angleacoud decchivasne fortaxamplé gattiee
mode conver sion _as desgr.i bed above, based .
semBImaans s Aaagaie WElEkA Sos e arct efldar auimage
rdaNiGH 6RtheCipardraidsiohilipe iﬁ\fagbhé He' assToRet Oftd ApRmiepind

an operating frequency and edge rate of the signals to

ofster te antigatervade gonyersionarfdiefeiabbh acraskng sa wiripaede
ehBOAHREAE thd ¥retidteriiihd GHgle a is a smallest angle that is adapted

to result in a substantial elimination of mode conversion. More preferably,

the predetermined angle a is below about 22.5 degrees. More preferably,
the predetermined angle is about 10 degrees.

[0025] Referring next to Fig. 3, a prior art arrangement is shown in
which a shearing station 300 includes a shear apparatus 302. A sheet 304

of fiber reinforced material is provided on a roll 306 as shown. At the
shearing station 300, according to an embodiment, the sheet 304 is
advanced toward the shear apparatus 302 in an advancing direction 316.

The prior art orients the shear apparatus 302 perpendicular to the advancing
direction 316, resulting in a prior art panel 336 having a first set of fiber '

bundles 312 extending perpendicularly to the side edges 342 and 344, and
9



in the art. The predeterm ned angl e could be chosen,

for exanple, in the sanme manner as an angle woul d be
webwmgmerm2dn the prior art for an inmage rotati onPOF/US1006/044583

transm ssion line imge to be transferred onto a panel

in order to mtigate node conversion. Preferably,

S0l B A S SR s R B S
to itk ?aﬁélttﬁe %@lpﬁaé%‘?' It 8 flak¢ f?@mqfigﬂlgg@ch? RIYRIES tProvidy e

preterab e predeterm ned ang i s bel ow about
trad@nissieg live soutivig en paotkd3hihat is arglpd adith wspraie thedber

[ bout . .10, d . [0025] R ' . i O
o R SRR R R 4 BaP Bitor by
im%gétrb&@io_ﬁOWhldhC\!véﬁlaserﬂaﬁ AR of thandissdiarfta@ée nodsdisere with

304 of fiber reinforced material is provided on a_ roll
respecte thersame. ALonvearselieapangl sua aoRanelR36eiddgditg

s SERARRTA enssHnd g ibroin UARATT 1 ey 2

methods vitile IRavimgtie triesmissivn lr@isdieatowse@GPan angled manner
per pendi cul ar_to the advanci nl% aijiij%e(:ti on

witterspechtp the fibesbupeless ang v e ﬁﬁm%@%é%"ﬂ@qg the:
néyeggﬁygjr igggglis{saﬁgﬁz ext endi ng perpendicularly to the
si-de “edges an

344, andthe second set of fi ber

| 3 : . .
[0PRB panei A TaGRRb S8 AHRARESY bRMe Hr il IGTRGRGH o8
p%ﬁspéhtagm? tho smswlvo'f gbeﬁ blﬁltﬂm ssieodirg pfpe?dtgmaylgomigmanel
at is angled with respect to t ' I
AN A RN AT
MRS Y STRSEIS BB S U  ramios ie
stesmring stage of adiber reinfoaced ralumbtexial.pfinee thaPaoel # g.  2d

adgesBRRi ARG e Bl AeraReo oy g 8R board

plotBESdY maly Wb pEMEIn L abBIHRY tbIstaTirt Fhehots MilouiHeh
respect to the fiber bundles, and while at the sane

necassitnobfurthey nede aenesrsionymitigationerpvaniagaqush, elraibaling
o SRR YenOR) TRPLOP PN b 8 Mol
abeVenersi exdrapley ewibidaliments provide for a cost effective method that
reduces a waste of fiber reinforced material and of other materials such as
copper cladding as compared with a method that uses image rotgtion for
mode conversion mitigation. In addition, embodiments provide for a cost
effective method that reduces a waste of processing time and resources
typically relating to unused portions of a panel of a PCB that has undergone
mode conversion mitigation according to the prior art. Such processing time
and resources may typically be expended in the prior art, in the form of, for
example, etching, oxidizing, imaging and cleaning, that may be performed
on portions of the panel that may have to be thrown away as a result of

using prior art mode conversion mitigation methods such as image rotation.

10



respect to each other, one set being oriented at a
predeterm ned angle a with respect to a top edge of

wo b@7psmel , the panel being provided at an ini PCHIUS2006/044583
shearing stage of a fiber reinforced roll material.
Once the panel as described above is provided, all

i ni t t d b d
(0087 Per t o RIS 16 o & Bian @hak hoald 5T RRsiio e
ad?:? 8§44 ¥n %fmﬁdﬂlﬁﬁié‘ﬁf tﬂ@‘i‘)‘ﬁn?éﬂ“c‘f Rﬁ,ﬁt‘ Wohrdindigdihg @fansmission

van?ageous el |n1nat|ng ny di sadvant ages .
lires 152 thembm\ummdadocbn aipangh# 80 sinpilasde panel 236 AbFigd 2d.

it el Ao, LR afT o 0o -k & bBfiaf 6068 440

érﬁllé\fts Ftﬁ@ﬂaﬁ@ltt@b'ei‘igeaaﬁd ®fvo Palsllel pRhEY dieé 2dges@42sand
opper cl addi ng as corrpared wWith a nethod that uses

444ni@@ pﬂnela&?rfbha\ﬂﬁﬁ the dest sehotlikardwngias 42 pxiending at the

TP
Sédb?]@llge@ f@ﬁflb%ﬁggﬂ:ﬂdé? 4?}&'@0[‘3@1@ at thnqsredetmnﬁmemangié cawith
anel of a at has_under gone e e
feﬁPﬁﬁUﬁtth%ﬁaﬁéb@Pﬁdﬁlﬁ #38.t ﬁ’é‘”]iﬂ% ‘HFCUEDQO ‘%&gé ][fheoces& ng
tréﬁémlsei%ﬂ |fn%§%5gg&%yﬁeﬁ atr? Bh?\%' % thén %}‘&ﬁﬂé’@@ntd‘péﬁ@ 436,

art or exanp e, etch I ng,
fwmudnmlmgccordmgl togvalhkinaw e aréthods, t\mthoulrﬂ}e becessity do ned

ataiage e RS Rg TBRP 42w MiieSe Siplperafble in

ofHe? S Afitigile MO ESnvet8idnas hdtBESbEYEAL I ON. [ 0027]
erring next to Fig. 4, a printed circuit board 450

[do“ﬁeihown ﬁefe‘?ﬁﬁ%gt? FFOqJ 52 &ERO HiLERRed cfﬁbeoﬂhbﬂg%ssubm

uit board ng transm ssion [ines t hereon
ystems@)@ in rwraclpenﬂjodtlmenta ofithapreseniémwentioaanay beiuged.

D SieTa: eSRRTblyT DAL PRI uh BB RV B iRio

rfénldCBV%dOééﬁHe%' atswaﬁh FRyde RAgES eﬁ‘fb%dﬂﬁdnﬂéésemt)? 1000
panel 436 having the first set of fiber bundles 4

myuecluda@ aicroprocpsseretlan alteanategrabediman thespsyt to

el e b AR eERn Shee L ARICH, b QR ER A Blndn, ) o
Cﬁlp‘ébfsr(erfs@@@hldsﬁ) sbbﬂd pamEd:ortttm chigets}3Bay Bisordepackaged
circuit board 450, the transm ssion |ines 452 of which

inaecosdange Wit emhadiments ofdfisoRventitihel 436,

[0029] For the embodiment depicted by Fig. 5, the system 900 may
also include a main memory 1002, a graphics processor 1004, a mass
storage device 1006, and/or an input/output module 1008 coupled to each
other by way of a bus 1010, as shown. Examples of the memory 1002
include but are not limited to static random access memory (SRAM) and
dynamic random access memory (DRAM). Examples of the mass storage
device 1006 include but are not limited to a hard disk drive, a compact disk
drive (CD), a digital versatile disk drive (DVD), and so forth. Examples of
the input/output module 1008 include but are not limited to a keyboard,
cursor control arrangements, a display, a network interface, and so forth.

11



for exanple according to well known nethods, w thout
the necessity to rotate an inmage of the transm ssion
WO 2008559292 by the predeterm ned angl e i n or derP€DUS2006/044583
m tigate node conversion as noted above. [0028]
Referring to Fig. 5, there is illustrated one of many

ERaMDIY & tﬁ&%u%”‘ﬁ)@ﬂch@ Vl‘;llt%l?e ﬁﬁﬁﬁrﬂ't@@ {l](? grﬁécripﬂég%g&njol

present | nventi on na

interface (RCIYbes, and’@muﬂ@ SVandardWmhhectslreerISﬁr) Bus, bA€ so
450 de i cted,.aboye In one enbodi nent

fagl JhifRyiou8 G bRgM b S)ﬁs’f%mﬁ%f‘lﬂy&%érW'Wf'ﬂS%lﬁlOb"e

pﬁd)rﬁé?feﬂ[@ér%oﬁmglt%gsthﬁﬁ agﬁggbppbug%ﬁ ey é;l G3¥eb88k

SpeCIfIC I C . Integr C|réU|ts

Qmap;@ktor( @ongputegr aski-ton begemiedmrcentenPOyla D lanaaw@r)

a{@ (% be packaged in accordance with enbodi nents of
I's Thvéntion. [0029] For the enbodi nent depicted by

i, S50 TR e S o .
déé&@eda{é#émffoﬂbuwtf%‘é‘s/ &%@H%@g&ﬂ tﬁeld?% %gﬁgd’ﬁ?ent it

each ot her é(zs
willfbe a@prle@mé bydbese atowirarpskillan ¢hanatt thanamwe t/anety of

A Bl PR PRl e s inane same
m@mseg g0 BOStitdR IR 17 Spdtiic ém%&ﬁ%ﬁtﬁ%ﬁiﬁéﬁd di sk

rive, a conpact disk drive (CD), digital versatile
d%ﬁ%&beer\wml{t geppItingnigomdhe scope OEﬂmee@enbi‘nvehhon Those

AR 94304 02004 ] S B 50l e
imepleraentackinianvenyfwide, vatiety slerhbbtimdntanThrsagplicalien s

nclude but are not limted to a peripheral
InfESIHRRP GoNEERRY BGRpREOTS K ATaNNS Hdhg rybeaiaanis d

dléé@é!;lemféréfne '(He?*é}orgijggﬁ @gglféé’c ;)f @’Eérl?ied' tﬂa Hid 91&%3 fion be

nbodi nents, the sys aV\nre ess
|lrplfﬁd1@nlyaby|dbemims angtheatquivalentsahereci. pocket PC, a
tabl et PC, a notebook PC, a desktop conputer, a
set-top box, a nedia-center PC, a DVD player, and a
server. [0030] Although specific enbodi nents have been
illustrated and
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descri bed herein for purposes of description of the

preferred enbodinent, it will be appreciated by those
w@boogosizaary skill in the art that a w de variBCUSL006/044583

al ternate and/ or equival ent inplenentations cal cul ated
to achieve the sane purposes may be substituted for

odi rent shown and descri bed w t hout
W%ﬁﬁ&%“ﬁh}%ﬂbhe scope of the present invention.

Those W|th skill in the art will readily appreciate
'é rese@% aventl on may be inplenmented in a
1. ver el Of‘r COBHRIG¥HiGrent s. This application is

'ntended Pgnél%éﬁﬁ %Okﬂ:etr%fn ged é’céﬁélaiﬂé’ﬁéné]f the

enmbodi nen di sc sse her ein. Therefore, It
manhdwsy awanei tapdedpe, teapamehmttonvedge oarajlel tq thet pahel

onl t he ai s t he, e | ents ther I.1S
& Abpesdesang 1 Bl oiene) SEH 68 G i tther febig
pang kirst @BPoF Wéé?%@dﬁéé@kteh@lr@feﬁ@ﬁn@d@érﬁf héd angléebr with
panel havi n[g. a panel top edge, a panel_ bottom edge
€

par &spert od epedges, tang @ageoncm‘:et af fipephradies panel
S| d@g@ﬂ atglli‘e: engé Mggfég{%épg&{ﬂpr Eblr tthé%tan% top

Wi tbdgaspect to the side edges, and a second \set of
fi ber bundl es ext endi n at tg Eedete m ned angle a

with resgEgst Q%“@‘Pﬂerﬁﬁ isposg e:Pafel @nd conponent s
di Sposedp%llélﬁﬁad&%’i‘i@émnﬁ%s%&@rﬁcﬁﬁé oh"tR8pEhEFbANenRE

extendi ng on t anel between t circuit conponents,
t hecntcmirmmmnerﬂs Ithaetsarmmlagonrllneabemgomaﬂee Iparalled ke

of the nel t e an el e edges. 2. The
or i S aT Bran Rort G BROhe PeRel Stin 8RR he panel 15
a rectangle. 3. The printed circuit board of claim 1,

r. rei.nforced

wherei n .t f.i ter conprise n

2. apoke PUbIR cipt adsiy B el LRI hedreb S Eredtingee
wherein the angle a is bel ow about 22.5 degrees.

3. The printed circuit board of claim 1, wherein the fiber reinforced

material comprises an epoxy resin.

4, The printed circuit board of claim 1, wherein the angle a is below
about 22.5 degrees.

5. The printed circuit board of claim 4, wherein the angle a is about 10

degrees.

6. A printed circuit board panel comprising a fiber reinforced material,
the panel having a panel top edge, a panel bottom edge paraliel to the panel
top edge, and two parallel panel side edges, the panel further having a first
set of fiber bundles extending at a predetermined angle a with respect to the

- side edges, and a second set of fiber bundles extending at the
predetermined angle a with respect to the panel top edge.
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5. The printed circuit board of claim4, wherein the
angle a is about 10 degrees. 6. A printed circuit
whoardspanel conprising a fiber reinforced matRCT/EB2006/044583
t he panel having a panel top edge, a panel bottom edge
parallel to the panel top edge, and two parallel panel
si de edges, the panel further having a first set of
fi ber bundl es extending at a predeterm ned angle a
with ' ; :
71 bor Brenebot aii®, el 4 Ban b R SRS IRGdng one
ofwl § Inchesrc24 incheseddimebes byplSinghes,. 52Tinehpabgl48dhches

LM erei.n .t he panel has di nensi ons incl udi ng
a@‘kgdegi%smg\‘lgﬁé%C 24 inches, 48 inches by 48 inches,
52 inches by 48 inches and 56 inches by 56 inches. 8.

The panel of claimé6, wherein the fiber reinforced
8mat el halpaehpt ¢laiss 6awhersiix jhe tlsemreirdorcedematerial comnprises

L.ai Jherein the angle a is bel ow about 22.5
a@eeng%g‘?S‘ 0. A systemconprising: an electronic

assenbly including: a printed circuit board

conprj sing: a panel conprising a fiber reinforced
9t eﬂ"%lp,a%ﬁh%f {aiReh, whetekythe paglela isdiplewgdous2ganel
d&g@b?n1edge parall el to the panel top edge, and two

parall el panel side edges, the panel further having a

first set of fiber bundles extending at a

1dj}(red ter%ﬂed ani%le_a with respect to the side edges,
nd ‘2 YEESREOBWISEI0: £ i per bundl es extending at the

pred&ﬁ%!é’ﬂh’bfh%é’é@nﬁ’ol?iﬂ&lﬁcﬂpg?wem to the panel top

edge; circuit conponents posed on the panel; and
paral | el @manted eguirbaard eomgprisingli ng on t he panel

et heer the cif eahb SSBRNRE LSber 18ind 208 Mkl the BESel
having a panel top edge, a panel botiom edge parallel to the
panel fop edge, and two parallel panel side edges, the panel
further having a first set of fiber bundles extending at a
predetermined angle a with respect to the side edges, and a
second set of fiber bundles extending at the predetermined
angle a with respect to the panel top edge;
circuit components disposed on the panel; and
parall.el transmission lines extending on the panel
between the circuit components, the transmission lines being
oriented parallel to one of the panel top edge and the panel
side edges; and
a main memory coupled to the electronic assembly.

11.  The system of claim 10, wherein the fiber reinforced material
comprises an epoxy resin.

14



oriented parallel to one of the panel top edge and the

panel side edges; and a nmain nmenory coupled to the
web@chsuni ¢ assenbly. 11. The system of cl ai m BOT/US2006/044583

wherein the fiber reinforced material conprises an

epoxy resin.12. The system of claim 10, wherein the

12081 18 S PUaBINY, FRrdn OGRS

degreesdi ng a fiber containing sheet, the sheet having a
sheet top edge and a sheet bottom edge extending
parallel to the sheet top edge, the sheet further

1§0NPAI rﬁbﬂﬁ)cﬁoffrhéﬁﬁg%eﬂnrﬂéd kel (59‘% bBHgﬂbgﬁel%

parallel to the's a secon
f i beprayiging esfikettcentimigg a:heet dihe shegt lesving atslhmestlﬂ;eedge

2By ol 695 X End6 Rasdliud Bhe SR eLion caloe! He shéet
furiHe? CBRTBrRigy Q%Fkﬂ'seh@f/ﬁﬁ& tﬁJridiEseéﬁ%ﬂUﬁlggaé?ﬁf@'totﬂﬁ’é’sheet

edge an anlntermlategane botto ge extendi ng
tapedge, @nd @ seeendiseitaidiber buadiesexpending af righitanglesththe

at the predeterm ned angle with respect to
Sﬁ%ét%ﬁte%% Redi at e panel top edge; and cutting the

i nt ecottiigahe shasicat apriigtdmiinéd AAglcP@ivith! rebpé& t616e sheet
anot her and perpendicular to each of the two paralle
to&%cig,e

taoviel wtgrr@%@ne ranal hgvingpn dermestiatedenel fop edge
<SR PR COEAREPRIRI Sgk S GBI PR, 58 gofi!

and hwo paemllabfed'gebeaclbentélnelmgeattheq)regewrmldw angle with
redg{ er m.n e V\Atlgpres ect to the side edges,

reSRaCLIoEdR r PPP% t 88dext ending at the

pr ed@@tﬁh tﬁ@@htéﬂﬂédi 2] ﬁﬁ‘@i

edge. @ he neth o% oééhcerI gl m~13, \%%%1'2?%?}?@? c;r%oanother
ared ﬁgmewbcwa@tomacm ofHibe twa pasalisl edgestto yiedd ipasel baving a

f.Lher, bhundl h econ et, of fiher bundl esg,

péhelthp BBl A bafiRt BMrh BB atafo1 36 o papeiiEh igR i two
panaller panellzidd 8dges, the panel having a first set of fiber bundles
extending at the predetermined angle with respect to the side edges, and a
second set of fiber bundles extending at the predetermined angle with
respect to the panel top edge.

14.  The method of claim 13, wherein the sheet comprises one of a sheet
consisting of the first set of fiber bundles and the second set of fiber
bundles, a raw fiber reinforced material, a fiber reinforced material having
copper cladding thereon, and a fiber reinforced material having a layer of a
reinforcing material thereon.

15. The method of claim 13, wherein cutting the sheet comprises using a
first
shearing station comprising a shear apparatus oriented to cut the sheet at

the predetermined angle a with respect to the sheet top edge.
15



copper cladding thereon, and a fiber reinforced
material having a layer of a reinforcing materi al

wo b@resm9l 15. The net hod of claim 13, wherei n BUL/UBI096/044583
the sheet conprises using a first shearing station
conprising a shear apparatus oriented to cut the sheet
at the predeterm ned angle a with respect to the sheet
top edge. 16. The method of claim 13, wherein cutting

16he iﬁhe ehetbodmf ickadrs 13 iwhgpreinsedtimgl thehpandl mgnmr'@e's@mng a

SRl e R Ot BRI o B AARC b G Sigh b o
tHe¥BtdrhitRfate banelARnGRE EGFesortlig ahé%f e Ricslingd he two

lines are separated by a distance equal to a dinmension
of the internedi ate panel side edge mnus a nultiplied

172l UFhEGhéthbl f 8latth M) Sirite Rl thewo! IS B dephriidd b la
top edge tinmes the sine of the predeterm ned angle.

d@sanc;& eRa ol astimeasion cidhe g\tarrpedlﬁteelar@elratdﬁ edg AYigus a

r el n Sy can% ﬁg{‘ ar |gd+ 89“%‘%@2’ ﬁ%ﬁ ﬁﬁé&@ts}nafr{epﬁ{(? edge

timdgahe ainoiche predetermitge araglal | eI to the panel top

edge, and two parallel panel side edges, the pane
further having a first set of fiber bundl es extending

181 aApheﬂmdecnfrfhbmhtmgsl priated diftuitdsozed comprising: si de
edges, and a second set of fjber bundles extending

t he BFOé’é@f‘EIarﬁ _ Caﬁ@r'é'”&w*bﬁr@'gﬁé(&d matari tBﬁrPé‘l”el

ns 0% BEre60 S pherbiio STRBIANAIS5 d BaRITE) o
and @Npmalldj@ammide ledgesythei partab fqrti‘rmfmaying dErst set of fiber

oGRS et at A Fiediia gt e SohE fispBot fo B g .
eli§ed qﬂwcpé setandsdiof fitdae no@hmetsf@(téh&ﬁg at ﬁﬁé‘b@d‘é@&mmed

mat eri al conprises an epoxy resin The net hod of
apglei gvit regpestdo the paneligbedge; s bel ow about 22.5

degr §fSiding circuit components on the panel; and
providing parallel transmission lines extending on the panel between
the circuit components, the transmission lines being oriented parallel to one
of the panel top edge and the panel side edges.

19. The Vmethod of claim 18, wherein the fiber reinforced material
comprises an epoxy resin.

20. The method of claim 18, wherein the angle a is below about 22.5
degrees.
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