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METHOD OF ALLOCATING COST SAVINGS
ASSQCIATED WITH A MANUFACTURING PROCESS

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a method of allocating cost savings
associated with a manufacturing process and, more particularly, to a
method of allocating cost savings extracted by a downstream entity to an
upstream entity in the printed circuit board value chain.

2. Description of the Prior Art

A printed circuit board value chain includes a fiber glass yarn
manufacturer which sells fiber glass yarn that includes a starch/oil coating
to a fabric weaver. The fabric weaver applies another coating, referred to
as a slashing sizing, to enhance the abrasion resistance of the fiber glass
yvarn. Thereafter, the fabric weaver weaves the fiber glass yarn into a
fabric, removes the starch/cil coating and the slashing sizing and appiies a
resin-compatible sizing to the fabric. Thereafter, the fabric weaver seils
the fabric to a laminator who impregnates the fabric with standard and
specialized epoxy resins to form laminate. The laminator sells the
laminate, by itself or as copper-clad laminate cores, to a printed circuit
board (PCB) manufacturer. The PCB manufacturer processes the copper-
clad laminate cores to make rigid printed circuit boards or combines layers
of laminate and copper-ciad laminate cores to make multi-layer PCBs. The
PCB manufacturer etches circuit designs onto the surface of the PCBs,
and drills and plates through-holes in the PCBs to make electrical
connections to original equipment manufacturer (OEM) customers’
spécifications.

The printed circuit board value chain described above includes
approximately 2,000 PCB manufacturers worldwide. At the fiber glass

yarn manufacturer, fabric weaver and laminator levels, the printed circuit
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Abstract: The present invention also provides a nethod of cost Savings
feedback in a printed circuit board value chain that includes a yarn
manuf acturer which manufactures fiber glass yarn, a weaver which forns
the fiber WeEmS95drn into a fabric, a lamnator which fs¢rvesdoBgiabric
into lamnate and a printed cir- cuit board (PCB) manufacturer which forns
the lam - nate into a PCB which the PCB manufacturer sells to an CEM
customer, the nethod conprising the steps of (a) having a controlling
entity; ( b)bqalféﬂ%@rtihaﬁglnﬁ@dﬁﬁgourct@rﬂwedmmon@aétrwnqrys at epefalavebarti al
control of fj : AP r er; (c) caus-
ing the fi bgedrdgg}l]réésygq@ag?rﬁ to tﬁ?ﬁﬁé&?%é&@%m?#%h&@g@gﬁ@ﬁ%"?é%}vz\a/'le%vi ng into
fabric; (d)Howaver et pacigleve ibhbe ponteadotitauiighoadiviatue @taid eact parti al

ntrol of fabric fornmed by,.the, weaver e aysi ng..the fabric to be
ggl i ver ed t%ar§c=pgmlsifwg(g'pt\éy‘6pnqigﬁ{tfﬁgﬁyﬁ@%n%ﬁe#’frgﬁgﬂaqqhﬁb to the control -
ling entbt yparticipetstin fieé britdedctuitBoaed vhiagicmaline formed by the |am nator,

(g) selling the lamnate to a PCB man- ufacturer at a market price for
ot her |anminate f’%%?ﬁsﬁ'p'cfaﬂ SR SdrErcuft hrard yrlve chagmmatesialiels ng t he | ani nate

downstream toward the OEM customer and capital, e.g., dollars, flow in a
reverse direction, i.e. upstream, with each participant in the printed circuit
board value chain purchasing material only from an adjacent upstream

10 participant and/or selling material only to an adjacent downstream
participant. In this respect, each participant in the printed circuit board
value chain communicates primarily with an adjacent upstream participant
and/or an adjacent downstream participant.

Presently, OEM customer demands for lower total system costs are

15 producing a ripple effect through the printed circuit board value chain,
resulting in a projected 7 to 9% annual decrease in the price of materials
supplied to each participant in the printed circuit board value chain,
particularly laminates. Consequently, the pricing environment within the
printed circuit board value chain is intense, and any price increases or

20 products sold at price premiums, regardiess of product performance, are
almost completely ignored. This problem is exasperated by the current
worldwide overcapacity for materials, particularly fiber glass yarn, fabric
and laminate.

The foregoing pricing environment and the horizontal and vertical

25 fragmentation of the printed circuit board value chain coact to produce an
environment where there is little or no inéentive to produce and sell new
materials or products, such as fiber glass yarn, that will benefit the OEM
customers while at the same time not increase the market price paid by

the PCB manufacturer for laminate. Hence, within the current printed



to be delivered to the PCB manufacturer; (i) determ n- ing cogtyspyidags
realized by the PCB manufacturer in response to formng PCBs uti’lizing the
| am nate ver- sus utilizing the other lam nate formed fromthe other fiber
glass yarn; and (j) allocating at |east a portion of the cost savings to
the controlling entity. 21 May 2004 WO 01/ 39563 PCT/ US00/ 32211 METHOD OF
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printed circagbévédprbibriebng othersby prelidiiRsa tndthbe bf glicfmng%b@t manuf act ur er
whi ch sells fibher Iass éarn t hat i ncl udes a starch/oil coating 15 to a

fabric weavefavinge 99&5?‘?' Y peRarticipapidniaewlyg shaito ethariselectebierred to as a
sl ashing siz FQﬂlclﬁaﬂ}]eﬂpgg%lJé@qﬁWaﬁﬁi RBrd SRy Mk ﬁdaeofféd%éuﬂq e

yarn. Thereafter ric weaver weaves ass yarn into a
fabri c, rempioeen tpstreammanticipantdo she pgnteddirchit bgtaectmlug chainigugt and appl i es

el s 20 ¢ neoeut faigld B eRiratBe G Wpwpr e ERa R nar AT 8B ot andar o
and speci aI tiradt ogrrdyvales cinsintso ésltroreHamar‘@drﬁon bhehd eodtzatipgssetl s the

| am nat e itself or as. copper-c nate ores, to a printed circuit
boar d (Pt% W@n‘éﬁ%@%ﬂ? gart 'C'Fﬁg‘ P@Sﬁgﬁﬂﬁ%e igctpf §§§'éts'n‘t’¢fg'0(§‘c;9per- clad

| ami nate cor ggpvide HBKSINesE sHubuF iR eﬁbé&ﬂébtes%w &%daétaw&% énﬂ ayers 25
of lam nate and copper-clad [lam nate cores™ o nmake nulti-la PCBs. The
and which provides for cost recovery of new product development from
savings realized by downstream participants in a fragmented and cost-
sensitive processing chain. Still, other objects of the present invention will
15  become apparent to those of ordinary skill in the art upon reading and

understanding the following detailed description.

SUMMARY OF THE INVENTION

The present invention provides a method of allocating cost savings

in a printed circuit board value chain comprising the steps of (a) having a
20  controlling entity; (b) causing a laminate incorporating a fiber glass yarn to
be delivered to an entity that causes the manufacture of a printed circuit
board (PCB); (c) causing the manufacture of PCBs; and (d) allocating at
least a portion of cost savings realized from the manufacture of the PCBs
to the controlling entity. In one embodiment of the invention, the causing
25 step (b} is controlled by the controlling entity. The method can further
include the step of determining cost savings realized from the
manufacturer of PCBs utilizing the laminate in step (b) versus utilizing
laminate different from the laminate of step (b).
The present invention further provides a method of allocating cost
30 savings in a printed circuit board value chain comprising the steps of: (a)
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PCB manufacturer etches circuit designs onto the surface of tzkf‘?wéz)%z; and
drills and plates through-holes in the PCBs to make el ectri cal onnecti ons
to original equipnent manufacturer (CEM custoners' specifications. 30 The
printed circuit board val ue chain descri bed above includes approximtely
2,000 PCB manufacturers worldw de. At the fiber glass yarn manufacturer,
fabric weaver and |lam nator levels, the printed circuit -1 21 May 2004 WO

01/ 39563 PCT,

bartiof nant SNarhg s %ﬂévﬂw‘@%ﬂ'%‘wﬁaﬁ%é B loffindt oo Bathg 4 006 T80 (o)

thei r respecglass yaavil se delimsed ¢o anaintlaaﬁiat Icausés manufm;tmemftaedl fl rcuit

b d I h h h ta tica

fragmented. { PURERRICHR poRrLiPCRERR oAt s PRbHAcE I PEB IS boar d val ue

- chain. In thmahyer gwit r@éut@tuﬁ@ @ogt@uvhgboaﬁdi(dqaélmaﬁﬁ@aﬂlea@aé@bhﬁin flows
downstream toward t he OEM custoner an ars, flowin a

reverse di r e@tihgcost savings sealggehiram the Eb?('f’h'f%}i'#rtei @%Barﬁcﬁ%hﬁ@ printed

circuit boaé(qﬂ,ty J in purchasing material only from an adjacent
upstream 10 par t?éﬁ%gﬁﬂt}?and/ or selling material only to an adjacent

downst ream part i €Ehearesent invehtisn alsoguovides acmethwd: ofclpaaling cogthe print ed

circuit boar 0 .cat pEi_mar W th an adj acent upstream
ar t1 ¢ pant 2ol RABR T bReiR Rt embidha e BeBSlli@) &

cust oner denmaavdag aatonteilieig drtitg (b pyaising adibes ghise yalkPinpg oduci ng a ri ppl e
effect throu hthe ri {0 circyuit board value chain, resulting in a

proj ect et 7 Pedgsd rgde ivered o printed WFU'FTHPG'EQ &B) supplied to
each partici ﬁ%ﬂhfdcﬂjrbhscﬁhbrﬁ@@n?drf&éﬁture?%éﬁgn fiocilithdt yarRdd bbeul arly

| am nat es. Consequent | the pricing environne e printed
circuit boaricoeoniedhalioa ﬁamlnatee(tﬁéheﬁﬁ%mutaotwercme@ses or 20

o oducts ol Bl RS B o) SARGANG SR e B o RBURRS L
wor | dwi de ovesatiapd oty tHeomanefaeturelof PGB to thel @crritsoufnga@mtutgl ass yarn, fabric
ngt : 22} nate. Thel‘ﬁeolgr% %Inp %vgn{ton Ptﬁ'lheer}\grcr)\%ggse gtmgtrl}]%dtof}%uggerlt%nzgogésattI and
savings in a printed circuit board value chain comprising the steps of: (a)
having a controlling entity; (b) causing a fiber glass yam in a
predetermined form to be delivered to a printed circuit board (PCB)
manufacturer; (¢) the PCB manufacturer causing the fiber glass yarn to be
20 incorporated into a laminate; (d) the PCB manufacturer causing
manufacture of PCBs in a manner that results in a cost savings; and (e)
allocating at least a portion of cost savings realized from the manufacture
of PCBs to the controlling entity.
The present invention further provides a method of allocating cost
25  savings in a printed circuit board value chain comprising the steps of: (a)
having a controlling entity; (b) causing fiber glass yam to be manufactured;
(c) causing the fiber glass yam to be woven into fabric; (d) causing the
fabric to be incorporated into a laminate; (e) causing the laminate to be
delivered to an entity that causes the manufacture of printed circuit boards
30 (PCB), (f) causing manufacture of PCBs; and (g) allocating at least a

portion of cost savings realized from the manufacture of PCBs to the
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25 fragnentation of the printed circuit board val ue chain co? yoduce
an environnent where there is little or no incentive to produce an sel
new materials or products, such as fiber glass yarn, that will benefit the
OCEM custoners while at the sanme tinme not increase the market price paid by
the PCB manufacturer for |am nate. Hence, wthin the current printed -2 21
May 2004 circuit board value chain the producer of a new material must

settle for . BB ﬁngS Qﬁ'van s 8BS er hts 0P tHEMQURTiort AR ISRl 1 € a
I S an O

profit. It , ere ect 0 e present | nvén tion to overcone
the above pB@DBéhis (ahcﬂdbarmat@) alrgl Cpntsolled by eithertheeentblliag leotiytomg cost 5

savi ngs real hzeefg?ﬁem%ﬁ‘ﬁ%éﬁ’t# pant in a value chain to other selected
ai

participants i'h and nore specifically a method of

allocating to arfrhmﬁtersearrnpanttomélpaptomeg@meahdambﬁalldbhnﬁglbbstboard val ue
chai n cost sav,iélsgs reali extracted by a downs reamqpp{)tlm pant in

the printed S&Yhggpina BB%tF’ W&P\Egoeﬁﬁ"a‘f %8"@5‘ COFRIISHE fAlof the cost
savi ngs Wi t hpdfng Iaebda%mhg@maam UMY fibdrigldss i 88 n%uﬁéétue&d the

present invention to provide a business structure that encourage$ new
product deve(®gaEsing thefibeiglass parontp deswean intssfabriec(s) eaysiog thﬁéw pr oduct

devel opnent \';

fragmaﬁt ed afnd’(???(;%t% % é%lﬂ'éo?a‘f%&elr%fgé%%‘nsn%g Lg @ﬁ% Ilﬁﬁﬁrgqqﬁgtf bgbj ects of

t he present deliven dwamﬁhtltyllgaﬁ]mme‘ztmpmnefﬁh fctﬂlirle ctﬂpﬂamgOdlromli‘tdjéxa?s/ skill in
the art upon i and under st an the follow etaile escrlptlon
SRRy B TR BReToRe e SraLe! PaBa parept i esuis i B2Ftor

al I ocating cgé\ﬁmgsa\énaqg) alldbaiﬁngra*t el a PoridH &f Mé&vm@é HsaligB@fdnfonpri si ng
the steps of (a) having a 20 controlli ngmentlty, causing a | am nate

i ncor por at i nfeananyactuie 86§ EClasta the cpetreling eetlityd t o an entity that causes

the manuf act e Ofna ppidct filefibt tish pbbd o o Si5hiopatit Bokit e

manuf acture of P ocati'ng at a por cost savi ngs
realized frosatihgs 'mampﬁmemmmumboarcbvélcaszhatrahahmcmmraoj/émng entity. In

o o a1y WSl HEs S0 B 73 ez B Ry =
det er mi ni ng geSAbeiYaHOgarnamo & Rbric, aMaiittatoPRRIGhABIHS She PéerQﬁﬁ) ut il1izing
the lamnate almr:ngtteeand( a pnxt?aziséjf?cuﬁtt;olalrdz I(Fr>]88) manufacturer which forms the
laminate into a PCB which the PCB manufacturer sells to an OEM
customer, the method comprising the steps of (a) having a controlling
20  entity; (b) transferring to the controlling entity at least partial control of
fiber glass yarn manufactured by a yarn manufacturer; (c) causing the fiber
glass yarn to be delivered to a weaver for weaving info fabric; (d)
transferring to the controlling entity at least partial control of fabric formed
by the weaver; (e} causing the fabric to be delivered to a laminator for
25 laminating; (f) transferring to the controlling entity at least partial control of
laminate formed by the laminator; (g) selling the laminate to a PCB
manufacturer at a market price for other laminate formed from other fiber
glass yarn; (h} causing the laminate to be delivered to the PCB
manufacturer;(i) determining cost savings realized by the PCB
30  manufacturer in response to forming PCBs utilizing the laminate versus

utilizing the other laminate formed from the other fiber glass yarn; and (j)
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l'am nate different fromthe lamnate of step (b). The presenbqiypyesidson
further provides a nethod of allocating cost 30 savings in a printe
circuit board value chain conprising the steps of: (a) 3 21 May 2004 havi ng
a controlling entity; (b) causing a lam nate incorporating a fiber glass
yarn to be delivered to an entity that causes manufacture of a printed
circuit board (PCB); (c) causing the manufacture of PCBs in a manner that

lts i : [ ; ' 0narti.an of the
Cost savi nge2Taging8a%a Bitfioh oF i LASEABfL BRRNBIRGIEIAE IR, 70y 1 'hg
R ety e e AR
sav! ngs I n a@?@ e a ( [ B i h L :
havi ng a con I r{a %Lﬁggtyva, '(0[55\ R AT s $HpEP ? MEPYE a 1o
pr edet er m nedtilizrigniiecother dedinie! 8k POBanaRifatRileClobY iat firBOgILEAIIG S1B)

manuf acturer; (c) the PCB manufacturer causing the fiber glass yamto be

i ncor por &t edppkﬁ&thqnaﬁhﬂéarasn%)fomaﬁ@m%ﬁgralév@a‘E'CB@ iz thganuf act ure
of PCBs; and ] ' Raret : ' eal i zed
fromthe mnﬁ%ﬁ%ﬁigggﬁhggﬁ %é t&zsecttsgl gﬁ@?’éﬂ"ﬁﬁ%ﬂ%? Iﬂ%ﬁr%ﬁél‘u%@y Bf; esent

i nvention fuPECBsrutijzipgitbe tarainats verdus foralingthet sevgnd pluraliyai iFEBs i n a

Contr ot 1 g AT eyt e nd ARBI e O EnbARasCoatdia, m med o m

to be delivethird dral suldqobatplordltiss bf PCBsfofREButilizmg tHeakiningte: (c) the PCB

manuf acturer causing the fiber glass yarn to be 20 incorporated into a
| ami nat €19 (d) the+ re??&ﬁ'&f’ﬁ’@f‘uﬁg'é i ovidgs Wﬁm%?fm%VBfOCg@§°§h a manner

that resul t srdcivanSihe pRYdREDN MRYiSTRbuticH bfg@@égi(%%ﬁarh%%e@wor tion of

cost savings reali"'zed fromthe manufacture the controlling

entity. The piinisdmircuitbeardsdiPGRe)t thermpthodi etwaprisimg:theosteps ofil (a)cat i ng cost
25 savings i | ' " ! [ L G e steps of:
(2 having BaBiid fleabCistiol SR of BhUFaBRP BT RERLATIIAS 5o
manuf act ur edglas$ gancpusiucng dreity 'tcb&%egd:ﬁﬁ&:oyn&ﬂi}lhg ekmityl,\/t()w)(euraﬁnsié:@ingabr i f\; (d)
causing the fabric to be_incorporated into am naje;, (e).causing the
o nareq o BRSSsianS B8 e’ QRN o PR, JaRRR IS NG eI X T or
printed circgivéctiPPédhe second, controlling entity; (c) forming the fiber glass yam

into a fabric, (d) transferring possession of the fabric from the third entity

to a fourth, laminate-producing entity at the direction of the second,
controlling entity; (e) forming the fabric into a laminate; (f) transferring

20 possession of the laminate from the fourth entity to a fifth, PCB-producing
entity at the direction of the second, controlling entity; (g} forming the
laminate into PCBs; (h) determining cost savings realized by the fifth entity
in response to forming the PCBs utilizing the laminate versus utilizing
another laminate formed from another fiber glass yam; and (i) allocating

25 the cost savings fo the second, controlling entity. In one embodiment of
the invention, the determination of cost savings can be realized from,
among other things, extending drill-bit life, increasing laminate stack-up
height, reducing laminate waste, reducing laminate utilization due to
increased density of component mounting, reducing migration of metal

30 adhered on the laminate versus laminate formed from the other fiber glass
yarn, improving through-hole positioning tolerance and/or improving PCB
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30 (PCB); (f) causing manufacture of PCBs; and (g) allocati ”91%33} t a
portion of cost savings realized fromthe manufacture of PCBS to- the 4 21
May 2004 controlling entity. In various enbodi nents of the invention, at

| east one of steps (b), (c), (d) and (e) are controlled by either the
controlling entity or the PCB manufacturer. The present invention al so
provides a nethod of allocating cost 5 savings in a printed circuit board

val ue chain ﬁgﬁp{écﬁj@rﬁg,{agu@}e s of: (a) having a controlling entity; (b)

causi ng fiber “glrass anuf actured; (c) causing the fiber glass
yarn to be woven The prelsebt ingentiah) fucthes proyiddsea nietiiod of ¢ost bavingsor por at ed

i nt I ] te; [ t he | i.nat e  t del i d,t tit
that causes Ehickmhy SHtEtmans enfiun Aaidiples BrorsSEHocbem) Wi D) cansi ng
manuf act ure gf uB&Béamrermtmﬁne{%ré&@ésiﬁge&%sh%oéﬂs@ir;@sﬂwe rRéihbags; and (9)

all ocating at |east a portion cost savings realized from the

manuf act fr e eAMPXIEEY the slepsinie srodusinearnaiprialing fiysktoem: (Mnvent i on al so
provi des a @?@m I ' ; [ l.ycui t board
val ue chai n that Pﬁfé?%h{égégély}gﬂﬁg%ngﬂﬁﬁ;tﬁr%eﬁrgmtgg t%%c%@? ures fiber

gl ass yam aentitsyvi) pdadsirfoothesmatenial frobethedirakstorypdnto a sceorad foator i c, a

| am nat or which faor the fabr.ic int | am na and,.a printed circuit board
(PCB) " manut 5 pe Bregmpt mpRtear vle fhan R 8 Grd” G RuBPliciher he Pes

nmanuf act ur er matdrias irt theasecontll fetHh t6 Bthird dhdityTeé OrdcesdTng ksd natéme st eps of
(a) having a controllin 20 entity; ( transferring to the controlling

: b) tr )
entity at0 | B thesecand frmt inde adhird forpbhayjng geestancormmerdat Yade by a yarn
manuf act ur erg ' fq s t | § to a weaver
for weaving tlhl’?'fl g“?%%?lélg@%(r ’?f)t L%ﬁggylergir ?;‘:\s;t s%é?fr{@gg@g@%dj@”ﬁléﬁtgﬁgm ity at
| east parti aéntifyin respoose taprocessimgrtbd matgrisheomdhe secorfeiormanta the t he

fabric to be Ll ver amnator for .25 laminati.ng..{f) .fransferring
to the cont BT eRtssing PTLBMHiprRLind anBlst TSRtk b T or med by
t he | am nat osecond)forelihiorthetthied farm; g} exttébtngﬁBcomﬁiﬁgé;lﬂrﬂr(hzt a nmar ket
price for_ o l.am nate fornmed from ot her fiber | ass ;. (h) causing

the | aniHat Qﬁ?aﬁega’é a8k ARPTiign chtheexracigd &P§E§%‘?‘B@§ fa ﬁ‘\aeé’@isbm% ng cost
oy g he o 8GR GRS HONIAS o i Rfrhonk 1 P
method for allocating cost savings associated with a manufacturing
process, comprising : (a) realizing a cost savings associated with using a
process for manufacturing a product from a starting component
20  associated with a source as compared with using the process for
manufacturing the product from a different starting component; and (b)
allocating at least a portion of the cost savings to the source.
The present invention further provides a computer-implemented
method for allocating cost savings associated with a manufacturing
25  process, comprising: (a) monitoring a process for manufacturing a product
from a starting component associated with a source and generating cost
data associated with the process; (b) comparing the generated data with
stored data reflecting a cost of manufacturing the product from a starting
component that is different from the starting component used in the
30  monitored process; and (c) allocating at least a portion of a cost savings

associated with the monitored process based on the comparison fo the
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utilizing the other lamnnate formed fromthe other fiber glasgpgrshosand
(j) 5 21 May 2004 allocating at |least a portion of the cost savings to the
controlling entity. In one enbodi nent of the invention, to determ ne the
cost savings realized by the PCB manufacturer fromform ng PCBs utilizing
the lam nate versus utilizing the other |am nate, the PCB manufacturer
forms a first plurality of 5 PCBs utilizing the lamnate, forns a second
plurality ofg R utilizing the other |am nate, determ nes cost savings
fromformng the first plurality of PCBs utilizing the |am nate versus
form ng the seconthgpreseht inyepfiorPtBher pravides agomipetartimplerhemtedat e, and

applies the determaned cost sayvinas to third and subsequent pluralities of
AoBs T or moq THEiECTOR Ellodio. Gt siERos Goshalstlin A A0 ERERBOR! oo or ovt des
- a nethod of mevessabwedrighip!t (a)rRGEIRING 4 Prdcees kraddRtfaetirimach Pictuct but i on

of fiber glass yarn forned in printed circuit boards (PCBs), the nethod
conprisi g tiHema gigting componentagsocited witha sewssanggenetingdiost ol of
fi ber glass j i . ; ey i i to a
Second contTATTASOOGER Wi e piolo S, (ppteaR oIk oL ol B o Bbled | P ber
gl ass yarn twithemgleying thehmopitpresiprocags ascompaned with arditherqurpoesof t he

fenore: SO P aradiltin Yne bblul-DiiBhTd stalfind BfoReRt el B dietdit ot (v 1o
oL r o 1 g reréthe STy SOt Led 1 SRamOniolifr0osds: ahd (gpsond.
transferid ggﬁ@@abé’g@@gﬁ%ﬁ Rsvfrti?rhgp AERShERUNGS WPEROUfSurth entity to a
fifth, PCB-pr OdUCI"HéQ;%re%Hi ihVerftfort 180 gtd\gaggsge?ﬁi)pumﬁw@m&%dcom rol ling

entity; (g) formn he amnate In determ ning cost savi ngs

real i zed by methad for Hetenmining coat sadnemassaciated withraymanefaedBingut i | i zi ng t he
| am nate ver i1z .anot . i er fiber glass
yam and (1)%??%%50%%%1 E@ %géitv In@@#ﬁg@%@“ﬁ%&%&@@ﬁ%,@g%@nt rolling
entity. |n omenafdotutingeapraduct floen arstaming @ompdrent associatedtwitmaof cost

savings can be realized from 6 anon er things,. extending drill-bit
T e it 6 TGS (oK PAEIRENE Sk TR v ae e UL YS SToRe HA vt .
reduci ng | anjgfiabfing/bt leadfbhe BtHi¥PrbSesd SRThEASRELIRIGSthE prédudarsrzent
nmounting, reducing mgration of netal 3o adhered on the | am nate versus

| ami nat e f orstading enxmperentithat istditfereng fresstheystartingpr ovi ng t hr ough- hol e
positioning tolerance and/or inproving PCB
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6 21 May 2004 manufacturing productivity. The present invent b@md‘ytgdolaer
provi des a nethod of cost savings extracted by a downstreamentrty in a
val ue- added processing chain with an upstreamentity in the processing
chain cost savings the nethod 5 conprising the steps of: (a) producing a
mat eri al |1 WO1B#6Et form (b) supplying the material i nedimesebsnst form
froma first entity to a second entity; (c) processing the material from
the first forminto a second form having greater conmercial value than the
first form (d) supplying the material in the second formto a third
entity; (e)cpmpeasrt yrpdiiBanarufapiugg theprodyat phthestied REpaesen#ichi®d a third

f or m havi ng r rci I : quanti fyi ng
cost savi ngsagé%g#‘gz%g&%%{%t'ﬁderﬂ{)ﬂ?éfg%ga%lg‘?gg% Hgﬁ%gﬁgﬁg‘g{r?g%?gﬁééssi ng the
mat eri al fr dinsttgreceszdeasedd foortheicotpatiken to he dodroem versus the third entity
processing another material fromthe second forminto the third form (Q)

extracting the cost savings; 5 ® | east a portion of
the extracted cost savi @F@%&M&%resem invention al so
provi des a conpuggr 1ii8Rl RS hed of MRt prinRbl Keakti voard 98iue TRYINNJS
Savi nge. a5sGimeRmRPDH VSPRARIOpRISes SCUFSRIITRRSESH | g a pr oduct f om a
savi ngs ass : : ing a product froma
starting CO”poneﬁ},;. 2%9a.af§o%9%h9ﬁ%q a‘c’lﬁrﬁr{{egcﬁBHiE%gaQafveﬁBéTBﬁéiﬁan"!th using the
process for nanu acturi'ng the produc roma different starting conponent;
_?_Ed (b) al It@g':airrja?x_:eaﬁvnrec&mtt herab@dmte_ngnf ttie pll'eeemt)mvesmn_ I;ngs Eodt he tsgu(rjc?.

e present inventign e rqvi des conput er - i epent.e met hod f or-
al | ocat |1|99 cost E‘QV: d@?%&’é‘%&h&t"gﬁ W‘Ttﬁgé"ﬁ'én'ﬁg’f’afﬁ ‘d?jﬁ%&ﬁg'ﬁ Brocess,
conpri si Ng: atAdrddRee Withi SHbtRerrRsQfimehPbf tRNHedBAINVEkLigh; pr oduct  from a
starting conponent associated with a source and gene}ratl ng cost data
Sstsom a]'E Fd wi t h Fige4gds Gcfé@sphﬂ?)ﬁ@omﬁﬂ g cuif dogkheq ;1% ehai@dra V\A'[Fh stored
ata reflec 0S : S i ng
conponent t%gggldgmgﬁ ﬁtg(r)"teer‘ﬁ{s% P r o%%%@gé{]&ng{egﬁ%%%éﬁ ént}gjgdtaﬁﬁ t he 30

moni t or ed procesBig. arisl a(ftgw ehbaodta vauathaiaadhilar fpofigi 8n of a cost savi ngs
associ at1%d with the nonitored process based on the conparison to the 7

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
With reference to Fig. 1, a prior art printed circuit board (PCB) value
chain 2 includes a fiber glass yarn producing entity or a manufacturer 4,
which produces continucus strand fiber glass yarns that are marketed and
20 sold to a fabric weaver 6, which weaves the yarn into a fabric that is sold
to laminate producing entity or laminator 8, which forms prepregs and
laminates that are sold to a PCB producing entity or manufacturer 10
which forms printed circuit boards. For the sake of clarity, as described
herein, product moves through in the value chain from an upstream entity
25 toward a downstream entity. For example, in Figure 1, the fiber glass
yarn manufacturer 4 would be an upstream entity relative to the weaver
6, laminator 8 and PCB manufacturer 10. Furthermore, the weaver 6
would be a downstream entity relative to the fiber glass yarn
manufacturer 4 and an upstream entity relative to laminator 8 and PCB

30 manufacturer 10.



21 May 2004 source. The present invention further provides 34 pmay2004
conput er-i npl enented nethod for allocating cost savings associ at gdzvm th a
manuf acturi ng process, conprising: (a) nonitoring a process for

manuf acturing a product 5 froma starting conponent associated with a

sour ce and wene3%3 ng cost data associated with the processwséozezieal i zi ng
a cost savings associated wth enploying the nonitored process as conpared
wi th anot her process for nmanufacturing the product froma starting
conmponent that is different fromthe starting conmponent used in the

moni t or ed pr ocesdJhedifr gldss Marra prodacéchyy aive fibersglass yasntramufeétugercost

savings to thg source Jhe Bresenl. Laventlon ol pLaUdes fne

conput er-i np cost "'savings associated with a

- manuf act ur i rigterfilanns abrasiparidstdigact abrasies dukhg Qvedeing dfethkdiderng a first
process of manufacturing a product froma starti r}g conponent associ at ed
with a 15 sdi@gSeyarppynte ranirgrade falwics: v ERE aterch/olbeeaiing 318 wi th st ored

data refd eciaBRsdhe!VaAT toOREWRVER Tt PIdPCsiRdS] forRREhBll H hifgett e product
froma starting conponent that is different fromthe starting 7a 21 My

2004 WO 01/ 3om6s. PCPrayddion dighiair deagpainiew ainpeagsure andnigheontastt he pr oduct

of the first : . i {] . 8 COSt

savi ngs assé‘c’:‘?‘gﬁ%g%%v%ﬁb tﬁp%'é i(fﬁ%t'c{rﬁ%ét%el%bstﬁ ng;ﬂtgég%gggsesgé?@nﬂa? @ég%boﬁ’pari son to
t he source. |6oBReEHnDPEINaREREN OF THE DRAWNGS Fig. 1 is a flow chart of a

prior art printed circuit bgard value chain wth exenplary, revenue anounts
for di scussion p%?BB%é‘ée,aVPri .t‘”?c?'g’ et &he Ehel 9lady Wé"gp?rﬁ‘t‘éﬁka rcuit board

val ue chahn éeeonm%dang% WipkdeRB knB WROHI thB 2t & sihfifing! aR@Nt i nvention; 10
Fig. 3is a flowchart of a printed circuit board value chain in

accor dance Werhndanytdeatingnrozlashing siaingt isefopmed over thevatardhgeil ceating 4 is a
(ot chart S AP Sl RA P H bikes g Oance i 1 et
manufacturer 4 and improves the abrasion resistance of the fiber glass
warp yarn during weaving of the yarns into fabric.
15 Once the slashing sizing has been applied, fabric weaver 6 weaves
the fiber glass yarn into fabric. The fabric is then heat cleaned or
chemically cleaned to remove the starch/oil coating and the slashing
sizing. The cleaned fabric then receives a resin-compatible sizing and is
thereafter supplied to a laminator 8 for lamination.
20 Laminator 8 processes the fabric through treaters that impregnate
the fabric with standard and specialized resins, and in particular epoxy
resin. Laminator 8 then sells the impregnated fabric after it is parﬁally
cured directly to a PCB manufacturer 10. Laminator 8 can also adhere
sheets of copper, or other electrically conductive material, to one or both
2b sides of a impregnated fabric or to a stack of impregnated fabric to form
copper-clad fabric-impregnated cores which are utilized by PCB
manufacturer 10 to form multi-layer PCBs.
PCB manufacturer 10 processes copper-clad laminate of one or
more impregnated fabrics to make rigid printed circuit boards or combines

30 sheets of impregnated fabric and copper-clad fabric impregnated cores to
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Fig. 5is a flowchart of a value chain simlar to Fig. 3. 1%1%'1(/6éd0§D
DESCRI PTI ON OF THE PREFERRED EVMBODI MENTS Wth reference to Fig. I, a prior
art printed circuit board (PCB) value chain 2 includes a fiber glass yarn
produci ng entity or a manufacturer 4, which produces continuous strand
fiber gl as®¥QMPE3that are marketed and 20 sold to a fabPFEUHREY 6, which
weaves the yarn into a fabric that is sold to |lamnate producing entity or
| am nator 8, which forns prepregs and |amnates that are sold to a PCB

produci ng enti . u 1 ' [ (] C] ik _boards.
For the sakg'tl éc}#eyrg g’r'??%%(g%'dggérrp ré‘(’fg@wg?re{Q?{%F g&h%tkﬁgrrlﬂgéeé&#httpgugh in the
val ue chai n stirface ah thgpBCBsamdeddillst ynd2platezvraligh-lsdemnst thectGCBanta ty. For
exanple, in Figure 1, the fiber glass yarn manufacturer 4 would be an

~ upst r eam entD3K? FRFEEA\RONPECUMS- weaver 6, |anminator 8 and PCB manuf act ur er

10. Furthernore, Akh@owWervaig.b1, ¥l shrigipantiaWeE vaIa8 Rl 2 ¥da€l ative to the
fiber glass yarn manufacturer 4 and an upstream enti t}/ relative to

| ami nat or® 8 valg tedhe fibgr glage ivaen. uSeecificallyg fiber glags nwontagt @1y, 39563
PCT/ US00/ 32 ' | : ' | A
%&&rﬁl@ﬁe&g frfbeg .gﬁa%§ ﬁgﬁ g&ﬁ&ﬁ&%@?ﬂ Palit Sbéhttbﬁg?g nfignyarn

manuf act ur er pI y i'nc arch/oi T coating provi des
protecti on daganmsil reveamueniorlidwiderfroralpraduamg eomtirumat attanddites igtassdur i ng

weavi ng of the fiber | as arns jnto electronjc, grade fabrics. The
starchioi | ¢89S gt areialkelsd And dolee eryREs pb elsstilpGarads TR’ speeds, f or
exanmpl e on Fabrit YeavbR M@presdhted 8Yifdbid whialtr @ fealifedsbdift § 0W ERlibn Pressure
and high contact lubrication to offset friction between the fiber glass

yarns and® r d#ppapus revanue werldwidedrery fatraingrihe eantimuays stragskiiesr 6 typical |y
coats the fi . L yarn W [ Ln a process
known in th a%ty%g?@%@r‘%i%’%&ﬁg&?ﬁ\%ﬁﬁ% c a@ﬁ%&gg?’s é'g%i ng si zing,
I's formed owabout 8 billien ohédroidal cn@huagvortdwitib drdn iermind aiss fatmicpnyar ns

“br asi on o TRrRRAADT CAREHT HIRH r IR RRAPY SR PTG VI ng of t he
yarns into n@dHufSsturers, represented by PCB manufacturer 10, realize about $33.2
15 billion in annual revenue worldwide from manufacturing PCBs to OEM
customer specifications and selling the PCBs to the OEM customer or its
contract assembler. As shown in Fig. 1, the flow of value-added fiber
glass yarn is downstream in PCB value chain 2 while the flow of capital,
e.g., dollars, is upstream, with each participant of PCB value chain 2
20 delivering product to and receiving capital from only its immediately
preceding downstream participant.

Currently, there are approximately 2,000 PCB manufacturers
worldwide. In contrast, at the fiber glass manufacturer, fabric weaver and
laminator levels, the PCB value chain 2 includes four to five major

25 participants at each level supplying a majority of the market demand for
their respective ségments of PCB value chain 2.

OEM customers of PCBs pressure the PCB manufacturers to reduce
the total cost of systems produced by the PCB manufacturers. This
pressure has impacted every participant of PCB value chain 2 with a

30 resulting projected 7 to 9% annual decrease in the price of PCB
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15 Once the slashing sizing has been applied, fabric weaver 64 1\WRRVRD4 t he
fiber glass yarn into fabric. The fabric is then heat cl eaned or
chemically cleaned to renove the starch/oil coating and the slashing
sizing. The cleaned fabric then receives a resin-conpatible sizing and is
t hereaft erWOWpPSbEd to a | amnator 8 for |am nation. 20 kcEwseeszzil 8
processes the fabric through treaters that inpregnate the fabric with
standard and specialized resins, and in particular epoxy resin. Lam nator

8 then sells the inpregnated fabric after it is partially, cured directly
to a PCB maROMREPEHEs Pi@'cuiﬁé'm'ﬁfat'@ite% %!arﬁr:eaﬁ%reaawgﬁeeor QP ECEBYE copper, or

other el ect ¢4Ciyl NarfBREHCHH P"@B %Mérdh"éln 240 i Rle M thaterigs dps of a

i npregnated fabric or to a stack I npregnated fabric to form copper-clad
fabric-inpr egzmmat;mmommamramlmﬁ isincec@EMycusoBmersaprrtaasing er 10 to form

Tl ayer pReE BB BN IR RLA%PEAESIRER GORPSlathad, | am nate of one

or nore inpregnate boar ds or

conbi nes 5 3thasdress or pfodudty adhadebe tabpessaad f@ompmdevbrmfﬂnfeabr iC
i npregnated gcores to -9 21 May 2004 01/ 39563 PCT/ US0Q/ 32211 make
mul ti-1ayer &@ﬁ§ °’I5%9§'Zﬁ§rﬁﬁ°§&¥*ﬁﬁrﬁ?“ 160 BechrEseteCR ivAlug @it B8t he  surface

of the PCBSOEM‘QuQBHe'r%n&Qﬁm%?éé‘o%shh{e?%*h&%e%éﬂt Rohhe”CBs to make
el ectrical connections. As shown in Fig. 1, each participant in PCB val ue

chai n 2 addintroglugtipmef newt ard miyered peasiuciear RurtiSyexasperating thisi ber gl ass
manuf actur epfuyer SPLETENLEL RYDMRE G5 8oV AH, FRRNEESLIARE i, real i ze

about $500 I'n "annual reven F Om pr oduci ng conti nuous

strand ftiobeindgstag vvesapasity Iﬁatleﬁregimr\)aem efdbeodnd dhintate.weaver s of

el ectronic grad Wfit?nb“ CS. vers, represented by fapric weaver 6,
1

real i ze about $ b'iefef’F'B‘FPi P'gn ARG XYith 8098 %’%Fq%taé:’ﬂrbnﬁhﬁorm ng the

continuous pidsaRtinkbRBdn isdA AfthadR b allddatiRg (R RfidtAbuliRTLH&! Qhihgs' €Pr esent ed
by lami nator 8, realize about $5 billion”in annual Tevenue vvorl dwi de from

form ng t heassgsiated withoa manvfaciueng pivasss eog peereciagticylatly i amethirdegnat ed
o o oL o TR AR e EFSRSTAY pESRARAS AL = 10
manuf actlBr i ogstR&ERs pacicgivit in a PCB value chain 2’ so as to share least a portion
of the cost savings with the upstream participant. This allocation of cost
savings enables the upstream participant to produce new material or
products that benefit downstream participants or customers of PCBs
while enabling the upstream participant to share at least part of the
20 benefit realized by the downstream participants. In the method, PCB
value chain 2 shown in Fig. 1 is adapted to PCB value chain 2’ shown in
Fig. 2 by including in PCB value chain 2 a PCB value chain controliing
entity 12 (hereinafter “controlling entity”) that is designated or identified
to manage the movement of the fiber glass through at least a portion of
25 the PCB value chain. As will be discussed later in more detail, in the
present invention, cost savings associated with a process of
manufacturing printed circuit boards from a starting component (e.g. a
new fiber glass yarn} associated with a source (e.g. controlling entity 12)
as compared with using the process for manufacturing printed circuit

30 boards from a different starting material are realized and at least a portion
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custoner specifications and selling the PCBs to the OEM cust qrgjafyc% olgt s
contract assenbler. As shown in Fig. 1, the flow of val ue-adde er

glass yarn is downstreamin PCB value chain 2 while the flow of capital,
e.g., dollars, is upstream w th each participant of PCB value chain 2 20
del i veri ng™®v®a262 to and receiving capital fromonly itBctosmdiat el y
precedi ng downstream participant. Currently, there are approximtely 2,000
PCB manufacturers worldw de. In contrast, at the fiber glass manufacturer,
fabric weaver and |amnator levels, the PCB value chain 2 includes four to
five maj or 2bthmeestiayingsds atlocateh to éh%sowgsplwnhgﬂd"mpsrth@y of the market
demand for | t.Lv a ust onmer s
of PCBs preg];s%r@é{ trﬁgﬁﬁ%% 'lr}aonl?f ac uréf%'ﬂﬁgg%(ﬁ &e&lﬁ{ﬁlh-?d[%\?tgty costacof syst ens
pr oduced bysutbmdlﬁmommsicacoﬁmmﬁglas'ﬁhvam rparasaciueernds Honpaet,ed every
partici pant of ha| 2vmtha30 resultl ted 7 to 9%

annual decr 83'3(501%9 PH{E‘ (98" g5¢eblishgd 28 %?f‘tﬁﬁdﬁg‘%r#lﬁggi%%

PCT/ U500/5327&ibbv§v06pﬂﬁﬁﬁét§r SR REE WaMUF LA TTRtR SinrdieiRa o dnjere is little
or no incentive, for acépartlm pant in PCB val ue chain 2 to introduce new

mat eri al s oPartisiraat of £C8 valve eBaiBr2'cost premi ums, since OEM custoners
h f h
pur chasi ng .PCBSlnYMalIlP Qﬂér gilQés?thnotﬁlgéﬁtdr&% 3@% eﬂvg%%p %@E or suc

new 5 materials conpe sat e her'r “devel opnent
efforts or v@al hwganmroffed petermance d:hnrad:teﬂpmmhiletscriit@ hakineftehai n 2, the

OEM cust oner. and ul t con uner it fr he i troduction of
new and i rrp?%?fe‘.ifrb’%h%?'g'beﬁg ﬁ&a”@(a@p ?gtvf’ hr"i'frb8 %?&I%rﬁh% an

i ncr easqowoglagyyeie maniRvtGrapacvbiididiatbeldse rt@wdr&ed refuraQnl ndustry
overcapacity for fiber glass yarn, fabric and |lam nate. Wth reference to

Fig. 2, andNYeEWmeliiger A@retits &rosm peodusing the new fiher glsseyam. i nventi on is a
nmethod of ali,aeRbi e %Rgiv%ﬁrdewbtrh%gcg QRbhranfoflshgs eHﬁaé Q:B%fag%ﬁ %! %
otat1 ng cost

manuf act uri ng process a nore particularly, a mnet
savi ngs r eabé realizey by pavtieipsnts atovpesticac paRCB valenchbih Apbshewarim par ti ci pant

18 TS oo AR PR BC iy T eSSt savi s

15 the fiber glass yarn to be manufactured, e.g. by entering into an

agreement with the fiber glass yarn manufacturer 4, whereby controlling
entity 12 purchases the new fiber glass yarn from fiber glass yarn
manufacturer 4 at market price for the new fiber glass yarn.
Controlling entity 12 then causes the yarn to be formed into a
20 fabric, e.g. by entering into a tolling agreement or contract manufacturing
agreement with the fabric weaver 6, whereby fabric weaver 6 receives
the new fiber glass yarn from controlling entity 12, forms the new fiber
glass yarn into fabric and supplies the fabric to controlling entity 12. In
consideration for forming the new fiber glass yarn into fabric, controlling
25 entity 12 pays fabric weaver 6 an agreed-upon tolling fee. Preferably, this
payment releases any lien fabric weaver 6 may have on the fabric for
increasing the value of the new fiber glass yarn by forming it into the
fabric and the controlling entity 12 will have physical possession of the

fabric as well as complete control over and ownership of the fabric.
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savi ngs enabl es the upstream partici pant to produce new mat e?il WOM
products that benefit downstream participants or custoners o s while
enabling the upstream participant to share at |east part of the 20 benefit
realized by the downstream participants. In the method, PCB value chain 2
shown i n PvQ01/39563 adapted to PCB val ue chain 2' shown ircT/nfSogszzd by

I ncluding in PCB value chain 2 a PCB val ue chain controlling entity 12
(hereinafter "controlling entity") that is designated or identified to
manage the novenent of the fiber glass through at | east a portion of 25 the
PCB val ue chai n.Cosdroliing ey diZsthessagsesithe fabpictebe ideqraprated intohe  present
I nventi on, . Vi o ] 0 ufacturing printed
circuit boaér:%zﬁlf' ?%meg‘g Z'iygejﬁlg)%éga@g%ﬁgﬁgﬁgaa(ggéegﬁglgtsornéeov'\]/tﬁger gl ass yarn)
associ at ed mabifaatisingr ageedraerg. witbiihé tdrhinatpred)twhgrelty Jamiaatar@pared wit h

usi ng the process, f.or nuf act yrin rinted circujt .30 boards from a
Gifforent SESPvERipttE BoPdontplinodtlty dd. dHasita (EgE MISJBMNaR 11 21 My
2004 WO 91/ 3663c dtipbr- ReMhidtd cfest (RereitiTter CAUEADRIY fefddré®tahed to the

source. Wthout limting the present invention, in one particular

enbodi nent , “lesnete] |apd guepliss freldaminate to sgpyplingeptit 1di Vnsi on of fi ber

gl ass yarn . . Ty A be

establ i she as‘ggﬁﬁﬁedrﬁﬁ;él'}"ie' }teﬁ%%tboncf@gﬂé{:ﬁhgﬁég\egﬁ&gﬁgIeér%ﬁt‘letﬁor 8 or PCB
manuf act ur graysOamoratem eh ageskd-gpamtpllingpieel cPrpfevablipf tHRCBayraboie chain 2' .
Initially, fjber glass yarn manufacturer 4 produces.a.new f.ib glass yarn
havi ng | mpr8FEEHERY B HEREROR 4 Ay Ve on kB detels [idNHePENAdPtor)  over
convent {@nalalid BEthedha FibkAERSs yhih E’f@m‘v‘rﬁhg%élﬁéﬁrfé idtdfantihte dhd fi ber 10
gl ass yarn manufacturer 4 would not be able to realize a return on

i nvest ment ,thePGE palae ichaintqoptiofelodid vl davaPhiveirak pessesyrass tharn.  However,
the inproved Resi QL TRICE g&ﬁﬁ%‘f& EohtPo! égﬂéqv?né}%g.o%ng ﬁ‘élﬁin%fh.. be
0 val ue chain S

real i zed by particlpants streamin own in Fig. 2.
I n the enbodi mehbsthoxemtiotiingi entit?,1 2ccatses prinbeyd einduit jodirds dabses 15 t he

e 02l Aok Bl VR S e (R CAbEh ol 97 Eeert
purchases tgiecaemd inbePCBE 35S0FM Budtbairs. REthdltAsStiNG e present
invention, in one embodiment, controliing entity 12 sells the laminate to
the PCB manufacturer 10 at a market price which is equal to the price
typically paid by the PCB manufacturer 10 for laminates incorporating
conventional starch/oil sized glass fibers. The payment received by
20 controlling entity 12 is used to pay the tolling fees to fabric weaver 6 and
laminator 8 and to pay fiber glass yarn manufacturer 4 for the new fiber
glass yarn.
Although not required, preferably, controlling entity 12 purchases
the new fiber glass yarn from fiber glass yarn manufacturer 4 and retains
25 ownership of the new fiber glass yarn and product incorporating the fiber
glass yarn until the laminate is sold to PCB manufacturer 10.
As discussed above, the new fiber glass yarn purchased by
controlling entity 12 preferably has properties, i.e., improved performance
characteristics, that enable fabric weaver 6, laminator 8 and/or PCB

30 manufacturer 10 to realize cost savings versus utilizing conventional fiber
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manuf acturer 4 at nmarket price for the new fiber glass yarn. sgomp ﬂLdzﬂ ng
entity 12 then causes the yarn to be fornmed into a 20 fabric, e.gf y
entering into a tolling agreenent or contract manufacturing agreenment with
the fabric weaver 6, whereby fabric weaver 6 receives the new fiber glass
yarn from domeys8sPBi ng entity 12, fornms the new fiber gl aeswgawziint o
fabric and supplies the fabric to controlling entity 12. In consideration
for form ng the new fiberglass yarn into fabric, controlling 25 entity 12
pays fabric weaver 6 an agreed-upon tolling fee. Preferably, this paynent
rel eases anglassamr.abitheugie aotlimgingip thawnsessnt inventiahy these dmpravedr easi ng

t he val ue of . | r 1 Lt into the fabric and
the control Pl %ﬁéﬁﬁ@}#gftﬂrﬁ%ﬁ%@%%h@és{.?é§|n%g|§gég%, ogfHop haemﬁl Tabric as
wel | as conppplyingcadnéwatoating ror siiheompssitipn @b at least alporgon olZhe2l May 2004
WO 01/ 39563 PCTI US %3@211,Control I hn‘? enfity 12 then causes the fabric to
be i ncor por AMEACT At B'e Yagsyfibergeatier dhey aggy, Qé‘ﬁ‘FgraPHé?ri"’WPB"%Q 888 ng agr eement
or contr &t colEanpsiting t8af RAFEAIpoMidlof IR 4 AFHRHIGhe GibefMafisglY _

| am nator 8 receives fabric fromcontrolling entity 12, forins the fabric

i nto | am naf@r®. dri/exampdp pbe assignet ahthrapresent ipyerftan piodatesn col | ectivel y
referred to ) o) b \ L trolling entity
12. In conglg efrl%E’ltrieHganégf g?n'frg?%}np?ld;{#o%e ﬁggér@ #%gﬁ'}am %%P@?’pecsont rolling

entity 12 paysed oinrdimn BCHUY fgHhaed thp pbtdntihal iogdlee mdtaef erably, this
paynment releases any lien lamnator 8 may have on the | am nate for

i ncreasi ng {HEa¥gNy Rigve flexyral ﬁTéWQtf‘bEPp’QV%@gd%WF BFLHISY niMRIOY e fabric
into | anignakRefdrenbiart Byl Girrdltd-Blisient MirédVer LRrhdtes haiRephysi cal

possessi on of the am nate as well as conplete control over and ownership
of the | am frareHybers ROY, Yeroralsohevertheepetentialite redussedrilpbitrwest, ci r cui t

boards to b g r sel | the lam nate to PCB
manuf act ur eﬁn?@g%&[ﬂﬁogcégssﬂl'%ag? rﬁt}%r San? g?‘p&f\ﬁ 'E'GE‘:‘%r?g‘r"g?g W t hout

limting therquuetieing. Thateregbidig, redocisre asdrirapiovementsomibi®bhirg entity 12
sells the lam nate. to CB manufacturer 10 at_a market price which is

equal to t hEB"f PEEic“ﬁ'ﬁﬁ’; ggf’E? VEH&ICRIN 2 Pariisulay D B eparndactueers Y. | ani nat es
ir gggir 5226L;f&reaﬁ%‘¥§§it§a%ﬁ@s PSRN Plamisa1e8 thhFsratihd BRE Rew figerPay ment
glass yarn versus using another laminate incorporating conventional
starch-oil sized fiber glass yarn.
In order for controlling entity 12 to realize income from cost savings
realized by PCB manufacturer 10 from using laminate incorporating the
20 new fiber glass yarn, such as Hybon RCY Yarn, controlling entity 12 and
PCB manufacturer 10 enter into an agreement whereby controliing entity
12 sells laminate to PCB manufacturer 10 at market price for conventional
laminate and PCB manufacturer 10 allocates at least a portion of any
realized cost savings to controlling entity 12. More specifically, the
25 agreement between controlling entity 12 and PCB manufacturer 10
provides that controlling entity 12 receives additional payment from PCB
manufacturer 10 only if PCB manufacturer 10 realizes cost savings from

using the laminate incorporating the new fiber glass yarn. Hence,

controlling entity 12 realizes operating revenue and profit from a portion
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20 controlling entity 12 is used to pay the tolling fees to d@gaver 6
and lamnator 8 and to pay fiber glass yarn manufacturer 4 new
fiber glass yarn. Although not required, preferably, control I | ng entity 12
purchases the new fiber glass yarn fromfiber glass yarn nanufacturer 4
and retai nwom3%sWwnership of the new fiber glass yarn anecposmsrii

I ncorporating the fiber glass yarn until the lamnate is sold to PCB

manuf acturer 10. As di scussed above, the new fiber glass yarn purchased by
controlling entity 12 preferably has properties, i.e., inproved performance
characteri sbfdse cmﬂaavmabedlmdmvl RCEveangfacsyrer 48 indhefogniaad/ or PCB 30

manuf act ur e real st sa er t I ng conventional fiber
-13 21 I\/ay {Rdnacl/pg ﬁb@ﬁsly?rﬁzg{? i;/gifb'% Al t hough not

~limting in the W:ﬁﬁ@ﬂforﬁfﬂéﬁ@tﬂs@ﬂrarﬁ heaefacﬁneouad repdimethe icest clan resul t
fromthe fibers being a new glass co SI}IOI’] and/ fﬁ%g%‘ a new

coating or §P‘2‘Fﬂ@f“€(ﬂ?ﬂd§?‘i“l‘%’f‘\9#&? new|tibsE glags yart pY t?)fe rface of the

gl ass fi t@er?hé’?‘fa&?rc&nli'l%ﬁlr%r&xtft?rﬂﬁe@arﬁélﬂfcgfe BRPloY kR casteifyscoat i ng
conposition to at least a portion of the surface of the fiber glass

fabric. For repeivedl feomtR{B amiugﬁvé'ereoﬂOtTDélqﬁf@@tﬁtmﬂWéﬁH'@fn"f}tneﬂi?ées a new
fi ber glass fer "Hybon(tnm) RCY Yarn". Lam nates forned
from Hybon %ﬁ‘"@?ﬁ’ ﬁa%éh'gﬁe po mr%l al to reduce netal mgration, inprove

f 1 exural Strength,shbﬂlﬂrﬁé/@diydéfﬂdyﬂhatlfsieabediIaiportldmpmfot\he cok® shear strength
and i nprove tine-to-bl |aﬁter Mor eover, | am nates for om Hybon RCY Yarn

al so have t AavVipgt &7 Paallpeated avith otfter pertisipants iy vaiup P 18r9'¢" hol e

posi ti onigNgté At Whard e ¢di rsgmggaw.ftﬁ&hurmmag pPESAE Gl enkibl, thldie
foregoi'ng reduction and inprovenents enable one or nore participants of
PCB val ue chai bezionpafariexampl¢.\oyPB cenitvollingtentily 120allorsting of eal i ze cost
savings from b ithd AELARKCS HACALPOLAIOALRE APtk 0l ass yarn ver sus
usi ng anot her m vat 801 heor ora I'’ng conventl ona arch-oil sized fiber

gl ass yarn. rﬂaﬁlluﬁaicﬂel’er ﬁturtoc@uhnt-r Gé!bd:ﬂ@g panticipantd 2ot thermgrbement betwveenf r om cost

savings realized b PCB mané urer 0 frqm 2 g‘ IIam nat e |ncorporat| ng
the 20 new FhEbBFBdT‘ agyre 14 e CBE"PUBQI‘?"'F@’Y AleGAE HPPIURG entity 12
and 15 of the cost savings to selected value chain participants.

PCB manufacturer 10 and/or controlling entity 12 quantify or
determine the cost savings PCB manufacturer 10 will realize in response
to forming PCBs using laminate formed from the new fiber glass yarn
versus using another laminate formed from conventional fiber glass yarn.

20 The cost savings can be determined in a number of ways. For example,
and without limiting the present invention, PCB manufacturer 10 monitors
the costs associated with forming a first plurality of PCBs utilizing
laminate formed from the new fiber glass yarn. PCB manufacturer 10 also
monitors to costs associated with forming a second plurality of PCBs

25 using the other laminate formed from conventional starch-oil sized fiber
glass yarn. It should be appreciated that the costs associated with the
manufacture of PCBs using laminate formed from conventional starch-oil
sized fiber glass yarn can also be based on historical data previously
collected by the PCB manufacturer 10. Next, PCB manufacturer 10

30 determines cost savings from forming the first plurality of PCBs utilizing
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PCB manufacturer 10 enter into an agreenent whereby controll bﬁ‘@/la?"ﬁdohy 12
sells lamnate to PCB nmanufacturer 10 at market price for conventi onal

| am nate and PCB manufacturer 10 allocates at |east a portion of any
realized cost savings to controlling entity 12. Mre specifically, the 25
agreenent beowem@ssscontrolling entity 12 and PCB manuf act gcemsdod22ipr ovi des
that controlling entity 12 receives additional paynent from PCB

manuf acturer 10 only if PCB manufacturer 10 realizes cost savings from
using the lam nate incorporating the new fiber glass yarn. Hence,

cont rol | i ng tealanipateformad ifroes thpoewtfibey glass e varsys geting the om a porti on

14 21 My 3008 ¥, DAL FRREROPCIL UY Al MA@ onpYT N0S Teal  zed by

PCB manuf acturer rm |"an nat' e 1ricorporating the new fiber
- gl ass yarn icohgeritidiail fibér glasteyarhdy dorhearing thesdatagenevarad adilerer 4 to

recover the cost of  devel gping and p ucj t he new fi ber glass yarn and
to realize ﬁ%'ﬁq'"géhfﬁ%?%’g%mgbﬂ{?ﬁ FFC:?&"@ iﬁgppgprwegaqgsaspg FFe part of
the cost saydéfen §tied 86 thif® hd SBosEehasiuriRles B9 OB folakd Byass

manuf acturer 4 in order to further share this cost savings. It should be

appr eci at ed AQFamantifagbger 8@ utdizipgdamipateformted feostthe sew Hber @ass be
al | ocat od i, OplEl o ARGl AR Rerd bR ARl RAtack e Bing 10 L0 fur ther

share the cdst "savi ngs. I'ng prese I'nvent on, is can be
done, for exanpbiinglentitthe2cBOBroadrufactuesrt 1Q gyhadr2s ahd oastt savipgsrwitli stri buti ng

a portion of the cost sayings jyeceived fromthe PCB ufacturer 10 to
ot Iﬁer sel ecF@Ht’BQF‘Fie@F‘B&x{Z&%% cafiRg 55P@§%W%’&%nwh i CAghuf act ur er

10 and c@nt alihg9%o e LoMrdiBngantigl {@cate a portion 15 of the cost savings
to sel ected val ue chain particicgants. PCB manuf acturer 10 and/or

control | ing enti The postysryingsfancopllocatier can sot bredelggmingdvandys PCB
manuf act ur e'il{\égn){gnltéq I[ag%ltljxéemét'ﬂoﬁg,sﬁfk%sfs bt dPrd, t%ﬁﬁp-lél%gﬁ‘g | am nat e

formed fromthe new er glass yarn Versus using anodthe nate forned
f r om convenmamdkctiribg cogtsas usiray a co2Puidrdmpieahersted imgtbod alatbe det er m ned
I n a nunber of ways. For exanple and w t hout Iim'tiarll%the pr esent

i nvention, BYENALH GiRLEEGRSIPr npfactyring a product from a starting

15 component associated with a source and generates cost data associated
with the process, compares the generated data with stored data reflecting
a cost of manufacturing the product from a starting component that is
different from the starting component used in the monitored process, and
allocates at least a portion of a cost savings associated with the

20 monitored process based on the comparison to the source. In an alternate
embodiment of the present invention, the computer-implemented method
monitors a process for manufacturing a product from a starting
component associated with a source and generates cost data associated
with the process, realizes a cost savings associated with employing the

25 monitored process as compared with another process for manufacturing
the product from a starting component that is different from the starting
component used in the monitored process, and allocates at ieast a portion
of the cost savings to the source. In yet another embodiment of the
invention, the computer-implemented method receives data reflecting a

30 first process of manufacturing a product from a starting component
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the costs associated with formng a first plurality of PCBs gfindyZiond

| am nate forned fromthe new fiber glass yarn. PCB nmanufacturer 10 al so
nonitors to costs associated with formng a second plurality of PCBs 25
‘using the other lam nate fornmed from conventional starch-oil sized fiber

gl ass yarnwaa/383dul d be appreci ated that the costs assoepimbsposii h t he
manuf acture of PCBs using |lamnate fornmed from conventional starch-oil
sized fiber glass yarn can al so be based on historical data previously
coll ected by the PCB manufacturer 10. Next, PCB manufacturer 10 30

determi nes e¥socialed Withsa FPeses BPMPHGSthe reqeived A sipred dateBs uti i zi ng

-15 21 May @Q@t.k(@a@ﬂs!aé?éﬁé oﬁgrﬁ%é‘s)ﬂfﬁgm&t ﬁn#; ﬁ)tcﬁlc{ ?,r WE fromthe

new fi ber SS yarn versus the secon ura Ity o S using
t he ot her Iaﬂaﬂmeorhpommd thﬂblmdlifamerhmmtiw stfa'rtb‘accghmrya:sadby conpari ng

the data genera t he manuf The

o or o oed REDRE e The Prodé of e by ot dR and BhidiRech colf by,

pl ur al i t besas¥ocREESs with usiolg ke fildCBroeess fbaeéd bathd Qomtpalisari.ng I am nat e
formed from hhe new fiber glass yarn, Pursuant to the agreenent between
PCB manuf acf P%vgfiomavm'tm@dﬂt%Prff%?gt Hiyeptign.with pegpegh o, &t urer 10 shares

the cost Sa&'nBG&mWn‘t@of NI ehtid BisefRkbd ¥bdvde, Y RbtQGAHLENg at | east a
portion, e.g. 50% of the cost 10 savings to the controlling entity 12. The

cost savi ngmaantacmrirmaprqducc htéllesnodeet mamufmurm;mmmplmrtt ed by
ot her netho ug, |mt nuf acturi ng costs
géardg Sf%ﬁl éom?&r&ent 1 da l%lt%il f%% SF‘s r‘r§

or using a corrpu’ter- r&cess for
manuf acu0r|ngjrae'prsqﬂua;tonirbnmgeemwnm ng 15 corrponent associated with a
source and generates cost_data associated wth the process, conpares the

generated data witheStSAKRoaM Baefacieting e rintgd cirgyit PRATHSKANRS ng t he
product frogno%aﬁé@{otthragc&mm@eéﬁmmt inl ahy ajrfvteﬁ;reﬁ%ahhgm rﬂfﬁ starting

conponent used in the nonitoréd process, and | ocat es at ast a portion
of a cost sfamrmgs.@mmﬂhauteIirrwnmtheheremtrmvnrtt@nemqacwe@bngnae'éw on the

Coer . Son 12 S Sl BB T o TR 8 b e
manuf actl 6r i swyirgsisaaddain fhecsstinaedicbbNgavings, or the controlling entity 12
can receive payment based on anticipated or actual savings on a per
laminate basis (for example, a royalty}, or the controlling entity 12 can be
paid after the actual cost savings are realized. In addition, the cost
savings can be allocated using a combination of these payments. For
20 example and not limiting in the present invention, the controlling entity 12
can receive an initial payment from the PCB manufacturer 10 based on a
portion of the anticipated savings and a second payment based on a
portion of the actual savings.
Another embodiment of PCB value chain 2’ in accordance with the
25 present invention is shown in Fig. 3. In this embodiment, controlling
entity 12 purchases and therefore takes at least partial control of the new
fiber glass yarn from fiber glass yarn manufacturer 4. More specifically,
the controlling entity 12 takes ownership of the new fiber glass, yarn but
does not take physical possession of the new fiber glass yarn. Rather, the

30 controlling entity 12 directs fiber glass yarn manufacturer 4 to deliver the
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conponent associated with a source and generates cost data assfhaippd W th
the process, realizes a cost savings associated with enploying the 25
noni t ored process as conpared with another process for manufacturing the
product froma starting conmponent that is different fromthe starting
conponent weads3%se3 t he noni tored process, and al |l ocat es abct/eswizaa portion
of the cost savings to the source. In yet another enbodi nent of the

i nvention, the conmputer-inplenented nmethod receives data reflecting a 30
first process of manufacturing a product froma starting conponent -16 21
May 2004 WOnew/ {386 &baseyRMuSe dalg it weavers@.c iViherdfalirichveaven i eampletaspar es t he
recei ved da L1 ta, . reflectin e - 0 rocess of
manuf act uri hgoc}[é'hép%?ﬁo%hg?: r()rrﬁl%SS ﬁrgr'?tlon%bﬁ%'n{:)oonﬁgoﬁllfne{]%gﬁ Ivlhg ?‘fsf erent from
- the starti nfalzienpenants tieeshreed-upbn ubking fee fdrlferrpingdie ineof fibdreglbse st

process, and all ocates a cost savings 5 assocjated w th, usj the first
process bas¥8JA? ﬁ%’”&ﬁﬂﬁ'a??@ @ﬁ?easﬁ\l%t’mﬂﬁ@ﬂ"“% LB} AYRFRIR H# e present

i nventi ol YadrR, WRRIRERE FhiStid RRaveN® ekiARIHSpIRfsidd Bobdbssidhi sihdi scl osed
above, "a process for manufacturing a product” is the process for

manuf act ur i fRPrisy | This @ayimeptireleasss anydien"fabde svaavay 6 dospbavnmen the t he new
fiber glassgygin, and "a 10 source” is the controlling entity 12. The cost
savings in manufacturing the printed circuit boards can be allocated to

t he control | i ng Batt, cgntdlling eatiyy ¢ Aroamseetie fabninao befdulivedanghe, and

Wi thout limti the Egt:ee ent inventio?, t he control inﬁ ent | 12 can
receive a pX Ic Yy payer Soto IREInRIR), By TorRiPPessingd iRty fapifate: o805 savi ngs
based ong heysipkior™ eshmprReds ﬁﬁmﬁﬂq;&e fRbrik oQMid=0t,| ddMrdig dntit}2  can
recei ve paynent based on anticipated or actual savings on a per |amnate
basi s (for dxXamysdaminates, B ithe paregd-upen tolinorfee fomproeessing theptabin be pai d
after the a | | l. L LLORA, t savings
can be all Oggygédnﬁ%?%aﬁ%ﬁ%{(}q ||%é |F(;)a%ﬂ%‘)lf&ﬁg@s"e'peﬁg°$?fﬂeéﬁ%@s olés)tqug%&@ianpl e and
not |im tingvhile thbéarmpinase 8 mahkviansi physicahpossessiboldf ithg anihatey TRis can
receive an initial ega ment fromthe P% manuf acturer. 10 based on a portion
of the anti SPHRERYF %%Fﬁ&gygﬁﬂ AN MK AR OHEREJATIRATE: portion of the

actual 9&vings. Next, controlling entity 12 causes the laminate to be delivered from

laminator 8 to an entity that causes the manufacture of a printed circuit
board, e.g. PCB manufacturer 10, pursuant to a sale of the laminate from
controlling entity 12 to PCB manufacturer 10. In response to receiving
the laminate from laminator 8, PCB manufacturer 10 pays controlling

20 entity 12 market price for the laminate. As discussed above, the market
price paid by PCB manufacturer 10 for the laminate can be equal to the
price typically paid by the PCB manufacturer 10 for laminates
incorporating conventional starch/oil sized glass fibers and is used by
controlling entity 12 to pay the tolling fees to fabric weaver 6 and

25 laminator 8, and to pay fiber glass manufacturer 4 the market price for the
new fiber glass yarn.

As discussed above with respect to value chain 2’, prior to

receiving the laminate formed from the new fiber glass yarn from
laminator 8, PCB manufacturer 10 and controlling entity 12 enter into an

30 agreement whereby, in consideration for paying market price for the
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Anot her embodi ment of PCB val ue chain 2" in accordance w th bhg,2poar esent
I nvention is shown in Fig. 3. In this enbodinent, controlling entity 12
purchases and therefore takes at |east partial control of the new fiber
gl ass yarn fron1%'ber gl ass yarn manufacturer 4. Mre specifically, the
control Ii ng"*@M3Pt 12 takes ownership of the new fi ber gPS?@?”?&FX but
does not take physical possession of the new fiber glass yarn. Rather, the
30 controlling entity 12 directs fiber glass yarn manufacturer 4 to deliver

the -17 21 MayinA@0fcHILBdurdeRbe ﬁﬂiﬁ%&%ggéﬁl?@&%rél% bhii§ 1 Dhfasyarn to

0f

fabric weaver 6. When fabri C weaver etes processing the new fiber
gl ass yarn pertionfoftanyocost savings réaliged from ysing theyjaminatgpiormeddeorer 6 t he
agr eed- upon_t ol | f r._foRm . [ I . nto fabric
o get o tecaet el 8ot Suhe ERMISIRG SN2 BlzeG BB A © L]
t he fabric aehpesfitGromithé portonpdlythearlst padags secrivedffrathePCB abric. Thi s

paynment rel eases any lien fabric aver 6 may have on the fabric. Next,
control | ﬁng"@ﬁ’t‘?ﬂ”%?19aD§é’§5?rhfé’r¥\i§5’r glass Ma’t‘i‘gmﬂﬁ‘l‘fa\?g’r'%“ftf’dﬁ?wteﬁe fabric

weaver 6 t oAkl ProdcihPEhePhéls Fibel Bllisk Yo hadkdaddiize WR 10 | aninator 8
conpletes formng the fabric into lamnate, controlling entity 12 pays

| am nat or 8theneornpoatdllingamtity 12 erp dllecateoparppbtessesigavingsf abric into
| am nat e anpecgﬁ:teﬁ f?t;rglF’nC%sﬁ}aRﬂfatcltl?rlﬁr ¢81b fler las‘é'm%%tﬁﬁ]r% ﬁ-ToEdQF fabric,
or 8 maln 0 e

whil e the | amna al ns physi cal "possessi on am nate. This
paynent r el gasiesge ahy cbstesavirags withahe Sibonylabavweanufiadtheerdam nat e. 15 Next,
control ]

lLLing enti 2 cauyses the | ate tQ be_delivered from,  |am nator 8
Lo an el Tyt heh MRS EEBRAE AL AR B SR, ol er Pt oar d. o g.
PCB manuf acipy F;%séf% inPeH AR IshbQrRindad €4 0fin tM8 ehfibdiake, CoRfblliegnt rol 1 ng
entity 12 to PCB manufacturer 10. In response to receiving the |amnate

from | ani naeolityg! 2, remmageritadtfihesolass veay sranofateler dngnts érteithg 12 mar ket

price for the: ' . di Li Ld by PCB
anut act ur et faspaReed il S64 BtV BLB S (pht £ 5h noleGR BB D, 1Y U5
by the PCB ghassiyaci maaafatOirtod. |Moneoaér Siber nlaes yarratiangfactureedt | onal

Sarchl bl Rked gt %2 salcnns AR, aSRUIL SAGRR ke 2 1O P

fabric and laminate, until the laminate is sold to PCB manufacturer 10,
while physical possession of the yarn, fabric and {aminate passes from the
yarn manufacturer 4 to fabric weaver 8 to laminator 8, respectively. Fiber
glass yarn manufacturer 4 pays the tolling fees to fabric weaver 6 and

20 laminator 8 at the direction of controlling entity 12, thereby, releasing all
liens by fabric weaver 6 and laminator 8 for forming the new fiber glass
yarn into fabric and the fabric into laminate. '

A communication fine 14 from controlling entity 12 to fiber glass

yarn manufacturer 4 represents the right of controlling entity 12 to direct

25 fiber glass yarn manufacturer 4 to deliver the new fiber glass yarn to
fabric weaver 6. A communication line 16 represents the right of
controlling entity 12 to direct fabric weaver 6 to deliver fabric to laminator
8. Lastly, a communication line 18 represents the right of controlling
entity 12 to direct laminator 8 to deliver laminate to PCB manufacturer

30 10. Communication line 14 also represents the right of controlling entity
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25 lam nator 8, and to pay fiber glass manufacturer 4 the mabkejsMdoge for
the new fiber glass yarn. As discussed above with respect to va ue chal n
2', prior to receiving the lamnate forned fromthe new fiber glass yarn
from lam nator 8, PCB manufacturer 10 and controlling entity 12 enter into
an 30 agr e®nee0t3oséder eby, in consideration for paying market/osooisea: f or the
-18 21 May 2004 WD 01/ 39563 PCT/ US00/ 32211 | am nate, PCB manufacturer 10
allocates to controlling entity 12 at |east a portion of any cost savings
realized fr m us am nate formed fr t he new fi Iass yarn.
Cont 1 ot i ng | 2P G SBPdp T VNP BF ST S g AW A RIS GBSt rom 3 he
portion of tm,cc\gggvéizybﬁ}g&n{,ﬁ%kged from PCB 5 manuf acturer 10. In order
for fiber glass yarn manufacturer 4 to recover the cost of producing the

new fi ber gl ass EAPCNHE tpdeqa@arhg;!%mma@ﬁ fermedhispradihe newhfiben glpsyy entity 12
can all ocat Bol]‘na}]mc ‘@?&?%{‘%@ﬁg'ﬁ‘éﬁﬂhﬁ5%%93 ggguf acturer 10 to

fi ber glass mahu acturer cost -savi ngs with the
fiber gl &ss mmncéaiorteummwmt plc#\hart therlaeinateli ifecuntelling é@dy i@ ue chain 2"

in accordance with the present inve t|o sho n F .n this
obods mont  egeE dhp FRkETR RRymEntJtora PR ol in 0P pprkalif

Manuf act ur egnds D6 WarHS tKis pBPmehPtd fiB& QEsSRERDItvef B, fabric weaver 6
and | am nat or g on behal f of fi ber gl ass yarn manufacturer 4. Moreover,

fiber gl assThereaftenrREBmanstacturer 40raliosates tovaeniroHing esttity A mew fi ber gl ass
arn, as we r e lam nate
iys sold to h%:'é érﬁ@ ct%l% (Qaar\ﬁﬁ%é E%\A#qaﬂ 'Je @%aqoa{é})@s ss(lz%%hg#z'ﬁsﬂ yarn,

fabric aod Iammmtferrpadjmn thie)ne\b.fkfd:ermfas yaam wesos wsing dtheolahdbatec weaver 6

to | am nat t Fi b f act 4 th
Lol 1 ing. T ectorisd R tonyERdial stafftrod iAea ke ettt 1 fdetrs ebifon of

control | i ngu@néddtisalihgs vaen eRY corltPdiReP bRy 2. Jon@Rfling)entiprizc weaver 6 and
| ami nator 8 for formng the new fiber ?I ass yarn into fabric and the

fabric i nt orealinesheperating spienuniapdtnrefit fromethespdriienot Him eestisaniposntity 12 to

ti ber gl ass ookl AR hihBfachyoPRECRERI Tl g o Bhar@g'h T o1 [N entity

12 to direc ass varn nmanuf ur er Iver the new fi ber
gl ass ydaln bportion of the cost savings received from PCB manufacturer 10 with fiber

glass manufacturer 4 by allocating a portion of the cost savings to the
fiber glass manufacturer 4.
As discussed above, PCB value chain controller 12 is preferably an
entity such as, without limitation, a division, subsidiary or agent of fiber
20 glass yarn manufacturer 4, However, controlling entity 12 can also be an
entity separate from fiber giass yarn manufacturer 4, or fiber glass
manufacturer 4 can incorporate the functions of controlling entity 12
within its operations. Where the functions of controlling entity 12 are
incorporated within fiber glass yarn manufacturer 4, the communication
25 lines 14, 16 and 18 in Fig. 4 can be eliminated and fiber glass yarn
manufacturer 4 receives directly the market price paid by PCB
manufacturer 10 for laminate and the portion of the cost savings realized
by PCB manufacturer 10.
Based on the foregoing, it can be seen that the present invention

30 enables new fiber glass yarns to be produced and introduced into PCB
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fabric weaver 6. A communication line 16 represents the righbqQlay 2004
controlling entity 12 to direct fabric weaver 6 to deliver fabrlgto

| am nator 8. Lastly, a conmunication line 18 represents the right of
controlling entity 12 to direct lamnator 8 to deliver lamnate to PCB
manuf act ur ewo8039863. Conmruni cation |line 14 al so represent ctheooazglit of
controlling entity -19 21 May 2004 WO 01/ 39563 PCTI U500132211 12 to direct
fi ber glass yarn manufacturer 4 to pay the tolling fees to fabric weaver 6
and lam nator 8. In response to receiving |lamnate formed fromthe new
fiber gl ass vaug ehaimeCR, Fihandet lepesurrentyageet pricesomhilegnablina fiber2 or fi ber
glass 5 man t r | 30 ' trolling entity
12 recei veg!%ewﬁgrrﬂale}}uq%#tbﬁeter %%y%lr’l%e %P%R]S!#é%mﬁg%ggg%%}%ﬁﬂlo controlling
entity 12 f drenafitssfor predysingratd intedicingrthginess fibemgléscyamer 4.  Thereafter,

PCB manufacturer 10 al]ocates fo ntrolli entity 12 ortion of the
cost savings reall ‘%QHH Pe F‘Bgrﬁfiﬁ?éfﬁ]?tfagt&’ﬁ’r’ t't?cé%’“J{‘?ﬁ“?f%Fﬂg‘?ﬁ | ami nat e
formed fromibbec RREvE! §SENENASE 8 \MH PO hfdhaifatined 10t firdistaddeat e  f or med
from conventional starch-oil sized fiber glass yarn in order to share the

cost savi ngbpve lare presentedras apatpte apprdistnet eghties.dWa agmem Pfy 12

realizes op -\ | i t savings
recei ved f r?rh ng%urﬁggg S?%ﬁ"%)?é %ﬁ%‘?&ﬂ%&%ﬁf {atsgﬁiéé’fasr %%ergﬂg 15
portion of tsdeethabthie santrailjy emmtgi Ndedd onlyRGBserdnlifesg tofiitee fiber gliash f i ber

gl ass manuf acturer rtion QIVL%% cost ,savings to the

4 by al.l ti
fiber glass '?r&rﬂf?%%t?[ﬂ“%'?gz{?rm OL’iﬁQ‘gEﬁgEEg‘ar%&OE, PATRIECH n control | er

12 i's praf endiphoutdimitifdthd Presefbindentian,tthe Wontroingdnitien 1 28cai ddati on,
subsidiary or agent of fiber 20 glass yarn manufacturer 4. However,

control | i ng vith peentipy that invedically iiearatrd o thecpdent Wat Hosartidhetsgl ass yarn
manuf act ur er Iber . PG : Wl 0 t functions
of controll i°r¥gn ‘en%'[ai\’{ 9 %m\%ﬁ?gﬁﬁ?t S optgﬁgﬁ%%uﬁ'sn%a%ééérﬁa{ 'elrnféul%gt%?ﬁns of

cont rol | i ng iesthntg; cbptraliiag emicy 1 Rowatiddonkly hhventd delarer @r &asse/ & he

manuf acturer, 4 nmm'ication 25 i 4 can be

ol i i nat od_ Airerdp G 201 Y hansra BBt drssV R 9BEIotof &1 y o
mar ket prg ceeRfiBedyas¥TParn and associated products through the value chain

would be handled internally by the single entity. In a manner similar to

that discussed earlier, the controlling entity 12 and single entity would

enter into an agreement whereby the single entity would allocate at least

a portion of the cost savings realized by the single entity which are

20 attributabie to the use of the new fiber glass to the controlling entity 12
so that the controlling entity 12 could share in the cost savings. If the
single entity included only laminating and PCB manufacturing capabilities,
the controlling entity 12 need only cause delivery of the fiber glass yarn in
the form of a fabric to the single entity.

25 The invention as discussed above focuses on the cost savings by
the PCB manufacturer 10. However, it should be appreciated that
controlling entity 12 can also share in the cost savings of the other
entities in the value chain. For example and without limiting the present

invention, the fabric weaver 6 may realize a cost savings in weaving fabric

30 incorporating the new fiber glass yarn because there is no need to apply a
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manufacturer 10 for lam nate and the portion of the cost savipg ki zed
by PCB manufacturer 10. Based on the foregoing, it can be seen that the
present invention 30 enables new fiber glass yarns to be produced and

i ntroduced _into PCB -20 21 May 2004 WO 01/ 39563 PCT/ USQQ 32211 val ue chai ns
2", 2" and YRR 3cyrrent narket prices while enabling fPEEPSI0§IALS yarn
manuf acturer 4 to realize a payback and other economic benefits for
produci ng and introducing the new fiber glass yarn. It should be

appreci ated t hat althouah the (n. uf act.urer 4 ' er 6,

| am nat or BS%ﬁ%ngége#ﬁ#ﬁ? é’%?rﬁr%la& fﬂgg{slo %g%’ﬁé'se%f 'sgﬁ’gbéégbtgpaﬁgént ed as
separ at e andvodientfabrid asdsibsegaent spplioatiom vk aoésin thapatiblet sitings may be
controlled by and/qr be part of a si nﬂle Iar&er entiiE so that, the

control | i ngTéaredy The fabde waaver B anddha&eptalipa sptibhd29apame igly 1 h a

pr edet er m ngd GRemdr® vien SileHtes hFodfdn 8NtHel dost BALINGX adaliz6d bynde 10 Wi t hout
limting the present invention, the controlling entity 12 can deal wth an

entity tRat fabgicweaves £ whidhnis aytributable o vpieg dhe spw tipptglass YBAtPol s its

own weavi ng “Jt l.pask | CB manuf acturing operations. In such an
I nst ance, cghn gg}tFﬁlAgd]g?\tﬁpglyflz woul d only have to deliver or cause to be

del i vered to theTisé pgsenkinentjort Aediselvséd bbovayisatiscusaed in Theansfer of the 15
new fiber gl ass af n and Essoci_at (,?g .Er tsI througsnwté.he .val ue chain would
be handl ed FPREXhAT PFoBYoliRg sty RARYY VaIHR CRARSIRENOIP HF 5PSt 0 t hat

di scussed egglihg$ of hPCECARLIRICHIrRE 10y didbcdBndBElledbNd lpBrigdH bf thewoul d  enter
I nto an agreenent whereby the single entity would allocate at |east a

portionl18f teet sayingsdavithagontrelingasgith 2t Hdoweyayl & sbapld §e whi ch are 20
ttributabl ' | : : I tity 12
o T hat " Che Seb@clat HA8 8L nldifiod Y'aliddiing Hedd Sadifipd RGfAIbE Y || 19 €T 1Y

so that the I'ng en hare in e cost Savings. If the
si ngl e ent i pyrticipanuéted valdeycHainmvitht othgr selecte@Bantiripdras inithengaloepabi | i ti es,

the controlljng entity 12 npeed o cause del ivery of t fi ber glass yarn
in the for ﬁt’@g 3“4 e E’aftlf“faﬁ@ é”oﬁ@?“ég EAtY a;‘f!r’gfé%‘frﬁgt?#g\éﬁt i on as

di scussed apgy@stroamstitP Wit 8n CRSirediA\énfigp adMiscldzed RekeinwHéact urer 10.
However, it should be appreciated that controlling entity 12 can al so

shar e i A5t hBmitedito he pagulE value ehairgiscussed above. More particularly, as
ilustrated in Figure 5, a controlling entity 100 controls a new material that

when used by manufacturing entity 102 at the end of value chain 104 to
manufacture a final product will result in cost savings by manufacturing
entity 102.. In order for the material to be used by manufacturing entity

20 102, it may be required to go through a series of processing steps
whereby the material is initially made by a first entity 106, passes through
the value chain 104 and is converted by a second entity 108 and if
required a third entity 110 into different forms. Although not required,
each time the material is converted to a different form, it has a

25 commercial value at least equal to and preferably greater than its previous
form. The progress of the material through the value chain 104 is
controlled by controlling entity 100 and can be effected in a manner
similar to that discussed earlier with respect to Figures 2-4. Although not
limiting in the present invention, the control by controlting entity 100 as

30 illustrated in Figure 5 is similar to that disclosed eariier in connection with
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entities in the value chain. For exanple and without linmting Mé?ﬂ% gsent
invention, the fabric weaver 6 may realize a cost savings in vveaV| ng fabric
30 incorporating the new fiber glass yarn because there is no need to apply
a -21 21 May 2004 WO 01/ 39563 PCTI USOQ' 32211 sl ashing size to the warp yarn
prior to m@éﬂlﬁﬁs‘“ nor is heat cleaning of the woven fabP¢EUHRE2Ubsequent
application of a resin conpatible sizing required. The fabric weaver 6 and
the controlling entity 12 can enter into an agreenent which allocates a

port!on of ‘téaq‘?"ogﬁéit‘r‘?;a s re ﬁhre ﬁmgte[-gl%'d%h\‘/@@ﬂ% 6 which is

attri but abl ass arn the controlling entity
12. The pre@;aﬁﬁfabﬂw@terﬁnyasazdinsa:li@ﬁe@ fahmmdnes:adlagmd betweére cont ext

of a controlli entity 12 in a PCB val ue chain in the cost
savi ngs of %PFP&'%WM{&QQ apd Mpngfacipring gelityg! %f"‘fa}?é‘gg/ a portion of the 10
cost savin : ﬁQfaEPﬁ r@oéﬂtft9|1|dfﬂa\fsn5 bieteledmiBN& forithe shbli4l dpa

appreci ate e “net hod | ocating cost savings realized by a
parti ci péntfurtineaagweaeowacatewttléﬁ&tt&mmgeIoé@ﬂéwoﬁhﬁwlmﬁ)%ﬁﬁi'%eq BY t he val ue

chain, and nore rtlcul r | | ogati st..s cted by a
downst r eam 'GAPY W"tgne ﬁy g?eggﬁ{% f?g{'ﬁ/%a&ssed?f\s{g{é%ga%ﬁhg@el nis not 15
limted to ¢ditrawdig emuwarowalmmlshaannedlmussmg enhioy 4 OOMzneshage t i cuI arly,
as illustrated in Figure 5, a controlli n ent i 100 controls

mat eri al t hie C%éﬁ“ﬂﬁ%é%‘?”%%@t'ﬁp BW'M%‘Q’”&V‘*?’HG}’%HB of vaI ue
chain 104 tg. Hephpcture a final product will result in cost savings by
manufacturlng entity 102. In order for the material to be used by

manuf aciQri ng erAs digcagsetOriigrt scmeyalmf nheqmerleadiﬁtf- g@cewmgﬁ:pa oferies of

processi ng ste ere th ri | fd.Lst entity
106, passesa}eﬁgaﬁé'wc?rhgg\?gpﬁgﬁai% nasi'eﬁlg Q{\I ég!:nddync\?er e lﬁéf}gg hgécond
entity 108 aog'.in thityper cfdvaiud bhdid, @cliﬁﬂdl%gléz&lth/nt(m dioufcedgivier flor ns.

Al though not required, each time t o a different

e mater ert
form it ha®akerizhor saves thesnatesial te E‘c‘ delivpr é é‘hﬁg‘f't\’t ‘86'% Br"e%‘érr"abl y greater
than its pr\‘?%b%erfrjrﬂ{ fRe Jé&sgéﬁ%ﬁﬁlapéoﬂ@?slaﬂ%?Eh@hllé&ﬁ@ﬁgﬂbrﬁm val ue

chain 104 is controlled by control entltgeloo and can be effected in a
manner 16i nof any costidaaingsi resliredday ermthmeqz vin the mespéagturerfiing fined 2- 4.

Al though nO|:.[)roduct to the controliing entity 100 so that the controlling entity 100 can

share in the cost savings.
it should also be appreciated that controliing entity 100 can deliver
new material which will result in cost savings directly to a processing
20 entity, e.g. a customer {not shown}, who uses the material in its process
to manufacture a final product without any prior conversion or
modification of the material. More specifically, controlling entity 100 afid
the processing entity enter into an agreement whereby the processing
entity purchases the material at a predetermined cost, e.g. the cost of
25 conventional material, and any cost savings realized by the processing
entity attributable to its use of the material will be shared with the
controliing entity 100 by allocating at least a portion of the cost savings
to the controlling entity 100. For example, and without limiting the
present invention, the controlling entity 100 can be a fiber glass

30 manufacturer that selis a new type of chopped fiber glass strand to an
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limting in the present invention, the control by controllingq@pyidgs4100 as
30 illustrated in Figure 5 is simlar to that disclosed earlier in
connection with -22 21 May 2004 WO 01/ 39563 PCT/ US00/ 32211 val ue chain 2"
and Figure 3. The converted material is delivered to nmanufacturing entity
102 in a d¥GPEF®or m under an agreement between controf FFHEPYE#H ty 100
and manufacturing entity 102 whereby manufacturing entity 102 pays a
predeterm ned price for the material and 5 further agrees to allocate at

| east a porgitaepf TRhewP HbesgiusdgGanichbs paspebljes thabufakes ivlesg entity 102
resulting fromits use of the material .to controlling entity 100. In this
manner, corAlrasive ffyasempoynding angrexdrigion QE%ét'%él?arb%RnVﬁag°%%/'t ri butabl e
withits pr(gg;'@ i r t; i thelO As di scussed
earlier, seve %dmﬁeflﬁgaslg%#érﬁ%eg%;% ;%Htégﬁ%rgilﬁgesgﬁ%g %!‘thet he material can
be cont r ol | GEnbgurading vegsel, anixingyblades antl estredingpadipment, 3 well @502' . In this

f I hai | i ' 0, I ' i al
Chuge tnb e e entaRaih yE e Corhbtutied MitEs® R blgdd for D PG 9 1

per f or m t heAnR@et & Poytidrabeiteadost @BVIAYS ir@dlized bgrite @ktradat &eallpcatedon 15 of
any cost savings realized by entity 102" in the manufacture of the final
product to WedESWPPS‘# F‘F’ﬁ@f‘éHP‘i"tﬁ'&- 100 so that the controlling entity 100
can share in thgLagbntiihadbeen desthBEY Qi AelRAc@RP RS bRf@ifed hat
controlling entity 100 can deliver new naterial which will result in cost
savi ngs di reobodinents, Pbuioas shedjficatianst andyaltesationsawdlseiwde thest shown),
who uses.th terial..i.n,ts _process.. - Lhal product

W Chout 8nySTgRlRr: 3K g i BipBR 3G b SnBUeRibifo fog bReaReyy '

speci fi cal | Fataitaxhtieripting. ot ekymplR) cantbindtiveispf ahessibodireeitsty enter into
an agreenent whereby the processing entjty ur_chasesﬂg]‘(j,{.!ar material at a

pr edet er ni nEWVEBEL Figs. g4 ?mb%agtlze&t%ﬁt@éw\f/%wﬁemrﬁ th& YalIoUSand any cost
savi ngs re_a;ll,araeﬁame ihBe HCECESS4 BHaineNt id rréHdet thut ! iRvbftidd Be use of the
material will be shared with the controlling entity 100 b%/ al l ocating at

| east a porc¢drstrustl astioclodiog allsrichgnedifigations awhelteratipngingatartag 100. For

exanpl % Eant%e\\lrméorr]r(u)eu;[:vitlhlmn}l}é Qc%p%%% the appended claims or the equivalents

thereof.
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present invention, the controlling entity 100 can be a fiber 29hf59089

manuf acturer that sells a new type of chopped fiber glass strand to an -23
21 May 2004 WO 01/ 39563 PCT/ U500/ 32211 extruder. The new fiber glass strand
has properties that nakes it |less abrasive in a conpoundi ng and extrusion
operation MHA%WAventional chopped fiber glass strand. PEEUSOOSRMUI t, there
is less wear on the conpounding vessel, m xing bl ades and extruding

equi pnent, as well as 5 less netal contam nation in the conpounded nateri al
and extrudm At | east a portion of the cost savings realized by the
extruder ar ted to the chopped strand supplier. The invention has
been described with reference to the preferred enbodinents. Qovi ous

modi fications and alterations will occur to those 10 of ordinary skill in
the art upon reddi ngAdnethod i ralioaalinthecstiravings de @i mipter cHrvie§oaukcri pti on.
For exanpl I; i - Of diments shown in Figs. 2-4 can be
utilized tﬁ’aé‘ge?%@%@g’ﬁ?? r%%'gge of the various participants in the PCB
value chain. It is itd#endedingatcontrellingeetity;on be construed as including
all such nodificati OGS. and alterati.ons .insofar. as ﬁ'g tecgeé/ cone within the
scope of the appendet! cl £HEME® PRUNSFUNCAPRIFILT & WY PSS YA "WRy 2004 WO
01/ 39563 PCT/ USBQ/dRddrdd & ableNtivy tAat cauldBs hfubictalel sfcabtingdcost savings in
a printed circuit board value chain conprising the steps of: 5 (a) having
a control |ing eftreyiyboang)(PEBYsi ng a | aminate incorporating a fiber glass
yarn to be delivereg,to £ cture of a printed
circuit board (PCB);Q?C) %gagpnghﬁnemn%%u aéfﬁ?g&g%mg%s; and 10 (d)

al l ocat1Gg at | east #l)pordlocating atlesst 8 avitivgsofr amitiszeidgs realized

from the manufacture of the PCBs to the controlling entity.

2. The method as set forth in claim 1 wherein the causing
step (b} is controlled by the controlling entity.
15
3. The method as set forth in claim 1 further including the step
of determining cost savings realized from the manufacturer of PCBs
utilizing the laminate in step (b) versus utilizing laminate different from the
laminate of step (b).
20
4. The method as set forth in claim 1 further including the step

" of allocating at least a portion of the cost savings to an entity in the

printed circuit board value chain other than the controlling entity.

25 5. A method of allocating cost savings in a printed circuit board
value chain comprising the steps of:
{a) having a controlling entity;
(b}  causing a laminate incorporating a fiber glass yarn to
be delivered to an entity that causes manufacture of a printed
30 circuit board (PCB);
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fromthe manufacture of the PCBs to the controlling entity. %INH] t hod
as set forth in claiml1l wherein the causing step (b) is controll'ed by the
controlling entity. 15 3. The nethod as set forth in claim1 further

i ncluding the ste of determ ning cost savings realized fromthe
rranufacturéVOBH‘mﬁ%Bs utilizing the lamnate in step (b) PeEusus2zi | i zi ng
| am nate different fromthe I|lamnate of step (b). 20 4. The nethod as set
forth in claiml further including the step of allocating at |east a

portion of the cost saw ng ent | | I-nt ol L.} board val ue
chain other than the éﬁc/))ntrg?%?nr%{héanﬁ%{]é%cg@e??% r?éﬁr?g%ao':"ér;ﬂ%cati ng cost
savi ngs in a pri nmesdtcinrxoodt davargd; avdl ue chain conprising the steps of:

(a) having a controlling entity. (b) causing a m nat.e i ncorpgrating a
fiber glass yarn to t@ de?'ﬁ?i’é‘}l'ﬂa(at[ aﬁﬁa&ﬂrﬁ?rﬁ/ok ﬁ?ﬁ c%%ﬁ?@?gﬁdﬁ%fzﬁgture of a
printed 30 circuifrorAiQhé indritfEdture SEthAPEOEd 8P EfeScdntllingentd)04

PCT/ USOQ 32211 (c) causing the manufacture of PCBs in a nmanner that

results i R a cost savings; and (d) allocating at |east a portion of the

cost savings T ealg zed a ifd BeaTRAHHGELY Savtlad o BB dhLGARANT 10l | i ng

entity. 6. A nethod o l'ocati ng cost savings In a printed circulrt board
val ue chai n vaupchsinmgntptsing thessteps of:a) having a control ling entity; (b)
causing a fiber gl ass( )arn in a pre eﬁlerm fgd_ formto 10 be delivered to a
printed circuit board %/PCBB‘anﬁﬂﬂf‘if " E\g;e"?' ¥' the PCB nanufacturer causing

the fiber glass yarn fi§) bgaidiedhADerREs yairdinda badtletittriied form to
10 be delivered to a printed circuit board (PCB) manufacturer;
{c} the PCB manufacturer causing the fiber glass yarn to
be incorporated into a laminate;
{d) the PCB manufacturer causing manufacture of PCBs;
and
15 (e) allocating at least a portion of cost savings realized

from the manufacture of PCBs to the controlling entity.

7. The method as set forth in claim & further including the step
of determining cost savings realized from the manufacture of PCBs
20 utilizing the laminate of step (c) versus utilizing laminate incorporating

fiber glass yarn different from the fiber glass yarn of step {b).

8. A method of allocating cost savings in a printed circuit board
value chain comprising the steps of:
25 {a} having a controlling entity;
{b) causing a fiber glass yarn in a predetermined form to
be delivered to a printed circuit board {PCB} manufacturer;
(c}  the PCB manufacturer causing the fiber glass yarn to

be incorporated into a laminate;
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(d) the PCB manufacturer causing manufacture of PCBs; and 15zqmaga§0|0gcati ng
at least a portion of cost savings realized fromthe manufacturé of PCBs
to the controlling entity. 7. The nethod as set forth in claim®6 further
including the step of determ ning cost savings realized fromthe

manuf act ur WOMABEERs 20 utilizing the laminate of step (cPCwWusee@RiIutili zing
| am nate incorporating fiber glass yarn different fromthe fiber glass
yarn of step (b). 8. A nethod of allocating cost savings in a printed

Conoutt poarg | val ve ghal B OEBTh AL ALERS Rliudiylhe BENLAD. 2
controlling entity; (I causing a ti1ber glass yarn in a predetermned form
to be delivered manaepthanreditsiin @uidst badngs;(&@B) nmanufacturer; (c) the PCB

manuf act urer causing,the fjiber, glass yarn to e incorporated . into a
'ami nate; -26 21 Moy (9004kR5%0d Solnnst pEPIiRLE SoiPVIer PReRE
nmanuf act urer caypbGhEMUHIASIUFEoPECBERS thecomtrdiiiy Bhtityhat results in a
cost savings; and (e) allocating at |east a portion of cost savings

realized® fromthe manufacture of PCBs to the controlling entity. 5 9. A
met hod of allocafing | I; ' I I cul ue chain
conprising the steps Aoﬁ‘:%t“l‘g’a%‘%?ﬂ%ébﬁ%%°g‘r%:%’tr‘]'ﬁi‘ofﬁﬁ%“‘tsﬁ??’?[y‘? b()éfd causi ng

fi ber gl assvalas ehéia deenprising thetstepslpf:(c) causing the fiber glass yarn to be
woven into fabric; & ) causing the fabric to be incorporated intg a

| aminate; (e) causi hg t hBAYRGARAIEAHNGROUNE) j vered to an entity that

causes the manufact uig of cAldidY AlerCyIRsd | dmPBALRahiiaBiured;
10 {c) causing the fiber glass yarn to be woven into fabric;
{d} causing the fabric to be incorporated into a laminate;
{e) causing the laminate to be delivered to an entity that
causes the manufacture of printed circuit boards (PCB);
{f) causing manufacture of PCBs; and
15 {g) aliocating at least a portion of cost savings realized

from the manufacture of PCBs to the controlling entity.

10. The method as set forth in claim 9 wherein at least one of
steps {b), (c¢), (d) and {e} are controlled by the controlling entity.
20
11. The method as set forth in claim 9 wherein steps {b), (c), {d}

and {e) are controlied by the controlling entity.

12. The method as set forth in claim 9 wherein at least one of
25 steps (b), (c), (d) and (e) are controlled by the PCB manufacturer.

13.  The method as set forth in claim 8 wherein the controliing entity

is different from the entity causing manufacture of PCBs.
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(f) causing nmanufacture of PCBs; and 15 (g) allocating at |eashR H@ution
of cost savings realized fromthe manufacture of PCBs to the controlling
entity. 10. The nethod as set forth in claim9 wherein at | east one of
steps (b), ﬁg%b d) and (e) are controlled by the controlling entity. 20
11. The neY 3set forth in claim9 wherein steps (b)ECHUSPUBEH) ~and (e)
are controlled by the controlling entity. 12. The nethod as set forth in
claim9 wherein at |east one of 25 steps (b), (c), (d) and (e) are

control | ed by tHg PChhdmptHuCAs 4et forthlid.clahiD filthBOFiciaging @he s@ptdl in claim 9
wherein the controlling entity is different fromthe entity causing

manuf act ur aletgnmingeg costzavings Keglized framioe margémbge pEPCHsogilizmpthe14. The

hod - f h_, | ai Mt her Wincludi . i ni
Cost sawi ndenest Ioab (AL P vhitite By PE HioRedenfrbbrgntt vodl' o Diinale

in step (d)différesti$roti tHe fibetglasanyaratod stey (B3d from fi ber glass yarn
different fromthe fiber glass yarn of step (b). 5 10 15. A nethod of
al | ocat iﬁlg cost savings in a printed circuit board _ val ue ¢chain conprising

the steps of: (dP-hafimethedaddlipeatngepsdfevings i B)PritRSiFgHs PO-A gl ass yarn
to be rranuggﬁ}eué% cgﬁhrigﬁgqhgg@ﬂg #iber glass yarn to be woven into
g the

fabric; ) causin bric to be incorporated into a lamnate; (e)
causi ng the | am nat efad 0o Bevig a cendling eatityentity that causes the

manuf acture of print circuit f oar?ls (PCB)[' gfr% ncqu&i Ige%_mamuf acture of
PCBs in a manner that”resi'te9rys #5565 %gvi ags; an (g) allocating at
| east ajgortion of cr§t Savksnghedder g@s varme béevavenuhtctabrie; of PCBs to

the controlling entity. 16. A nethod_of allocati ng cost savings in a
printed circuit boar causing the fabric to be incorporate

into a laminate;
{e} causing the laminate to be delivered to an entity that
causes the manufacture of printed circuit boards {PCB);
(f) causing manufacture of PCBs in a manner that results
15 in a cost savings; and
(g}  allocating at least a portion of cost savings realized

from the manufacture of PCBs to the controlling entity.

16. A method of allocating cost savings in a printed circuit board
20 value chain that includes a yarn manufacturer which manufactures fiber
glass yarn, a weaver which forms the fiber glass yarn into a fabric, a
laminator which forms the fabric into iaminate and a printed circuit board
{PCB) manufacturer which forms the laminate into a printed circuit board,
which the PCB manufacturer sells to an OEM customer, the method
25 comprising the steps of:
(a) having a controlling entity;
(b}  transferring to the controlling entity at least partial
control of fiber glass yarn manufactured by a yarn manufacturer;
{c) causing the fiber glass yarn to be delivered to a

30 weaver for weaving into fabric;
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20 val ue chain that includes a yarn manufacturer which manuf agiesoli ber
gl ass yarn, a weaver which forns the fiber glass yarn into a fabric, a
| am nat or which fornms the fabric into lamnate and a printed circuit board

(PCB) mnu&@h%% which fornms the lamnate into a print «;Erg;{:li rcuit board,
A¥G225

whi ch the manuf acturer sells to an CEM custoner, the
conprising the steps of: (a) having a controlling entity; (b) transferring
to the controlling entity at |least partial control of fiber glass yarn

manuf actured by a yaidl natrahstetrifigeto the(cnt@iingl gigity e Idasbpsri@l ass yarn to
be delivered to a 30 \M{? er for weaving into fabric; -28 21 May 2004 WO
01/ 39563 PCT/ USKRPEreb ¢t fabricfpried byrthe WeaYef:o t he control ling entity at

| east partial contrwg of c4AMd thel RbABYo BY deliferbBAYS fardjSdtoF A4S N the
fabric to be delivered to a lamnator for Ilamnating; (f) transferring to

t he controlling leminatingat | east partial control of |aminate formed by the
| am nat og; (g) selli t 1 nat I . a mar ket
price fo? ot her | am n@t e%gu&%ﬁﬂﬁt&%ﬁ%h%%g%%ﬁn%ﬁ%?%S\‘ea%é %’&'a h) causi ng
the | am nate to domtrdebf laeninatetformbe bPGRe 1dmimatarf act urer; (i) determ ning
cost savings realizeg by the P manuf acturer in response to form ng PCBs
utilizing the |ani na?@ @Q‘m&%%m*%tﬁd%&hﬁﬁ%wfﬁ hate 'T‘B'frkﬁéd fromthe
other fiber gl asficelfaf BiheMhihatd formdl RGARE MerlfRStyaanportion of the
cost savings to the controlli n% entity. 17. The met hoc1y as set forth in

1

clai m 16 wherein stefd (cgausing the laginaipdo be)dediveredrtpithatPe® by t he
control hpng entifyy,dQurer;

{1 determining cost savings realized by the PCB
manufacturer in response to forming PCBs utilizing the laminate
versus utilizing the other laminate formed from the other fiber glass
yarn; and

15 (i) allocating at least a portion of the cost savings to the

controlling entity.

17. The mefhod as set forth in claim 16 wherein steps (c), (e},
(g) and (h) are initiated by the controliing entity.
20
18. The method as set forth in claim 16 wherein transferring at

least partial control in steps (b}, (d) and (f) includes transferring ownership

and/or releasing a lien,

25 19. The method as set forth in claim 18 wherein:
' the controlling entity purchases the fiber glass yarn from the

yarn manufacturer;

the controlling entity retains ownership of the fiber glass yarn

formed into fabric and formed into laminate; and
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18. The nethod as set forth in claim16 wherein transferringasgiaylRagt
partial control in steps (b), (d) and (f) includes transferring ownership
and/or releasing a lien. 25 19. The nethod as set forth in claim18
wherein: the controlling entity purchases the fiber glass yarn fromthe
yarn manuf S¥@8F¥3 the controlling entity retains owner siPCa/usfozele fi ber
glass yarn fornmed into fabric and forned into | am nate; and -29 21 My
2004 WO 01/ 39563 PCTI US00/ 32211 ownership of the fiber glass yarn transfers

fromthe controlling d nrﬁlekg%gﬁ%?ﬁé€§b§>§%§%¥%jﬂ?§£#§f§& #\@r%r}h he PCB

manuf act urer purchases ntrol'ling entity. 5 20. The

met hod as set f orddntigllirg] éntity &0 thd @CB mandifactuieenivhehltheCentity causes the
weaver to be paid for, form ng t he fiber_tngl agrs rn int?,fabric; and the
control ling enti tfreRufgetees prchasasthe damingts, OBé'F FHroling SRtHY- t he fabric
~into lamnate. 10 21. The nethod as set forth in claim20 wherein the
controlling entity pays or causes the fiber glass yarn manufacturer to pay
t he weave® and/ 0?0t hdheanewhedas setforth in Tlamnkd wh@rein: set forth in claim

16 wherein step (i) i : : , Ng: irst plurality
of PCBs utilizing theqﬁ%%ﬁﬁ?'@?’&%Pﬁﬁne%ﬁgéfgég%%geﬁ%%l%ugi“;f%f PCBs
utilizing the ot hermirgasherfitiee ,glabstyarmimo gy sindsavi ngs from form ng t he

first plurality of PCBs utilj.zing the |am pate versus form t he second
plurality of PCBs utit ?fPﬂHdh'H% egf‘WeFa‘fS&ﬁitﬁ%liaé?'"Q'Fﬂi ahs %'%89& he

determ ned cost sRyihiHgSiHeFablit fifo Midinatdsequent
10 '
21. The method as set forth in claim 20 wherein the controliing
entity pays or causes the fiber glass yarn manufacturer to pay the weaver

and/or the laminator.

15 22. The method as set forth in claim 16 wherein step {i) includes
the steps of:
forming a first plurality of PCBs utilizing the laminate;
forming a second pluraiity of PCBs utilizing the other
laminate;
20 determining cost savings from forming the first plurality of
PCBs utilizing the laminate versus forming the second plurality of
PCBs utilizing the other laminate; and
applying the determined cost savings to third and subsequent
pluralities of PCBs formed utilizing the laminate.
25
23. The methods as set forth in claim 16 further including the
step of allocating at least a portion of the cost savings to at least one of

the fiber glass manufacturer, the weaver, and the laminator.
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pluralities of PCBs fornmed utilizing the |amnate. 23. The n®j odg Set
forth in claim16 further including the step of allocating at ast a
portion of the cost savings to at |east one of the fiber glass

manuf act ur weaver, and the lam nator. -30 21 My WD 01/ 39563
PCT/ USOOISS{Z%%}’E%B A nmet hod of new product cost recover ygeﬂ%ﬁ?@ ﬁﬂ oducti on
and distribution of fiber glass yarn forned into printed circuit boards
(PCBs), the nethod conprising the steps of: (a) transferring at | east
partial control g4, fifdfietBbdsEn¥AIfrodbet dddiréedviersin theigrodudtiaass

yar n- produci 31 entity to a second, controlling entity; (b) transferring
possessi on @M E’Wé”*?'-itt%‘r‘)fgﬂ'leﬁ’éswﬁr\f?’?60%1"9‘-'{ Wite Br'nﬁtff’icé"tﬁ?%ﬂ‘?ﬁl ng entity at
the directi fs@,{g ntity; 10 (c) formng the fiber
. glass yarn ﬁjrgo 'a'% ‘rglﬁ]gog% PR {@e&e %éﬁposses& on of the fabric from
the third entity to{a) fouﬁnklferziregrawataet-mﬂmdhmmgbl offibes/glass yhe di rection
of the econd, ontrﬁlllﬁ@ (ﬁﬂtlt\y é)% formn tt%eafac%r c into a | am nate,;
15 (f) tPansferriAf pUSE U FrRP" %‘t’ﬁ?l%f% Y8R 3R Four t h entity to a
fifth, PCB-pr odugdmgguﬁ{gtéﬁmyﬁt t he direction of the second, controlling
entity; (g) forming the lamnate into PCBs; (h) determning cost savings
real i zed by the fiftHbknt tiepsieFingpossessioné tf‘%f‘PS‘r ghasgy YBReoPEBs uti | i zi ng

the | am nate ver RliReLt MRS H TP tREdeddyn anot her fi ber
gl ass yarn; and 2 \‘%r%&r??%n %e{'@gst sa\)l nglsnto theesecond controlling
entity. 25 25. Td:mltmﬂirfmmt&ts, set forth in claim24 wherein transferri ng at
| east partial control des tra.n ferring ownership of the

- BB Mo, G SRFS wnaty £ )00

fiber ass yarn to (Flne
{d} transfernng possession of the fabric from the third

entity to a fourth, laminate-producing entity at the direction of the
second, controlling entity;
{e) forming the fabric into a laminate;
1b (f) transferring possession of the laminate from the fourth
entity to a fifth, PCB-producing entity at the direction of the
second, controlling entity;
{g)  forming the laminate into PCBs;
(h}  determining cost savings realized by the fifth entity in
20 response to forming the PCBs utilizing the laminate versus utilizing
ancther laminate formed from another fiber glass yarn; and
{i) allocating the cost savings to the second, controlling

entity.
25 25. The method as set forth in claim 24 wherein transferring at

least partial control in step (a) includes transferring ownership of the fiber

glass varn to the second, controlling entity.
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-31 21 May 2004 WO 01/39563 PCT/ USQQ 32211 26. The nmethod agq§gly dgouth in
claim?25 wherein transferring at |east partial control in step (a) further
i ncludes transferring possession of the fiber glass yarn to the second,
controlling entity. 5 27. The nethod as set forth in claim25 wherein: the
second, corW@B13%eg entity retains ownership of the fibePCT@lsemsg21yarn
formed into fabric by the third entity; the second, controlling entity
retains ownership of the fiber glass yarn forned into | am nate by the

outt enciyy:, 2o 10gsd bl o it ShHZR Rl BRSLET 1S,

set forth i neadtgariial zowtror i step (d)fupeoindludes ntanstdriimg pesdastipnadys t he
third entity for 15 form ng the fiber glass yarn into a fabric; and the
second, conttPBIfibenglassyatrytoipsechrd f (RTINS ENHY- for forning the fabric
into a lamnate. 20 29. The nmethod as set forth in claim25 wherein: the
first entity pays the third entity for formng the fiber glass yarn into a
fabric atbthe di 2dct i Dhe gfethérbas seofudth inghaimolbiwhereintity; and the first

entity pays the fourtp enti for. f.orm the.fabri in m nate at

The. o rbetton of the decancahel qdtfrelftid bty By " Rhhersnlolh i A N0 S 0

set forth in cl aigmasg4amhisraied istocfabtib by thelthidé entitlet er m ni ng cost savi ngs
realized fromat |east one of: extending drill-bit |life; Jjncreasing

| ani nat e stack-up hei ¥t SeCopaRRNTIRYINGFHHY EtalpssPwnership ofithgebesos

glass yarn formed into laminate by the fourth entity; and
10 step {f) further includes the step of transferring ownership of

the fiber glass yarn to the fifth entity.

28. The method as set forth in claim 25 wherein:
the second, controlling entity pays the third entity for
15 forming the fiber glass yarn into a fabric; and
the second, controliing entity pays the fourth entity for

forming the fabric into a laminate.

29. The method as set forth in claim 25 wherein;

20 the first entity pays the third entity for forming the fiber glass
yarn into a fabric at the direction of the second, controliing entity;
and '

the first entity pays the fourth entity for forming the fabric

into a laminate at the direction of the second, controlling entity.

25
30. The method as set forth in claim 24 wherein step {h) includes
determining cost savings realized from at least one of:
extending drill-bit life;
increasing laminate stack-up height;
30 reducing laminate waste;

-32 -



WO 01/ 39563 PCT/ US00132211 5 reducing lam nate utilization dy¢ Mé},é reased
density of conponent nounting; reducing mgration of nmetal adhered on the
| am nate versus lamnate forned fromthe other fiber glass yarn; inproving
t hr ough- ho ioning tolerance; and inproving PCB nanufacturing
product i vi %Oﬁ%iééThe method as set forth in clai m24 whBFEPHOSEHL third
entity increases the value of the fiber glass yarn by 10 formng the fi ber
glass yarn into fabric; and the fourth entity increases the value of the
fiber glass yarn by rédUcidBniibgelaizitor aiotd midiabe dedsity dhe met hod as
set forth in claim?24 further including the 15 step of allocating at |east
a portion of thé%‘@é‘t"%&m%’&'“ﬂo an entity inthe printed circuit board
val ue chain other th | 'ocati ng
cost savings extract ie‘%h‘% %%@?F@%ﬁ?’?hdth%{?d %ﬁthﬁawﬁue adégéeudsapr ocessi ng
chain with an u|demir’@amqm@nftwmythemthﬁeﬂtgﬂfcgiwswamg. chain cost savings, the
rrethodcrrprlsmgthe stesof produci n material in a first form
(b) suppsyl ng the matrEngf r?‘l*% ﬁ?)[esqos* 5 og%a%cef‘lapgt entity to a
second entity; 25 (c)mpr@n@ssmﬂgnédmamhﬁglpad»ddcltnoiw_t he first forminto a
second form having greater commercial value than the first form (d)
supplying the material in the second formto a third entity; (e) processing

the material frogt hqhgqﬁ@mgdfagrsrgtlfgﬁg ,@C,agg ﬂh@vﬁgreﬁrpr m havi ng greater

commercial value than the second form -33 2004 WO 01! 39563
PCTI USOQ/ 32211 (f) qmamthlwemgycmawhng@meeaﬂ 1f1@e‘dneb3glas$efatfh|bwd entity in
10 forming the fiber glass yarn into fabric; and

the fourth entity increases the value of the fiber glass yarn

by forming the fabric into laminate.

32. The method as set forth in claim 24 further including the
15 step of allocating at least a portion of the cost savings to an entity in the

printed circuit board value chain other than the controlling entity.

33. A method of allocating cost savings extracted by a
downstream entity in a value-added processing chain with an upstream
20 entity in the processing chain cost savings, the method comprising the
steps of:
{a) producing a material in a first form;
(b}  supplying the material in the first form from a first
entity to a second entity;
25 {c}  processing the material from the first form into a
second form having greater commercial value than the first form;
{d)  supplying the material in the second form to a third
entity;
{e) processing the material from the second form into a

30 third form having greater commercial value than the second form;
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response to processing the material fromthe second forminteq ododi rd
formversus the third entity processing another material from the second
forminto the third form 5(g) extracting the cost savings; and (h)
allocating at |east a portion of the extracted cost savings to the first
entity. 34WOHE%6t hod as set forth in claim33 wherein C®ps@A?21incl udes
10t he step of supplying the material in the second formfromthe second
entity to the third entity. 35.The nmethod as set forth in claim33 wherein:
step (c¢) includes the steps of.; ,'[:])rocessin t he ter] fromthe first form

. |
into an internediate for mAROHNG Fash 3V rFﬁ%'fzg?aﬁy h%ltngdﬁﬁ” Phe 15first

form supplying tdpoA®d & pAlcebsingiRe MHidIBin tite E6¢ond fopf ihttethgecond
entity to an internediate entity; processing the material fromthe

i nt er medi at e f or Hifdhtosm yassee s thirdantity aesegsigaanchier (BatRERIYM val ue than
t he 20i nt er medi ajg, géyggp Bh iﬁttoe@xe(tﬂ?rgigélﬁﬁ;“des the step of: supplying the

material in the secon ormfromthe I ntermedi ate entity to the third
entity. 3. The net hodighs sextratting the nostl saving85anfherein: the first entity

owns the material untjil th teri i,n_the second formis sypplied to the
third entity that pur%‘kas 0%%6%?3? BPﬁloﬁ' ‘(E:fﬁt et g%%tedfs%or% fromthe
first entity; -3daddgdViy thdfikt Rrifd/ 39563 PCTI USOCO 32211 the first entity

pays the internediate entity for processing the naterial into the
intermediate form and the first entity pays the second entity for

processing the gRtery@l idihQ LEeSRFON JISAR™B3vherein step (d) includes

10 the step of supplying the material in the second form from the second

entity to the third entity.

35. The method as set forth in claim 33 wherein:
step (c) includes the steps of:

15 processing the material from the first form into an
intermediate form having greater commercial value than the
first form;

supplying the material in the intermediate form from
the second entity to an intermediate entity;

20 processing the material from the intermediate form into
the second form having greater commercial value than the
intermediate form; and
step (d) includes the step of:

supplying the material in the second form from the

25 intermediate entity to the third entity.

36. The method as set forth in claim 35 wherein:
the first entity owns the material until the material in the
second form is supplied to the third entity that purchases the

30 material in the second form from the first entity;
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37. The nethod as set forth in claim 33 wherein the first enbiiy, Joggei ves
the material in the first formfroma producer of the material. §8. The

met hod as set forth in claim33 further including the 10 step of allocating
at least a_portion of the cost savings to an entity in the printed circuit
board val u®@H&P#3ot her than the controlling entity. 39. PAIUS00/32211

conput er-inplenented nethod for allocating cost savings associated with a
manuf act uri ng process, conprising: 15 (a) realizing a cost savings
associated with usin . Qrocess for facturing. r t.froma
starting conmponent gﬂs‘gé'&. a?ngﬁy\ﬁamﬂéenggg'}r@ee&%? Z0 gt‘?renggg\n%sﬁn%fsﬁeng t he
process for manmbegiatintdghé haempnadiaetfotmpand di fferent starting conponent;
and (b) allocating at |east a portion of the cost savi ngqs to the 20

source. 40. The net hdhe dEstantity fays the, sesonidsrd8Y IABPOCASTPR ] ocess of

manuf acturi ng a RLAGIESIntd ShésBdiee®smi or manufacturing printed circuit
boards. 25 41. A conputer-inplenented nethod for allocating cost savings

associat® with a manufacturing process, conprising: (a) nonitoring a

process for man ct uhl roduct om start ent..associ at ed
wi th a source aﬁ%ﬂge%regﬁ Pﬁ’é)gca%s%% fgﬁhdatcéaa}@sés%(‘:"?ﬂae?%aq@mg?ﬁﬁt%g]tgr ocess; -35
21 May 2004redéeives B8 ntePdTn tid Gfsidddrd foorh @) prodopardfnge nhstegalner at ed dat a
with stored data reflecting a cost of manufacturing the product froma

starting conponent that is different fromthe starting conmponent used in

the nmonitored prgessinedRettod)as?ddtIeahi NG 38askha iRQALAILGThET a cost
savings associated with the nonitored process based on the conparison to

t he souft@e. sigp of mllecatingatileast a portjasy ehthencast senings toap eaitity irhthepr ocess of
printed circuit board value chain other than the controlling entity.

39. A computer-implemented method for allocating cost savings
associated with a manufacturing process, comprising:

15 {a)  realizing a cost savings associated with using a
process for manufacturing a product from a starting component
associated with a source as compared with using the process for
manufacturing the product from a different starting component; and

{b) allocating at least a portion of the cost savings to the

20 source.

40. The method as set forth in claim 39 wherein the process of

manufacturing a product is a process for manufacturing printed circuit

boards.
25
41. A computer-implemented method for allocating cost savings
associated with a manufacturing process, comprising:
{a) monitoring a process for manufacturing a product from
a starting component associated with a source and generating cost
30 data associated with the process;
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10 manufacturing a product is a process for manufacturing pr iqutmz&fdoacuit
boards. 43. A conputer-inplenented nethod for allocating cost savings
associated with a manufacturing process, conprising: 15 (a) nonitoring a
process fo cturing a product from a starting conpgnent associ ated
with a sou&é&agg%ggener ating cost data associated with FhEUBYGELs; (b)
realizing a cost savings associated with enploying the nonitored process
as conpared.with anot her process for 20 manufacturing the product froma

starting component t{igt icomghringethgfenbfd88 LB WitAlstbrdd dagponent used in
the nonitored process; andﬂ&c)qﬂa‘g ocating at |east a portion of a cost
m a

savi ngs to the refiagtipg.a gust eipiring dhe pragarct figm B startivdai m 43 wherein

brinted o roui t ORBange tak Bykeitah he ol a5ER Dok BRAHSOL1T 4. A
conput er - i npl emtind sebnitetdaogrotess; dmider m ni ng cost savings associated with a

manuf act uri ng proces conprising:, (a) receivi data teflecting a first
process %f manuf actf??i ndh c%ﬁ'?ﬂi%%‘ceg?iﬁﬁ°§'°§1%€gfﬂﬁt BB hent associ at ed

with 5 a sourcassddidted WiRtHdBiohitBrddesiet¥atbsbatian Bl @hpationitbh stored
data reflecting at | east one other process of manufacturing the product
froma startingtRosEA_Nt that is different fromthe starting conponent
used to manufacture the product of the first 10 process; and allocating at
| east a portion of a cost savings associated with wusing the first process
based on the co#dar i Flemmtethdades seufarth iMdainTA4 wisdredthespreeessfoifth in claim
45 V\her.ledn t he process of . . . L

manufacturing a product is a process for manufacturing printed circuit

boards.

43. A computer-implemented method for allocating cost savings
associated with a manufacturing process, comprising:

15 {a) monitoring a process for manufacturing a product from
a starting component associated with a source and generating cost
data associated with the process;

(b}  realizing a cost savings associated with employing the
monitored process as compared with another process for

20 manufacturing the product from a starting component that is
different from the starting component used in the monitored
process; and

{c}  allocating at least a portion of a cost savings to the
source.

25
44. The method as set forth in claim 43 wherein the process of

manufacturing a product is a process for manufacturing printed circuit

boards.
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15 nanufacturing a product is a process for manufacturing prb¢wg@23bgcuit
boar ds.

WO 01/39563 - PCT/US00/32211

45. A computer-implemented method for determining cost
savings associated with a manufacturing process, comprising:

{a) receiving data reflecting a first process of
manufacturing a product from a starting component associated with

5 a source;

(b) comparing the received data refiecting with stored
data reflecting at least one other process of manufacturing the
product from a starting component that is different from the
starting component used to manufacture the product of the first

10 process; and
allocating at least a portion of a cost savings associated with

using the first process based on the comparison to the source.
46. The method as set forth in claim 45 wherein the process of

15 manufacturing a product is a process for manufacturing printed circuit

boards.
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