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(57) Abstract: The present invention also provides a
104 method of cost savings feedback in a printed circuit
K board value chain that includes a yarm manufacturer
- which manufactures fiber glass yarn, a weaver which
$ forms the fiber glass yam into a fabric, a laminator
FIRST which forms the fabric into Jaminate and a printed cir-
ENTITY DWNERSHIP OF MATERIAL cuit board (PCB) manufacturer which forms the lami-
106— nate into 2 PCB which the PCB manufacturer sells to
an OEM customer, the method comprising the steps of
(a) baving a controlling entity; (b) transferring to the
$ contrelling entity at least partial control of fiber glass
DWNERSHIP OF MATERIAL yarn manufactured by a yarn manufacturer; (c) cans-
ing the fiber glass yarn to be delivered to a weaver for
L weaving into fabric; (d) transfesring to the controlling
CONTROLLING entity at least partial control of fabric formed by the
100~ ENTITY weaver; (€) causing the fabric to be delivered to a lam-
inator for laminating; (f) transferring to the control-
$ $ 9 ling entity at Ieast partial control of laminate formed by
the Jaminator; (g) selling the laminate to a PCB man-
OWNERSHIP OF MATERIAL ufacturer at a market price for other laminate formed
from other fiber glass yarn; (h) causing the laminate
to be delivered to the PCB mamifactarer; (i} determin-
PAYMENT OF PREDETERMINED PRICE ing cost savings realized by the PCB manufacturer in
response to forming PCBs utilizing the laminate ver-
% OF COST SAVINGS ss utilizing the other laminate formed from the other
fiber glass yarn; and (j) allocating at least a portion of

the cost savings to the controlling entity.
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[err] [err] Abstract: The present invention also provides a of cost
savi ngs feedback in a printed circuit board value chain that includes a
yarn manufacturer which manufactures fiber glass yarn, a weaver which

forms the fiber glass yarn jnio fabric, a | ang i '

fabric into.laninate and a Wén@ﬁ@ﬁé)ﬁi A2t bmm@mwmwﬂ"wwmmm&m@VWI ch
forns the lam - nate into a PCB which the PCB manufacturer sells to an CEM
custoner, t MRLUBChOGPTCIEITR),0BPIbEent (B BS U P $or -lenrde @Yes BAMAF@brBiofoRNd Rk 1ddG:
entity; (b) CECA RN @ B BY. MIoMRIE, SNCHHEG. O h’lﬂﬂ?fe@ﬂCtldiswaibfeh@a@’tapppaﬁgtal thelbegin-
control ofuficper glass yam nmanuf act ur ed BB ahyrataisweatf A€ Curter ; (c) caus-
i ng the f+bewrognassionbkdtr teporilagt sk bbBERd t 0 a weaver for. weaving into

- fabric; (d) #erangfetsemg to the controlling entity at l|east partial

control of fabric forned by the weaver, (e) causing the fabric to be
delivered to a lam inator for lamnating; (f) transferring to the control




ling entity at least partial control of lamnate formed by tzlslnqwégamoqator
(g) selling the lamnate to a PCB nman- ufacturer at a market pri for
other lamnate fornmed fromother fiber glass yam (h) causi ng the | am nate
to be delivered to the PCB manufacturer; (i) determ n- cost savi ngs
real i zed bYVAME98EB manufacturer in response to form ngP 03311 i zi ng the
| am nate ver- sus utilizing the other lamnate fornmed fromthe other fiber
glass yarn; and (j) allocating at |east a portion of the cost savings to
the controlling entigt 0 00/ 32211 METHOD OF
ALLOCATI NG cosT Savid éé'“%@sé!ﬁw%l‘zé(%?m@ﬁp #ﬁ%ﬁ@%@ PROCESS 5
BACKGROUND OF THASSQGIATE ,
i nvention relates to a method of aI I ocatl ng cost savings associated with a
manuf acturing process and, nore particularly, to a 10 nethod of all ocating
cost savisngs extracted by a downstreamentity to an upstreamentity in the
printed circuit board value chain. 2. Description of the Prior Art A
printed circuit board val M@M&%ﬁg—@gﬂ%l ass yarn nmanufacturer
whi ch sel | s¢fi begQl 4SHelddhtiiat i ncludes a starch/oil coating 15 to a
fabric weaver. The Tabric weaver applies another coating, referred to as a
sl ashi ng si zi ng,Tlne)p@shahmeemﬁm ciatasitol me’sl'losltoimilecming bestfsayingsgl ass

yarn. Thereafter " %he fa Cedeaver weayes threnof icﬁ‘ ass qlarn into a
fabric, remBVES'dR "‘*3#5?8?19"6‘.? E0%9 PRESRA" ¢ B ¢ ¥ Ag and applies
a | Iresi nM-Ocomethdd be altdcaiting coet saendabitrscted bgrLdbivastredri@ntiapts anweaver
sells

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
1% 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
20 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
25 of laminate and copper-clad 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.
30 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



20 the fabric to a |lam nator who inpregnates the fabric with ?tl\i’awdﬂj'oq and
speci ali zed epoxy resins to formlamnate. The |am nator sells the

| am nate, by itself or as copper-clad |am nate cores, to a printed circuit
board (PCB) manufacturer. The PCB manufacturer processes the copper- clad

| am nat e cwae®/38ss3make rigid printed circuit boards or cpobhuswsiayers 25
of lam nate and copper-clad |am nate cores to nake nulti-layer PCBs. The
PCB manufacturer etches circuit designs onto the surface of the PCBs, and
drills and plates through-holes in the PCBs to nake el ectrical connections
to ori gi nal Peagdivalvermhairainaivdes few rto(fmvpaion peBiripants at gaeh taveht i ons. 30 The
printed cirgGilatvi ra.: ' ' | . pproxi matel y
2,000 PCB n%}#l‘f;yéc grrgar}(\é{ﬁtl\)\’o@ltg\?\n%ége}.k gﬁ?%hﬁ‘ﬁ?'ﬁ@?“;?%@'ugz‘?’ﬁ Iéarhanuf acturer,
fabri c weavidowawvel, bhracialevel ihdlie lpsintecharquiti ndaed valueathain edcli21 May 2004 WO
01/ 39563 PCT/ SOO/t32 11 botaﬁd v Iue.cnaifn incltu BS fﬁij?r t:‘?g five major
parti ci pantRETHPPRACIR oL ‘éﬂB@l"ﬁtH’@ b TREMEES T8 YW ket denmand for
thei r rebpegdrtivipanteVigltBe priffedeyRuit far@@6ielctwrl. in the printed circuit
board- val ue chain each participant is horizontally and vertically

fragmented from!®He bipiRd' PEnisgrdiictithaard valyerahain, ridted #oweui t board val ue
chain. In téﬁvﬁﬁﬁaﬁ?&oﬂéﬁ%g%mrc%@%c%}rgé}oé}{qd%z}afﬁ{aﬂge.gh%o arsT bV | flows

downstream toward the OEM cust oner capl olTars, flowin a
reverse di rreveisgirectien, igpspsaasm, withheashoarpeipanticinghatprinted biecyit i nt ed

circuit boar e,chain purchasing,material only from an adjacent
upstream 1 ﬁg? ;{’lg{%'fg'ﬁ:g%{n %“ﬁa'f')%%’"% Qﬁt?'ﬁaé °r?\§‘t épfna?n 8#93'1%”%%3&5] acent

downst r edm paptitipacd Araiidr. sdllihg Mbteriak 6RIKCo, areadjicdm 'doviigd@aim i N the printed
circuit board_ value chain communicates primarily with an adjacent upstream

parti ci pantPartifiBah IBhiEdrEaRRa cRRsuRRTiciPaRt Pathe Riipascircwit beatt | y, OEM
i ect 1 hr oun Tt onPEiod: BlrpHBL S 9o ettt arrReBh Qfibpae, 10V ©
proj ect ed 7andgorodn adjacexit demmstreem participenpri ce of material s
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
éupp]ied 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



supplied to each participant in the printed circuit board valyygy
particularly | am nates. Consequently, the pricing environnment wthin the
printed circuit board value chain is intense, and any price increases or 20
products sold at price prem uns, regardless of product performance, are

al nost conpletely ignored. This problemis exasperated by the current

wor | dwi de overcapacity for materials, particularly fiber glass yarn, fabric
and | am nat e ,; %emi, 0 ey ' ; ' al and
verti cal 250 g@gﬁént at’l o@n%@httﬁ%ﬁgor@r#gép%irﬁr%%mt%[%%p@ls@g%ﬁ%qg ai n coact

t o produce amarkehsheregain invdreeifort treraxzoiver Costs badoealire a prodiit i ve t o produce

and sell new matgrials or products, .such as fiber.glass yarn, that wll
benefit the CEM &?ﬁ%ﬁg@mppﬁjeﬁq Q@ﬁﬁn{'inﬁﬁn%%?%?l‘ﬁ%ﬁ‘é@_@ t%’ﬁe mar ket
price paid bybovdgroBféingand fotisére s prooidingpahiithed ot Bistatingicbli N the current
printed -2 21 I\/gé/ 2004 circuit board val ue chain the producer of a new

mat eri al $usB2deqs [ealired by gnalticipanidn@ \plie chaindp ofiarselectest r ecover costs
and realize ﬁlgiﬁfbfg ts in'the'v%fueté}?éiﬁ,f oemo?t-ff's@t%/’éiﬁ"&:ﬂly%ic mre%d%eaﬁﬁgéti%@vem ' on

to overcone ove problens and others _providing a net
al | ocati ng ctssan epsteeamgearticipantie theprintegdaincuit bpard value ghaimlaostchain to

met hod of —al Fouads RAiE S A T Betb Oy BUP P SRS o ATR W e T ot
board val ue cihalitbearatvalisashaigsoraaio stefte ansbréigh Ao wavinde Wil r eam

participant | n th rinted, circuit board value chain so as to share a
portion Yt th@%?éfep%P?HW%ttﬁ@@'W qpisct ebihegyesent ipyeationte s also an

obj ect of th ' ' i ' t hat
nGour ages. o S oguar Sy Siruotre thathguliaBeR oW bioRREt JIGHHERt L oover y of

new product @eywhigineividasdar cestwieagyery edinexecprodyctidevelopreant fpemt i ci pant s

In a fragnen ' | k1 t.ng .chai t t.her objects
of the pr ese%?ﬂ?%gerﬂq '?%%bhﬁﬁweé&@%@%@%g?r@nﬁ H?%'%P H@geé'{)qc %tai nary skill
in the art upemsithvenpiiongssing chaind e3till, atidirndjddte of el resag inedraionedill

descri pt 15" bescl:éwnq/eAggpe%n-{ oEtr{o@é%%rgﬁary 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)

3



The present invention provides a nethod of allocating cost sayi 20040 2
printed circuit board value chain conprising the steps of (a) having a 20
controlling entity; (b) causing a |am nate 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 fromthe

manuf act ur e : : r [ n'ﬁ"ﬁ!é. t. ' aeﬁg aq.di ment of
the inventi Oﬁ%wfpﬁg %’ﬁ?“'ﬁ’?o‘“ﬂ@n@t(g’ge%%?hé?qgont rtgl"i){%ocfbgg/a%ﬁﬁe control | | ng
entity. The glssydrcinbd detivered to anlandity tHat catisgs wlandfdobungiofiang cost

' lized . fr h t g PCBs uptili zi he | aminate i
Step 0y varbfged el bigra (B 2EL ARl mapuBinr o ER AR 0t ot op |
- (b). The pr emnhefﬂmméém_iﬁlarédymapmpsj@lm(cg dlcansy af leakl 2pakighy cost 30
savings in afprlnted circuit board value chain co r|5|c2§$the steps of: (a)

3 21 May 2009 thegostsavipgniealized fpne the manufaptuteRidha £G&Bs tonthgat e

i ncor porat i n&?rﬁrc;iiiﬁ{féntit lass yarn to be delivered to an entity that causes
manuf acture of a printéed circuit board (PCB); (c) causing the manufacture
of PCBs in a manhee présent nyventios alse provides asmethuglsof allodaijng) cadtl ocat i ng at

' ' Lized f f f th
peBs (o the SN B2 PAEeETH) BoaRE ol B2nt omb it I PR P e a |
met hod of al h@ﬁng'ertg)mmmg erftivy; o peausing Bfibel giseiyvaenlina board val ue chain

conprising the steps of; (a), having a controlling entity: (b) causing a
fiber glHss 9?%‘1@%‘?'%“%?J1f9r riodiex egliveracttora PHnted QH'GU'GIBP?K%(%’ Xo a printed

circuit boar ghahBfRlureFREpha Bt #an ﬁturtek‘%aﬁgﬁ’? %gﬁéfdldégﬁaerﬁ%%g&ng the

fiber glass yamto be ‘i'ncorporated into a _
manuf act ur er incatpoiraigd inarauaatnates()therOB manafgoiyreatagsing i ng at | east a

por1on, of CHR PR RSEHATH) SATIR B R ol b o o
al l ocating crdlized fonnihe manafaeturetof (PCBs tuihie durarallingeéntity.chai n conpri si ng
;gﬁq ?;62155 of: (a)Thehgyelsgﬂt l%vglgl tct)rq Pulr{hler} rg\g}}jéé %;mét?l)odco?%?l:)gginag E:cl)stt)er gl ass
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

4



predetermned formto be delivered to a printed circuit boar%(,\jfagﬁaom

manuf acturer; (c) the PCB manufacturer causing the fiber glass yarn to be
20 incorporated into a lam nate; (d) the PCB manufacturer causing

manuf acture of PCBs in a manner that results in a cost savings; and (e)

all ocating at least a portion of cost savings realized fromthe manufacture
of PCBs to the controlling entity. The present invention further provides a
nmet hod of al t al ue
Chai n conpri oy nRECRRy, InSprf LR ReRsli W Fcfiidrt dtieattahe o)

causi ng fi beste@Ba(bb (9h|6dlm1daée)mﬁt¢batrollectby eitier) theaostraliing leatifyi drer gI ass
amto be wo At Jc. (d) causing the fabric to be incorporated
iynto a | am nﬁ}%g?bgéﬁa%%guﬁ%f'the |lam nate to be delivered to an entity
that causes the rEmpasent bveritiopr alss pebvidescainiethodbiialioddting’eBit (f) causing

manuf acture of PCBs; and ocat| at | east rtion of cost savings
rearl zeduﬁ r ofRYIRGS %HF%‘@&E&"&%% '8% i‘ﬂ'@ C@”MSW&?'Q@@@%%M@)OI l'i ng
entity. In vnéw.ﬁg% QIHRMInGRM:ify; 0b) ééi@,.ﬁgﬁmtgle% o 10 B8Th rﬁ.ﬁ&ctgfed steps

(b), (c), (dz are controlled el t Rer the contro entity or
the PCB manu Qa\@tauslég therﬁberpglag%mrnuta\b@rwwﬁn @tcsfabpco(\du)@essmgrm hod of

|1 t n conpri sing
?heog?elpggo? ?Ic%%%vbléltﬂéo'??%(gh r ol r?‘ﬁ‘ga?éeégr%“&’?@ h% Iéﬁ’é@gﬁﬁéer gl ass yam
to be manuf adélivesed to ?\n)an?tgglsairrgltlsbﬁtﬁe bmnugalcm:mt %f@rmte‘dmm?utmﬁcfs i nE 0)
fabric; (d e abric to C orated am nate; (e
causi ng {he B calgingamamtet s SEPLRS T Bahamey thiliPsiin BesCette

manuf act ure ShviRgs; Rinddgf bildtatihg 2@ Ria8 a (o ridA-Y cost fséwﬁ@é’?édﬁﬂe@%m acture of
PCBs in a manner that results in a cost savi ngs, and (g) allocating at

| east a por t ihermanuigstire ohPCiRgstortea cppiselling entityt he manuf acture ofhP((j:Bsfto
th troll thod o

Al ooating cost - Lag Pleseht M@NEGH Aled PGB ABLER SAKLART &l 10

i ncl udes a ysawidgs nrmlphahemmremt\hﬂwndwaiaemamthabmcfudlesra YArass yam a weaver

}[Aﬂ;cp a];)?{ SEB Wtahﬁfactl?rg' C?I ma ufarc];tdrgé 9bgr él%gsr; Iy‘%t‘n % vlvggfer%h%h ¥\6+}Imcsh forns

the fiber glass yarn into a fabric, a laminator which forms the fabric into
laminate and a printed circuit board (PCB) 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)

5



l'ami nate and a printed circuit board (PCB) manufacturer whichshpnmdshe

| am nate into a PCB which the PCB manufacturer sells to an OEM cust oner,
the net hod conprising the steps of (a) having a controlling 20 entity; (b)
transferring to the controlling entity at |east partial control of fiber
gl ass yam manuf actured by a yarn manufacturer; (c) causing the fiber glass
yarn to be delivered to a weaver for weaving into fabric; (d) transferring

to th t ' ' : ' 3 o d by th
weaver: (o) dacelifgeitioddt PhonBAYrREELHTaViRE Eihe SoniBbberidy THos v t1e
| ami nati ng; ¢n¢ embadirhent éfribe invantionclondeteintinedhe nbsttsaviigs! reakidedday t i al

trol of ingte f d t he | ani |l.ing the lamnate t
po. | manut actiner Baven b iog RemRo PCRHnizhd i Brinf G NGRS fom of her
fiber gl assutedny theothepkasiingtel tie PEB MahefatrRirbfortak ia\mégg%am%ﬁ o PCB

manuf acturer (i) determ ning cost savings realized bﬁ’ t he PCB 30

manuf act i er PERsilingdbe {amingiefagneasecand plurality of REBswilizingdheer sus
utilizing th : ' : t Wl rn; and
() 5 21 nay UEb AR R (5l sabRiBs oin Rriho M cofret SRy ¥ e 1o he
control | i ng BeBstutilizing the famiaateovirses foroting the sevoadtplualitytof REBr i ne t he

Che. 1 am nat cuiBMd B&G R ohfifetbt EndBRE AT b dteating BBVt B ur er -
forms a firsthirdl andesubseqaént pluRliBes of PIOB fagmed etiliang fiad Bmihstens a second

plurality of PCBs_utilizing the other |am nate, determ nes, cost savings
from for¥ﬁ ng the fhe Efesﬁlnﬁﬁ'a’lem'w SO prepiddesa 'inieﬂ'i‘-‘fﬁbOftrl‘ﬁé’V PEedushcaster sus

formng the reeoBf inlite Broduetish RE%stribhidn of Msbr'disscdifiolré pat €. and
applies the determ ned cost savings to third and subsequent uralities of
PCBs forned pintedgireyit bhardsdiiGBs)ethernethiod goneprésing thevstaps ofi &)so provi des

R e e
conpri si ng tglessyapspafducirg) entity tnafsecondiGoatrolliagsntingi(b) trdnsfemingol  of
second. Lont bOTHRIETGR e bet Biassoar tEp iy e Besbiies gy at e 1 ber
gl ass yarn t@iréetidi ¢fthe fs2Bbh&; QSR ENRDL () Yortling 8€e 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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direction of the second, controlling entity; (c) formng theofi zdbl4ass
yarn into a fabric; (d) transferring possession of the fabric omthe
third entity to a fourth, |am nate-producing entity at the direction of

t he second, controlling entity; (e) formng the fabric into a |lam nate; (f)
transferring 20 possession of the lamnate fromthe fourth entity to a
fifth, PCB-producing entity at the direction of the second, controlling

entity; (g) %%hwrhgj%‘rghﬁmmte into PCBs; (h) determining cost savings

realized by t n response to formng the PCBs utilizing the
| am nat e versus Ufhd pmsagt maenmtidreﬁurthenbrtaddesfmm@lmbd ofocosheavihgs fi ber gl ass

d (1 25 th th d trolli
Lot e Ry AR S B8 e b BoREBRR A EIR Lott
savi ngs can Aeupséamashtity Pthe p@@&%uﬁ H@éznbbbﬂ%ﬁmg@(ﬂ"@ﬁﬂéﬂh@ddr i11-bit

life, increasing_|am nate stack-up | ght, reduci fg am nat e wast e,
reduci ng 9 anfBPESiDgthe stepset: @)@r@dycmg@m@tgggi inerst ipres (Wonponent

mount i ng. 1 edyiig MR Aot rodh RS it oty 15 o autopal e ver sus

| am nate for er | ber gl ass ovi n rough hol e
posi tioni ng emﬁty,‘r(a:)oeotaasslngthenpatwnahﬁoﬁ’ﬂﬁeﬂ’:rﬁﬂfomynmaecmwmamt uring

productivity, The sent inven n furt{;_’erf g{fv d@ rrE(t hogd of cost
savi ngs extrﬁ%\'ﬂ?%g eBC%W%?'F‘ %H?"?rf SHSEOTL HE-SHRE H'gp Gcessi ng chain
Wi th an upsiatatal @nthel sedondtfofm k6 0aRRE iendtys (8) froeesding ¥ Raseridie met hod 5
conprising the si_'e ps of: (a) producing a material in a first form (b)

suppl yi Nt t HEOme grsesPnd Fpr{rhgntq arthird fQIF‘TTh‘PY'B@ﬂQ&eEFtPF eempErsiglvalde a second
entity; (c) gsecond form
avi ng gt oat BERae soend fitnf i PR Ebst aviigs ool A4h) Hietras oot e
material in enﬁéygetﬂﬁmn‘sert@rpmc%smm the materlayﬁ'omdme pecarad Kinmgntchisenat er i al

lo fromthe dformhavm ter rcial val ue
Lhan the oo 9Pt vers e nRy bRl EEGINg RhPReE FRERLERTERE (1o ¢ 1r
entity in resgupmglefoin :ntmhesmr@ﬁarwg)ramamb the @ost Sevisgsemd (hyrminto the
third formversus the third entlt%(gg)rocesm g another material fromthe

second fBr m 2lipcgtipgat{sast @ ptian of e exiracied icrgt saungsla thedfirshertityand (h)

The present invention also provides a computer-implemented
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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15 allocating at |east a portion of the extracted cost savinggpi4 ddoq first
entity. The present invention also provides a conputer-inplenented nethod
for allocating cost savings associated with a manufacturing process,
conprising : (a) realizing a cost savings associated with using a process
for manufacturing a product froma starting conponent 20 associated with a
source as conpared with using the process for manufacturing the product
froma differgptostarting conponent; and (b) allocating at least a portion
of the cost savings to the source. The present invention further provides a
conput er - i npl enentieel presenhintention Airthes arovidesca sompaterrimplassmedat ed with a

manuf acturin 5 ocess... conprising: (a) .npnitoring a process for

manuf act ur | ngelRsoh AESCHGAHTRL sBvBs asgoeBRouHEh e el uBFRFBE Wi th a source
- and gener atl@@c@@@tcomwsimg@s&g%@ﬁiﬁﬁinwébrdcbgsmmgﬁﬁfac(mmg@mmﬂg t he
generated data with stored data ref|ecti n% a cost of manufacturing the

product r oM startingycormpapeniansociated wWith @ s9wre andgepsrating &shr t i ng

component usgslaiashBteliPitd SoeEs(BF R rng ModdhathbecAtbagiedf | cast a

portion of a cost savings associate e nonitor process based on
t he conpari swith empleping tie momitoraprosess ae conpaset nithemothenmracesm f urt her

Dot ated wbt RiacTRnE IR b eE iBita BBl cBiongtt 57 s GMMET g o
process for faemuhastartinggomponedtiated n fHeanbaiteiedrdrotgss; @amdqoent associ at ed

wi th a source, an enerating cost _data, associated wth the process; (b)
realizing a B’&f"ﬂ@g\?ﬁ f?tﬁstt 4pHon A coft ?4‘1""&9&)10&5?@“{% moni t ored process

as conpared W t h AROSBEENPRASHIN albd broVided 2 ebiip w-'mg&rnémféact froma
starting conponent that Is differaent rbrfromthe tartli g conponent used in

t he noni t or eefhaskles detesmining rogDsayingrassasiptad Withes manufanttingh of a cost

savings to t r . .p .1 nv i i
conput er - i np*%ﬁe‘ﬁ#ec%ﬁ]pr%mdE?’?F%E%iglng’r(%}%ir%g%hé% @%ﬁﬁr?ggégggoci ated with a
manuf act ur i ngpanpfaetieigy a pesgudt $iongy a stantingeoenponemt asseciatetilveitii ang a first
process 105f source; (b) comparing the received data reflecting with stored data

reflecting at least one other process of manufacturing the product from a

starting component that is different from the starting
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manuf acturing a product froma starting conponent associ at Edz\l"ihﬁﬁ BokS
source; (b) conparing the received data reflecting with stored gta
reflecting at | east one other process of manufacturing the product froma
starting conponent that is different fromthe starting 7a 21 May 2004 WO
01/ 39563 PEWWU3®E? 32211 conponent used to manufacture thecpusaosmiz of the
first process; and (c) allocating at |east a portion of a cost savings
associated with using the first process based on the conparison to the
source. 5 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a flow chart of a
prior art pepmpedery ysedi o mannfacise the prosuat OWq’l%f'@kéfﬁﬂeéF?ya’P{b(Fénue amount s

for di scussign AHERRSES: dhiof of $ dbst bBWINGDALLochlted vRf] IRG 1AL T Cul t board

val ue chain’in cor one e nt of t present 1 nvention; 10
Fig. 3 is afitdtqwocdsartiasedl oa theicotedrison ¢aithbe bownce. val ue chain in

accordance wth anot her enbodi nent of the present invention; Fig. 4 is a
flow chart of a printed_circui %%r Y ® Uv accordance with yet
anot her énbodi nent of t B8l ' | 5is a flow chart of

a val ue chain si gl atis bGidw @har-of EopridF e pficBRHEBlt bk e BHEinPREFERRED
EMBODI MENTS Wth reference to Fig. 1, a prior art printed circuit board

(PCB) val ue withexemplahniel el amotintseior gisgyssigapirsissgiuci ng entity or a
manufacturer 4, gghbal HRPUASE G DA RcaE bR [BeEnghaRs varns that
0<sofd'¥ ab e , I ch we

are marketed and 0 a fabric weaver aves the yarn into a
fabric that acsorgahet with dreenémbbdiment dfithenpresant inyention;am nat or 8, which

RnUT aCUGE er 10" FhPdn SBMENgI ot el PR SUPU BOAFLEABERSR Sake of |
clarity, as agesahh@efith@lcthdh erfbfimeht BPHRSpleBEMUBlentibri;he val ue chain
froman upstreamentity 25 toward a downstreamentity. For exanple, in
Figure 1, the fib@r4dgsasflpw chart of a printed circuit board value chain in
accordance with yet another embodiment of the present invention; and
Fig. b is a flow chart of a value chain similar to Fig. 3.
15
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.



yarn manufacturer 4 would be an upstreamentity relative to bhg r 6,
| am nator 8 and PCB manufacturer 10. Furthernore, the weaver 6 uld be a
downstreamentity relative to the fiber glass yarn manufacturer 4 and an
upstreamentity relative to lamnator 8 and PCB 30 manufacturer 10. 8 21
May 2004 WwvOar/88663 PCT/ US00/ 32211 The fiber gl ass yar necpasshsand by the
fi ber glass yarn manufacturer 4 typically include a starch/oil coating
that provides protection against interfilarnent abrasion and contact
abrasion during weaving of the fiber glass yarns into electronic grade
fabrics. The st arldle/fiier glasatyiams produces] byaing Hben dlass/varngnanufbetumsven at

hi gh speeds, , {.or ampl e on.air,j.et _.lo by. providing high air drag at
| ow air pres%{tjxfpe’cajﬁdgﬁfjgﬁ acsé?lrtch@" cqaﬂﬂﬁﬁﬁq If’r(c)’)rélnjt% ) p(r)étg ge"?" f ?%Ef on bet ween
~the fiber gliassfinaiens abradionedlidlcdthctodbradion ufieg dagingesftheifives. Fabric
weaver 6 typically coats the fiber ql ass Wa'r&‘is) arr} wth a 10 secondary
coating in SIFoEEE NRASIRFIARIG g@ds Fabries. sTheAler/omrR?dingdgdndary coati ng,
or sl ashifg giabiedGhelyriLfo B woVEh at RyrSdpteal! R lex&Rplel S air &t the fiber

gl ass warp yarns received fromthe tiber ‘glass yarn manufacCturer 4 and

i npr oves t hdoeimeaby providisg digineie drsg athews aibpresghrgsand ak goptact duri ng

' f the. i - : P b
re o8, °F i A RO ok AR gBR A AT O
fabric is tHesmifeadinglmedhadisais. chenically cleaned to renove the starch/oil

coating and the sl ashin si.zing. The cleaned fabric then receives a
resi n- conpati bl e%§69? H‘(j"‘%é(ﬁﬁéit!p'g?We?%aé?lﬂé‘? f'S%’p?fF‘?%ﬁ’an)V%mI‘é( fator 8 for

| 'am natiap. 2BohddFytdkfihg  BPPEESE RPolWiBinftRBECad HaGHAY. trheat ers that

inmpregnate the fabric wth standard and specialized resins, and in
particul ar egesydary@vating emsleshing sigingh isnfosmed ovenths stprabdeibeeatingabri c

o L LS Xy el R BB 10 Lo nator 8
mat eri al , t anamefacturé&od nd 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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25 sides of a inpregnated fabric or to a stack of i npregnat e%ﬁ,@&%?&é‘to
form copper-clad fabric-inpregnated cores which are utilized by

manuf acturer 10 to formnulti-layer PCBs. PCB nmanufacturer 10 processes
copper-clad | am nate of one or nore inpregnated fabrics to nake rigid
printed ci ™MAUP%dards or conbines 30 sheets of i npregnB¢EHSWARA ¢ and
copper-clad fabric inpregnated cores to -9 21 May 2004 WO 01/ 39563

PCT/ US00/ 32211 nake nulti-layer PCBs. PCB nmanufacturer 10 etches the

circuits on S afg(?B f e P d, dr il ol t.lr ough- hol es
in the PCBs %léehr%nngl‘ég% ec r%cgf:gcrgﬁé\\ﬁ:f%{: 'fug%s?&ﬁ&sc’hg otﬁ%g'lr%mﬁél gﬁtoltfﬂeeach
parti ci pant surfaBBf vied BEBs,haridndiillisastdb platesvikalgyhtiolédim thelRIBgteass yarn.

Specifically, fi t?er .EI ass manufacturers, represented by fiber glass yarn
- manuf act ur emM3Ke FeHFFILORREEHOS00 nillion in annual revenue worl dwide from

produci ng conti nugUhoSl iAFg.f 1 beichdpABSipaXFhFCH Dalie 2h8inMRLKES ed and sol d
to weavers of electronic grade fabrics. Fabric weavers, represented by

fabri c wéavapiug torthg|fibee giass yerms 1 Speejficalive fibengliass marutacty®®nue wor | dwi de

from form ng.i e, 6og tbggH%y ﬁ{a%E A n]:ejngl%ctur%}' & gea{agggg?énggegé Py

Lam nators, represent amnat or reali _ I'T1on in annual
revenue wor lidancigal frevemuk ovonidwgidefeorhglvoducing tontirumius sataad dibaf giassopper - cl ad

fabric-inpregnated cores. lLastly, PCB nanufacturers, represented by PCB
manuf act ur e 1, t?‘PEQT% '?@"‘ﬁt‘?)‘ﬁ?"‘;xaﬁg'gf°l‘geﬁ‘fqr? PgﬁgFHoaﬁrﬂfaﬁe ?%V’Eﬁu_e wor | dwi de
f rom manuf agabfié MkaR6RS rdpresdrvbd BYSLRNE veaPECH f leaRld dbutand1 mlibh ng the
PCBs to the OEM custoner or its contract assenbler. As shown in Fig. 1,

the flow®f i antkal senpegerwerldwidg) frers foumingitbe goniauausastrand BB val ue chain
ot L e e il o A BEARRP Moo
capi tal frombout §5ibilbon Mmadival edvenup vearttividg fdonharhtiegtihe satiricinfant .
et e AP STl 20000, PR Tl ot g vor | i e 11
manufacturers, 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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| am nator |evels, the PCB value chain 2 includes four to five r)rgzéﬁ
participants at each | evel supplying a majority of the mar ket de nd for
their respective segnents of PCB value chain 2. OEM custoners of PCBs
pressure the PCB manufacturers to reduce the total cost of systens
produced bWOOEISPECB manuf acturers. This pressure has i npeuussogyery
participant of PCB value chain 2 with a 30 resulting projected 7 to 9%
annual decrease in the price of PCB _10 21 May 2004 WO 01/39563

PCT/ U500/ 32211 conponents, part icularly lampates. Hence, .there is little
or no i ncenfPBONERYS BT’W'CH ¥ Vl'@'i“ﬁ‘éi‘ﬁs enss thefie & TEdPHNe MSSNEYR r oduce new

materials Ogg ﬂ%ﬁ&u&aﬁ% inPPEB Galle dHaRt 2 R6 il ddlve v GRatblidll GHSt ONer's

purchasing PCBs will not tolerate these I ncreases and a producer of such
new 5 mat er peddsicty aqopmﬂm SOSki Hrémivps, tﬁ@@o@rﬁ@r@@w@eﬁwumh@almg devel opnent

efforts o pealize BeRbRlhh hOGIRORasbldd'E PEEENLrB0R, yahue chain 2, the

CEM cust omer consuner rom t h i ntroducti on of
new and Bnpnm\wdahpbodmts Wil htee exappeyaabd g theirievplophieam i s an

i ncrease wor] dwi de in new c | that has resulted in 10 [ndustry

over capaci t?4 fogs of ir ‘E)&'Fe@ %@2?% n.f YhthecPresent & a@é alus chan & Fd@f erence to
Fig. 2, andoghi BuQBafr '&ertﬁ?ﬂcu%'énf‘é]@&ushﬂte':'dg not-benBfit fBRERRNT 1nvention is a
nmet hod of allocating or distributing cost savings associated with a

manuf act ur i ingroguoties of asw mﬁl Enqvaveql emomctsy Farthen #xagpemstinglthiscat i ng cost
savi ngs 1 eably B of ;HASNAS! LEAMWRALR P RB0adS) Ak hEs HRS g R Par i ci pant

in a PCB va arn are edst a 'por he cost savings
with t heIOupsidueamopardapecup\amr fibnigtasal Jape,afabric anll Ismbiate.savi ngs enabl es the
upstream parti ci

roduce new nateri al roduct s that benefi t
downst r eam part |@atﬁa'ﬁ%e§e Te E‘tjg'@oﬁef“gd M'W‘“%?@ée"éﬁaﬁl Figrgl t1HE upst r eam

parti ci pant pfelefmlEnddn lseafletRéd bf Qlioctalﬁﬁ%%ﬂ cﬁ)ﬁﬂsmlﬁ ES& dtRihsby the
downst ream part|C| pants. In the mnethod val ue chain 2 shown in Fig. |

i s adapt ed essop@ELed Mithea GranViacturing pr@cesA angijrgorepasticylady.caimeghadh PCB val ue
chain a Pg?’aIY&IaHﬁg %'aé-t Qa\ﬁﬁtg'é Fe%ll Lécpgy a downstream participant to an

15 upstream participant 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

-11 -



entity 12 (hereinafter "controlling entity") that is desi gnaqug,%é}rzom

identified to nanage the novenent of the fiber glass throug | east a
portion of 25 the PCB value chain. As will be discussed later in nore
detail, in the present invention, cost savings associated with a process

of manuf aMOMBE3 printed circuit boards froma startingecoogmnet (e.g. a
new fi ber glass yarn) associated with a source (e.g. controlling entity 12)
as conpared with using the process for manufacturing printed circuit 30
boards froma different starting material are realized and at |east a
portion -11°biheagstaaeingads elocied to HeTsugosy d¥hautdimiting thest savings is
al l ocated t W\ : ' jQn, in one
parti cul ar g{%gﬁ? ﬁn’&%{‘ﬁg%dmoﬁl%%ﬁ%mg?nﬁqp gd] (?}t'spé{ﬂ?oglm?s%@égﬁi %ra di vi si on
of fiber gl agssigiarynomdinisicaceiufiesr glassHpamevmanufaciundérrdl Homgevent ity 12 can be
est abl i shed as ent].1 elated to fabric 5 weaver, 6,, | amnator 8 or PCB
nmanuf act ureFoT(.')f?]nBQ eﬂ*ﬁ"é ét‘c@B b[eoesé?R}‘SﬁBgFPia@i Hury r?}thgdBa{;hf'ﬁe chain 2'.
Initially, fdacer ) REfinder B STEFCE Asdnul&iturkr ) B GPPele]Y dniyber gl ass  yarn
havi ng i nproved performance characteristics (described hereinafter) over

convent i onaPaRticRant gf £EB yalvshain2’pCB val ue chain 2 of Fig. 1, fiber 10
gl ass yarn mn“ﬂﬂﬁia‘ﬂ??fibé' q@ég garﬂ arﬁ%a@ﬁk@r 5’2’”5 ek 4% rfﬁBPgl'%sQ n
t, from e new i r

i nvestment, or a profi roduci ng er glass yarn. However,
t he i npr ovedapardvingramueved aedotrpance closacreblics WestrikzavViiergimatter) be

realized by _participant ownstreamin PCB val ue,chaipn_2. sho in Fig. 2.
In the enboaf)%‘fﬁnvfﬁﬁ%aﬁifﬂ’eﬁp .ssé’,a"lsOnl("r%?ivﬁ ee‘mafrfgoi%'%aﬂsf " 15 the
fiber gh@ssghss Rairomafufiiubratwoeld.nd? 1@ ally 16 Wddlizé AGetuth@nan agr eement
with the fiber glass yarn manufacturer 4, whereby controlling entity 12

purchases t FCHEPT Bep REPHs Srapa Producha theperw dibas glagavam.manuf acturer 4 at
Causes {he gare ek B AP aleg SiorFaRgl Spliact RS shuld BH Livinde1d 1o s
tol | i ng agr eemnlized by panticipants doverisicizor imBCB agiueechaint 2Wshdwhlie f abri c
weaver 6, V\ﬁ%r Ql.)ylnftﬁg reirn o lr%\ér?tr si'?ov(n? clznel:i\é?i, controlling entity 12 causes
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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the new fiber glass yarn fromcontrolling entity 12, forns the dolber
glass yarn into 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 paymeav1ssséicases any lien fabric weaver 6 may haveearwusvdrez{iabric for
I ncreasing the value of the new fiber glass yarn by formng it into the
fabric and the controlling entity 12 will have physical possession of the
fabric as well as conplete control over and ownership of the fabric. -12 21
May 2004 WO 01/ M@I'MWOMMa@am thy fabrig terbeiingorppratedinteauses t he

fabric to baeta'nlflﬁ pgr derlt&‘sgq info aat'g\lf?l t%&p@nt«? Otg.ﬂlta% ing into a tolling

agreenent or con act uring am nat or 8,
wher eby | amnaabfactuBingragesues \ﬂ:i’:tbrthe lémmatcccs)twbérbbvngarmnhtdrﬁ 12, fornms the

fabric into | am nate, 5 and/ or opper Qores here| nafter
col | eot | vel ePUPR Bl an Fomtof BT u L, JAES T IobES Mo aiAthat e to
cont r ol | § NGarRiéd éoppbicladNamRis cREAheRMdTalr donedtivaly Fdlerrédis b§ 1 Nt o

| am nate, controlling entity 12 pays |am nator 8 an agreed upon tolling

fee. Pr eferdﬁﬂ‘y‘at‘% ﬂ|a§dﬁ&9ﬁ’tﬁﬁther'é’mﬁ§%§°&ﬁ?tfpil’Eﬁ entiiM hédt dR 8 may have on
the l'am natc?ofngg{ rétfb‘ﬁfo‘?sf fi %*iﬁe %rﬁ:@hﬁta‘?@& R’Wolil Q%Etlﬂj §8s yarn by

form ng the |C|nto ate an uec in controller 12
w |l have mwmIaminapansseesaigoeedetﬂpdm‘eallldgafaend?refeasbmetHls psymoenmpl et e contr ol

d tl trolli tity, 12
O Tt oot VaB0s By liet [ndEr ey £BPR oatthe J8BinaRs e RAGEHEE | acrnat ¢ 1 o

PCB manid ackaiiecbt fHY nehp fiDePGRES iyBth by SrmiikBihé eabrlHME IkptinaRIghd W t hout
limting the present invention, in one enbodinent, controlling entity 12

sel I's the ItBAiRGR walyp chaiRcontmlinn ha Milithave physical pesspssirrof #9¢ ce which i s

equal 10 ¢ NemHakE S oiPAE ElrhcBE Lot S1P R RGGHALH Y8 Tarflater | am nat es

i ncorporating convention tarch/oil size ers. e paynent
recei ved by 20 d.esmiv,oidntnm@mgrmittty 1]22caL$easmidtecbcipayrt bderds b beng fees to

]]: gllf)r ![ ﬁevﬁgﬁén%@:ﬁ!red e.g. n\?%gli’mg the Pan’tiigai%a% I;é %a lfgc ar r (r)rn manufacturer 4
15 processing into PCBs for OEM customers. Without limiting the 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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gl ass yarn. Although not required, preferably, controlling e@t1imé/y;_1§04
purchases the new fiber glass yarn fromfiber glass yarn manufacturer 4
and retains 25 ownership of the new fiber glass yarn and product

i ncorporating the fiber glass yarn until the lamnate is sold to PCB
manuf act ur &¥0 EIs6As di scussed above, the new fiber gl asspgawscoymernighased by
controlling entity 12 preferably has properties, i.e., inproved perfornance
characteristics, that enable fabric weaver 6, |am nator 8 and/or PCB 30
manuf acturer 10 to realize cost savings versus utilizing conventional fiber
-13 21 May Bbss vap.0MNtbos@s npOMIBEDIDIDE Presgng inveption. thase hmottvedot
limting in ' i . L oy roperties can result
fromthe fi g%rﬁéesfﬁgrp%skg\\fvﬁ{;}\g é@é;'ﬁg%%pe%egw %ﬁ%ﬁ%ﬁ %?08%851t'>9|nnagn “'new
coating or spplying £ oawasiatingroriszivg compsiitian pokt iezst afpdrtien osthid ace of the

glass fibers gfter,they are forned and/ or_ applyi a new 5 coating

conposi t | onsl'"%a% of the.glass ﬁ%‘?r?iagﬁ”&ge‘f e fé’tﬁ'ﬁ?ﬁ@@‘qgﬁ’ PRYINY BVl ass

fabric. BOr ce¥@PtempbdiBon s af Rt fporiéh Bf BREUrFdRBVGYhE GiheP/gRfidces a new
fiber glass yarn, referred to as "Hybon(tn) RCY Yarn". Lam nates forned

from Hybon fabricyakaf exanwle. Hbe sssignee af thopreseniciovenrtian predyces Bon, | nprove

flexural stbephiler JidRIINE AYAFO] W bE -AlBRInd R vRIP! OVffpindfeshear strengt f

and i nprove tine-t reover, [am nates fTorfre romSHybon RCY Yarn

al so have t fiernpel feori lybdnoRCEdULA have lthe bbtent@bto redus®ieatal drill hol e
positioning tolerance and_ i nprove manufacturin productivity. The

f or egoi ng r BYEHPBNTRIEVE Apx et riseRrathe iapONe Hydrobytic HobditpdrAreYpant s of
PCB val ug CBﬁéaﬂ_s%nenPéH hhd Hhigtol ¥ t%t%%BﬁCWr@Jve}planﬁrg?treQ f%ﬁ‘ﬁéd ze cost

savings fromusing l'am nates incorporating the new fi gl ass yarn versus
usi ng anot h&om HyberaREY: Yeorgier heve thepetestiali torratiucesdail-bhi-wedr, si zed fi ber

Javinge. 1 elitoBR RN noBe ity bty R o e Riarh e ncor por at 1 ng
the 20 new prdaertigitys Thy doregomigciedactidly bod ifisPiviments esiblié ehkiong entity 12
and more participants of PCB value chain 2, particularly PCB manufacturer 10,
15 to realize cost savings from using laminates incorporating the new fiber
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 manufaciurer 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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PCB manufacturer 10 enter into an agreenent whereby control | bRgsEMdoy 12
sells lamnate to PCB manufacturer 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 wexoadese3 controlling entity 12 and PCB manuf act pcrosodfzzipr 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 ngotthe cgstisavingairealized bydiCR Mmagufasienend Oaindbpfermingf r om a porti on

-14 21 May 2004 WO 01/ 39563 PCT/ USQO/ 3 1 he t savings realized by
PCB nmanuf acfeh 'Bpte5ePROf 'é’gftgre rp1'="r‘{"'g9lg raﬁ%%%‘(%"i‘h%o?gggati ng the new fi ber

- glass yarn into RE@ger fat fived glasé qard Maaufagtaes 4tarrecowarthacbsrer 4 to
recover the cost of devel opi ng and produi:i t he new fiber ass yarn and

) ! n
to realize HEW‘P?‘“Q@"EI%PM'?Q peWItaehglasht |af®a'i§t‘&é"rf"§f"|‘°6 $te part of
the cost 53aYHé?Q&n,r&ﬁ\gﬂoﬁﬁﬁt%ﬁt?{?‘ﬁ%r{@%&@ﬁ%& et tAd cb&x ddvifys 9l ass

manuf acturer 4 1n order urther share this cost savings. It should be
appr eci at edredeived; fromdGB awinufagyanet il Briodiber igtassdvanufaaiurergd inafdepe

al l ocated wit t her paltici in value chain 2' in order 10 to further
share the &%Fu'ﬁé%isrtu‘a% {r\ﬁ%%&{%ﬁgrsﬁti ng present invention, this can be
done, for exanpl e shbyldtbcampatiatd thagifelesired, doaldnoafathengpsor  di st ri buti ng
a portion of the cost savings received fromthe P nufacturer 10 to
other sel ecERUNGAFER E‘Z’F’ﬁﬁﬂ?@t?g%'ﬂi H@eéQPgmtSHbfﬁgﬁgg% IBEEIanuf acturer
10 and qent g @kl spatd the dokt Salings! VeMSUtainRARg ippdseh® imfentiBR, @RSt savi ngs
to sel ected value chain participants. PCB manufacturer 10 and/or

cont rol | i ngcembetdpng2farexanipls, r thedwingrolfingeentite 1doaitocativg ®§s PCB

manuf act ur ety b Wil o LEAIJS: 1l do2PORIRS doBERFbRGnEERS usi ng | ani nat e

;
formed fromthe ne er glass yarn rsus using another |am nate forned
f r om conventiamnddctiiep 0 @l atber yélected participants, or the agreement between

the PCB manufacturer 10 and controlling entity 12 can allocate a portion
15 of the cost savings 1o 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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20 The cost savings can be determned in a nunber of ways. Fej Lhe,

and without limting the present invention, PCB manufacturer 10 nitors
the costs associated with formng a first plurality of PCBs utilizing

| am nate fornmed fromthe new fiber glass yarn. PCB manufacturer 10 al so
noni tors t ov@oeri9se3associ ated with form ng a second pl ur alectyseisziieBs 25
using the other lamnate forned from conventional starch-oil sized fiber
glass yarn, It should be appreciated that the costs associated with the
manuf acture of PCBs using |amnate formed from conventional starch-oil

si zed fi ber tie feseingter fermad fegns thehnewdien glasshiasn yeisyalforming the evi ousl y

col l ected by_the, P r . : rer 10 30

det erm nes %’8(5: dsgl\%?ar%ng%rﬁg%fu\.{)sﬁ% %‘% ‘%‘EER('%W"EQ@SFE’E%{{ ﬁ?byof PCBs utilizing
- -15 f2_1bl\/tay %Gﬁ%M(BrﬁHiB&SQSSdD&EFf th?rﬁpSzﬁ'ﬂ'@lthetdfa :garréna&{dewh?é nEgB fromthe
new fiber glass yarn versu orm secon ural i of . S using

t he ot her Ié‘i’ﬁrﬂ'@t"é‘gftﬁfm i“‘fﬂ'ﬁe ﬁgﬁ\?e&rfﬁ%niﬁefjle ?’"?ﬁ%a%‘é%fé'r’wgﬁy conpari ng
the dat a glengs alrdapdiel fo tRRDbA@SUBSEJURRt PRIMIARS I PeRffoldied BYBs. The
determ ned cost savings 5 are then applied to third and subsequent

pl uralities P&B mapufacturaedOpyilizipgammats trmeddirornghatem tibergolesgr nat e

formed 11 omehe PRMEADR ul A5SomiAl luaRUh B0 fidioRgRRPTT Dot ween

PCB manuf act’ur ér and ~ con I'ng entl manuf a er 10 shares
t he cost sawvongsilingtentity 021 POBImagufaciuréry! (L 2hirgs ahé oostt savingst withast a
portion, e.g. 50% of th ost 10.savipgs, to the cont i entity 12. The
ost " saui noLoaitaline ROtk T8 Fealivcaing SblEvgkt BPHITLF rith %r Rp IS BN by

ot her netNOdsvings¢H tRS cOMYolRsY ehiityi 12d to, estimating manufacturing costs
or using a conputer-inplenented nethod that nonitors a process for

manuf acturi ng a phegget savings andsallacefieg cag alsenppdeimmedcnidated with a
d | at L N L . th
Source an gﬁg@vﬁn?eirﬁéds ?g%&rﬁgﬁ%hﬁﬁgﬁ?@e& S et linhibSy #U %‘éﬂﬁ%ﬁn onpares the

generated d ar cting a cost of ‘'manutacturing the
product fromanusactuting gostsnyarséiy a tbalputa-impldrhentedtimdthodntbdte starting
component usﬁ%jnitlo?s tahp?'ogeg‘.rs“fglglr'n%%u gc?&r?r?gsé p%]éjuct 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

- 186 -



allocates at |least a portion of a cost savings associated w bippid}©0d9
noni t ored process based on the conparison to the source. In an alternate
enbodi ment of the present invention, the conputer-inplenmented nethod
‘monitors a process for manufacturing a product froma starting conponent
associ at edwa ai39s3 sour ce and generates cost data associ at@riuscesizm t he
process, realizes a cost savings associated with enploying the 25 nonitored
process as conpared with another process for manufacturing the product
froma starting conponent that is different fromthe starting conponent
used i n t he@tfosiated vithy? sewss, cempags|the seceivesidataeth atosed AN of the

cost savi ngierioRrhlG RAUE 6 obriFbeaRURENAERAALTTRS pRlouhfron BVENt i O,

t he conputer-inplenmented nethod receives data reflectin I rst process
of manuf act sterting eompporerdtthat isrditiesna fitoim thecstaporgeenmpdréar@ Lisktiyo 2004 WO

dat a vi th SUBPBIPCRESNS pRRREE e Ao HhS BncRbR R cBiu adpds™™ v

manuf act 8r i agsochked nothugding EieTfiRst psdcdskibaged onMbP@edinpbhigdn.i s different from
the starti ng conponent used to manufacture the product of the first
process, anfiltAPygitaelimiinggaithe pigssht InyeqtianWith &eSRACE k0 thS ng the first

process basgdpodinidhs 60 WRAVERon diftkfoBd B0 al drBEddsg, I N the present
i nvention, with respect to the enbodinments of the invention disclosed

above, "a pmepetactirgg a pratdvctTisutherrgoeessrfod manufdcturingpinted edrsuitor
manuf act ur i I Nt | I cui ard "a rtin ent" is the new
anrgé aa%tgrt?na? %Hnéone q 1S ?HSB !,'[l%w ?IIb%r bfas ly%l%lg%glﬁ

fi ber glass yarm, our ce e Contro tiaty 12. The cost
savi ngs10n smnoéaisttheideatrobidg@ntioy 4@, ci rcuit boards can be allocated to
the controlling entity 12 in_any conveni ent manner, For exanple, and

wi thout |imitingRehePSSBLBAE M MARHITHTING Hie RHPH GIFiih §oBNIS 93P Pa 2 can
receive a paWFatd #f tHelcdrrdiiltg @fityal2 meily dibvbRRnPanRer CRGE 15 savi ngs

based on the estimated cost savings, or the controlling entity 12 can
recei ve payéexamplpagrdiwithoghtimitingathedoresentdnveiitionathagentoolling petity | ani nat e

basis (for 174 %%lrgcei\?e E%QHEX} pri8|r tcat 91% gcqnélrrgleliu.a%gn %I?t’tll'né XOQTZ can be

15 savings based on the estimated cost savings, 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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paid after the actual cost savings are realized. In additionpq 2Pgt
savi ngs can be allocated using a conbination of these paynents. For 20
exanple and not limting in the present invention, the controlling entity
12 can receive an initial paynment fromthe PCB manufacturer 10 based on a
portion ofwbsessssd i ci pated savings and a second paynent besesh@mip portion
of the actual savings. Another enbodi nent of PCB value chain 2" in
accordance with the 25 present invention is shown in Fig. 3. In this
enbodi ment, controlling entity 12 purchases and therefore takes at |east
partial connewl fikgr diass yasvto falpér wehwerst.y dViers fabmciwemver @ earaplgtasn
manuf act ur e . 1 0 call the, _cont.rol | 1.ng. enti kes
owner shi p OF) rc{%ﬁgyﬁé\?vh? nglrﬁ%ﬁra%%% K/aarP ik OU%g"é'oJéosmﬂ%Ifne{%’k&e%p%g%v%al
. possessi on @dbricheemasn 6 tHeedgrgbdapoiy adlling Red herforrhing tBO neonfibeal glasyg entity
12 directs fiber %ﬁg}i,sz‘%/_%rn man;]lf acturer 4 to deliver the -17 21 May 2004
WO 01/ 39563"?"('31’7’5% s Anghg8ta Rt feast pagifal central et BWPEHTR, © er 6. \Wen

fabric weavesbre, Gkl thE $8bridd (WRa0&56 Maihtihd G siddP pbsdHsaoh ofahe into fabric,
controlling entlt%/m_lZ pays fabric weaver 6 the agreed-upon tolling fee for

form ng t hefaksig.  Thispayingstrelganes anytlientfabri¢ eveaer §eoay heve emdhe parti al
control, i.ﬁabrﬁv\nership of the 5 fabric, while the fabric weaver 6

mai nt ai ns physi cal possession of the fabric. This paynent rel eases any
lien fabric weavlexts congrolfing @ntity 1 RecaubedthecfabiNext becdutived frovg entity 12
causes the fab][ic_ to be delivered fror];fgr the fabrjc aver 6 to |am nator 8,

for processtiyTabHEVEAE BatodlaniRIAT B FOrRFPRERSHIY Bt P@?%s%?‘m ng the

fabric it oydrfkitRieeorapitdsOloriiily &1 iablic irké IRRAVTELE EBMAIRT éhtithe
agreed-upon tolling fee for processing the fabric into |lamnate and gets

at | east partiirdysdaminadtr 8 the agwadaroni toliog feador priocessing thd fabriche

arnator OBl R SRR el S A el P
cont rol | i ng wiilkithy Idrdinasarss: maifteinsaptiysivak pbssebsiod eff ithe lztinhteonThisani nat or 8
to an entit ¥)a\t/rrr]12}1t [(':B elzjaségg atn\r(] ?ierqqgrﬁn%%rué %acy)(f I'1eﬁleptgni 'meelgm%artg.u 't
15 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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board, e.g. PCB nmanufacturer 10, pursuant to a sale of the | agi\patsghr om
controlling entity 12 to PCB manufacturer 10. In response to receéiving the
| am nate fromlam nator 8, PCB nanufacturer 10 pays controlling 20 entity
12 market price ; r the lam nate. As di scussed above, the market price
paid by PCB'ME%cturer 10 for the laninate can be equaPCTES®RR b ce
typically paid by the PCB nanufacturer 10 for |lam nates incorporating
conventional starchloil sized glass fibers and is used by controlling

entity 12t Rave! PEBLALMIALFECF0 blodALY 1S cHRPNRRg Endiyth 25t |aBt gator 8,
and to pay fiber glass manufacturer 4 the market price for the new fiber

gl ass yar n. pegiogi of anysest sbvngs vealined fropeusing dhe lmipatehiermed fromyr i or to
receiving the | am:ate, fornmed fr . j : rn.f | am nat or
8, PCB manu (et éc'rbeaglaggcyg%‘dnhgﬁ)#'ﬁgeﬁﬁw{E%q%'zg%t%érgr#ﬂgge‘één 0 agreenent
wher eby, 1 nasd pssfitdrdrh ithe pbaionpafyihegostskehgp receévedoirorbRCB 18 21 May 2004
WO 01/ 39?)63 PCT/ US00/ 3{§2 11 m'patf_ , PCB manuf actfurer 1% allocates to
control | Png™@RETacHIred 19y Ineosder fgr 'Eﬁ’r glass Y8 BAYUASEIres 3P AV al i zed from

using the | @ Ak RfipPEdRIn e HbeP §isE ivaRT afd 88 Pealidé Erof@ont rolling
entity 12 realizes operating revenue and profit fromthe portion of the

cost savi ngtherewgiopatoflingrantics 12 saamllogateupast ol the eostaiadigst or fi ber gl ass
yarn manuf aFetclé{v?H f?’or;‘u &%Kﬁ act rQF ‘lﬁotﬁtf{b%t' gPJsgq'ngkLchf'ttuF% i'ﬁ‘nwoFdE er glass
ereo el Ity

yarn and to tealrze proti n, contro ng en 2 can allocate
part of thetcsisdre by cogiSsaviresewitedhé fibor §1EBs meamufacturerdr. 10 to fi ber gl ass

manuf actyrer 4 ipn order tq share t cost savipgs.with the fiber glass
manuf actbh or 4. ARSECPHEPIEBE FoHicE Jpkis PeIB G Ieciacs Wit

accor dance y{d frest@nPéRiH s ShBWRNhi g, 4.5 1§ BA¥Rnitbdithént, 4ontrBllihi S
enbodi ment, controlling entity 12, as an agent of fiber glass yarn

manuf act ur eentity ehtasran peens aftféber gisissiviegn mpnuéantures 4nienters apitheveaver 6
ooy ™ 2ot TR, A SRV B GE o  over
yarn, as weglassiyamwnensfacpuref 41 Moreover, fiber glass yarn manufacturer 4
15 retains ownership of the new fiber glass yarn, as well as ownership of the
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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fabric and lam nate, until the lamnate is sold to PCB manuf Q@Wﬂoogo,

whi | e physi cal possession of the yarn, fabric and | am nate passe romthe
yarn manufacturer 4 to fabric weaver 6 to lam nator 8, respectively. Fiber
gl ass yarn manufacturer 4 pays the tolling fees to fabric weaver 6 and 20
| am nat or 813958 direction of controlling entity 12, ther/etps2zel easi ng
all liens by fabric weaver 6 and lam nator 8 for form ng the new fi ber

glass yarn into fabric and the fabric into | am nate. A conmunication line

14 fromcontrolling entity 12 to fiber glass yar wuf acturer 4
represents ﬂﬁé°r4'@%f ?'BP' glass YA 'T‘ﬁ'g”féﬁﬁg?fﬁ 2 Pay tﬁ? ?‘g@?g ?efﬁ ®i ber gl ass
yarn manuf agipgcOivedvdr® 96d iavshatoh® new fiber glass yarn to fabric weaver 6.
A communi cation line 16 represents the right of controlling entity 12 to

direct fabric welavesp@rsedodetceivieg laminate faroadafiipmahe mevgfiberglass,, a
conmuni cat i | i | . r ol ntity 12 to
Girect | am ars Pl HangBRRGEFTD Rabn Bphirditha 2ol ool bl BesS0' 1
Conmuni c&t i eranufateurkd 4amarket price $&nthe |aminate.g it coftrotligt eraity i1y entity -19
21 May 2004 WO, 01/39563 PCT| U5001322§1 1%&0 di rfaCt fiiﬁr gl asis arn

g ' 8

manuf act ur eFESFMES 1HEATKE! RIAT RRYGE B QEPHEACHYEY "% ni nat or 8.

| N responseghity £2 ebr¥dds kRS paRneNt & fiBE: dib&MaRardetef kber gl ass yarn,
PCB manuf act ur er 10&?(%8 controlling entity 12 or fiber glass 5

manuf act ur efhareaiekdtCHmasutacsurer AQ allgsrtiestte controipatandity iR entity 12
receives th o%mggtthgreo%&w Fla\ttag%q)@‘e@gjﬁ?ﬁ%%f%?%F{geﬁcéputif?ﬁé rolling

entity 12 forwar I'S payne gl ass manuf &act urer Thereafter,
PCB nmanudactaminatelformed domt dse hewdioer gidsisi yagn eetsus yusihg atheplantinare of t he

cost savings realized in response to. form PCBs utili zi 10 | am nate
Formed 1 rom S GasEM G Stayah-AilAea [ deg YAt STEREHSRE® | or e
from conveniieOaadt sal/gs Rvith khét@r&%iﬁrﬁ@@ﬁth?' B35S CHatMIing eptiggn 2t o share the
cost savings with the controlli ng entity 12. Controlling entity 12

real i zes opEadiEeneperetes irveane apaaretit fropniherrorion of ghe eestiamvingsst savi ngs
received from.RiH PERBAE MahGFacliPer $BN ES AN ERfidy 2 LRariDE €S 2
15 portion 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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15 portion of the cost savings received from PCB manuf acturem%ﬂdog fiber
gl ass manufacturer 4 by allocating a portion of the cost savings~ to the

fi ber glass manufacturer 4. As discussed above, PCB val ue chain controller
12 is preferably an entity such as, without [imtation, a division,

subsidi ary woounspssst of fiber 20 glass yarn manuf act urer pérusoomygr ,
controlling entity 12 can also be an entity separate fromfiber glass yarn
manuf acturer 4, or fiber glass nmanufacturer 4 can incorporate the functions
of controlling entity 12 within its operations. Were the functions of
control | i ng vahe ehaine23 %" anth@or poewrent market pricesowhilg lepaklingfikber
manuf act urer 4 |.catd on | , ln. Fig. 4 can be
el i m nat ed aﬁ%%ssf‘f%grrﬁ%%b&gﬁn% mnéﬁ-ﬁ% gg’t%g?éec?( ﬁ%@gfi\?égnd rect | y the

mar ket pri cebepafits foy pRicRicingpand ittodueinglibe inewv fiben giasseyamd t he portion of

t he cost savings

real { zed by PCB manutacturer 10. Based on the foregoing,
it can be seen tHa‘%"ﬂ"kéb?)F‘Bg'éﬁlat?dn{}%ﬁtaiﬁtgﬂ”&@g"%ﬁ%fﬂlrﬂgn"ﬁgwl‘l"?rb gl ass yarns
to be progluggeriaavet 6 odHfiedol BlandREB mdhufdetdiy 120844di¥EudEE6E39563 _
PCT/ USCQO 32211 val ue chains 2', 2" and 2"' at current market prices while

enabl i ng fi [Rbove gregeesynied asereppERle @nd disfincg epbties, AW oop@pimek and ot her
econom ¢ - bepgld é&itfe%rmg{; pg%hﬂ?p%d;gé'ﬁﬂth[]og%% o} Q%}i afr%%}eéiltﬁ{!ass yarn.

It should be appreciate at a rn manut act ur 5 fabric
weaver 6, | zoithat the SoraradlirfCGBiigrilX aeedipaly chdsadelivesy wf kel fibabohaes ar e

presented as separate and distinct entities, t. r_ nore ,of hese entities
may be cont rBPIR ﬁd%ﬁ"ﬁ‘ﬁ'ﬁaéw%é‘:’ pe ng%e igrgg ﬁai'gﬁl g?rg%?fa“&'lﬁ ¥ so that the
cont rol |19 withddt)irditing @86 pRIRkiit FRBAGoK hk\@hirolihgldntity i12efar0déits in a
predetermned formto the single larger entity. For exanple, and 10 w t hout

limting thevighas@ntity Hiadns vemicalhnintegnatecdota thegexdent that itcamdrelgital  with an
e ot ST R AL b AEE b SRR E1 2 1S
i nst ance, cadmdtantd,icogteliingtentity 1\2owbdidoorly haew ¢o Helivie lor causoto bause to be
| delivered to the single entity the new fiber glass yarn. Transfer of the
15 new fiber glass yarn 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 aliocate 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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delivered to the single entity the new fiber glass yarn. Traagw%¥2@b4the 15
new fi ber glass yarn and associ ated products through the value chain would
be handled internally by the single entity. In a manner simlar to that

di scussed earlier, the controlling entity 12 and single entity would enter
into an agMRMBHS3whereby the single entity woul d al | ocaPEVHSI0PRAEt 4
portion of the cost savings realized by the single entity which are 20
attributable to the use of the new fiber glass to the controlling entity 12

so that the _gcontrolling,.entity 12 d.sh L0 Savd . I f the
Singl e ent | EPoMRERIFaCE DR PAATR 2fPh wRAMpEch ot IpaE BRenRE ML | e
t he contr ol iWwovgndabrid ynd suin@desnapplicatisre oflelresie cpmphtiblecsitinger gl ass yarn

in the formof a fabric.to the si nglg entit%. 25 .Thg%gnventian as
di scussed afsWefodinedabis waaner Banddygicqgrolpy epHyy WL Ur er 10.

However, it aghgtdethdi® vARER GfbAt6€ atddrtion 6P’ &sh isBEBingSrédlied Byans al so
share in the cost savings of the other entities in the value chain. For

exanpl e ‘@ndfakirichyegver iGrivhiahgsatsibytabde ke uping dhe new, fikS1assHYare tReaver 6 may

realize a c L1 ' ving fabric 30 incorporating the new fiber
gl ass yarn eef:%%@g&@ﬁ?ﬂgﬂiyﬁo need to apply a -21 21 May 2004 WD 01/ 39563

PCTI USOCQ 32211 sTixs piesgnisinzentian s disclmspd phove prdiscussedyedwe ng, nor i s heat

| eani f th fapri d,sub t Li catjon .of '
Compat | bl o EPREKGS! FEROIPBE0 SR # 20 Pir GELHBLE SRR BANT PR | ng enti ty

12 can ent egaiiRgPof PCRMARIRRIurNH OMbyadlicReMP St RabOA PoPiorPbf tHie cost
savings realized by the .5 fabric weaver 6 which is attributable to using

t he newl0i beestgayingsytarthe controliageotity 321 i eyvevari ityshepld e present _
| nvention agpgﬂegé&oflg]%tqngﬁﬁelth‘?% ﬁ’f ﬁﬁéﬁaﬂﬁ c'toﬁ'ce Eé\ﬁn%sc%iiféﬁ bgfa a controlling

entity 12 in ue ¢ aring | cos savi ngS of a PCB
manuf act ur eparitigigapt &l b eahiel cigiratvitheatbbr selpctet ipanticiparithdén 1§ calse savings to

e contr ol L i bk S2nal v ot 3054t oBIGThRke, 12t e
chain w th gbi@ktreghamhRy A hh GhPRedrR dnfity B diseldeed herein is not
15 limited to the particular value chain discussed 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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chain, and nore particularly allocating cost savings extractg N@{/
downst reamentity with an upstreamentity as disclosed herein is not 15
limted to the particular value chain discussed above. Mre particularly,

as illustrated in Figure 5 a controlling entity 100 controls a new
mat eri al t W&O13%¥dn used by manufacturing entity 102 at PHEVEHEREF val ue
chain 104 to nmanufacture a final product will result in cost savings by

manuf acturing entity 102. In order for the material to be used by

manuf aC-t ur I\E%léegttlmt ralb@;giq!.llée benvtelet%H m%t%n%los%h\%é}gglfgh a series of

processi ng I ni y a first entity

106, pasSeSmbhﬂﬁUﬂhlngté’t&ltva|028mCé'laé§lreﬂ%nﬁrdedles anmgmrﬂteeﬂl Heywaersecond
entity 108 and if required a third entity 110 ¢£V@ﬁd|fferent formns.
Al t hough notorieding epfity QR and manufarduting E‘i“i'tX” Y ted to a different

form it h%aﬁuf%ét&%tﬁp'owaéwa Bledef@tffingfipite {07 tREhateeiianabl y greater

than its previous he progress of the materi al throug@the val ue
chain 108 |turthcoagmbltechilbyat@(mtleaﬂtla prytientof Py FOSt saMiNgsafealzedelY ected in a

Xlatnﬂglrjghshgnmlaﬁ{]fa rH%gér?tﬂy f]d‘?sges It:n r1‘|ror§rit ée ofrﬁ%q'ﬁgttenglotolz' gures 2-4.

nve Ion, the control by controlling
entity 100 @shtrffing emstyr rO®dIn thlfhgimher ':i:ohﬂ'oﬂingidrﬁllty 160t demt shdresscl osed
earlier in connection with -22 21 I\/a¥ 2004 WO 9563. PCT/ U8004 32211 val ue
chain 2" andremoghsaviogs PHabuihE MR °é'|"’F5F"’"i BVPYEPRY HSET ©
manuf act uri @ fofdiby 102 in a desired formunder an agreenent between
controlling entrty 100 and nmanufacturing entity 102 whereby manufacturing
entity 102 pays As giscdssedranirirrd sevdaraleoffthe inteempdiate processiod stepgafher agr ees

manf act ar 16 ERETE, 4088 FRbPhET Aroufite podfLes BRiceRd by BB ine
control li ng1@eati knythidfpel ot ddhis cll‘mnn@cintrmmn;t entityi mp anuild gelileO tlemn share
the cost savings attributable wt ct w.t stream user of
the mat eri ainatefigl ag capsscthespatasial 'Fq é‘? deg %‘?5‘? eghty; 11@2 i WF@I‘%‘HPat e
processi Ng gLeERFp&form the necessary material conversion(s) and allocate a portion
15 of any cost savings realized by entity 102’ in the manufacture of the final
product 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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the material can be controlled by a single entity as indicateg ppy et ed
line 102'. In this type of value chain, controlling entity 100 woul d
deliver the material or cause the material to be delivered to entity 102
who in turn would performthe necessary material converS| ong é and

al l ocate aY{OPEP¥R 15 of any cost savings realized by enf W3R in the
manuf acture of the final product to the controlling entity 100 so that the
controlling entity 100 can share in the cost savings. It should al so be
appr eci at edejthafer Camermdiw Fibgr giaés straddfas propielidsvitiat ntakes ieless | al  whi ch

will result in cost savings directly to a processing 20 entity, e.g.

cust omer ( mfragiMe ihp compreundieg andeextaisiqn aperaton thanswestongly  mnyf act ure
a final proﬂtbg,tp i fdCiel ON of the

mat eri al segneff:t{g?p!:aas @yr?ﬁéo%srtg) |ng§2ﬂt?||t9§/esi%gdér?d t he processing
entity ent eu:omeIChmg ugsssbnelmngvtﬁed@bgnd ketrpdiog eguipmentess wWeyl asur chases t he
materi al _at, a eterm ned cos al

mat or | a1 5 ladh HeACesEEmGng & e Fordand i RBterRl ad eFRINELbyRED

attribut abl &t feast h%otﬁcﬁh oiftrteh&:strahahgelreanzba byehe teatredenmmtanbbaed

controlling entity 100 by all ocatl ng at least a portion of the cost savings
to the cont"t‘i’otl"'F"l"r"tj’pBﬁ‘ti ﬁf’?“‘i@ﬁpp ¥6r exanple, and without liniting the

present inventiGfhe |Bb&tﬁﬁﬂﬁé§$édnr%s%ﬁbb&)(rvntllp%fér%ﬂc@%o #hd pReérréd ass 30
manuf acturer that sells a new type of chopped fiber glass strand to an -23

21 May 2004emb)a®m1®9569b9©ﬂﬁ5m@0ﬁ@ﬂm anxk altefavionsTwdl eeanr itp Baoseyl ass strand

oper ot 1 01 1HEelrBRY sRTE g e B e R At Gl B AR P Bl ROGRRC T DL ET

i's | ess weadetailed bescripGiopo ol eRgmpIes 6Mbindtitne@fhhadatbodmderext r udi ng
equi pnrent, as well _as 5 less nmetal contam natiQn in thgF gg)ounded mat eri al

and ext r udethoyn insFigsag-4 gansbe ytifizad Toosatisfy repuiegents "% i zed by the
extruder ar;garatﬂpgﬁ&tﬁcthetp@é Mu&eﬁaaedtg.hmeatmat tt-%rmva_rm‘od pyention has

been described wth reference to the preferred
construed as including all such modifications and alterations insofar as
15 they come within the scope of the appended claims or the equivalents

thereof.
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enbodi ments. Cbvious nodifications and alterations will occupqppytdppge 10
of ordinary skill in the art upon readi ng and understandi ng the precedi ng
detail ed description. For exanple, conbinations of the enbodi ments shown
in Figs. 2-4 can be utilized to satisfy requirenents of the various
partici pan™@93%%6e PCB val ue chain. It is intended that PEFESIO0AMAt| on be
construed as including all such nodifications.and alterations insofar as 15
they come within the scope of the appended clains or the equival ents

t her eof . 23@%@&#@&84 WD 01/ 39563 PCT/ US00/ 32211 WE CLAIM 1. A nethod of

al I ocati ng ings in a printed circuit board value chain conprising
the steps of: 5 (a) having a controlling entity; (b) causing a | am nate
incorporating a fiber glass yarn to be deljivered to an entity that causes
manuf acture of d-pri Atregthodiaf@ipeatiimeest(saumgs in @)privded ciguit Reafdanuf act ur e

of PCBs; a i st a portion of cost savings realized
fromthe m’\%ﬁ%ﬁ%@@#ﬂt&ﬁé tg%?%éo&?he controlling entity. 2. The nethod
as set forth in clai @l Wairng acbhirolbagentity; step (b) is controlled by the
controlling entity. 3. The rret?hod as _set faorth ;.n claim1 further

i ncluding the step dSPUPREHA R RYEINCUPPIRED L UPs AURT YHM Phe

manuf act urer of pRERsiverdd ith iadi didity FRat! GHsB@hRinufadibRPo(Ppriksgsus utili zi ng
lam nate different fromthe lamnate of step (b). 20 4. The nethod as set

forth in clai m £irewit bagid PEBluding the step of allocating at |east a
portion of the cost &@vi %%Pitnﬁ P8 ik of prg'rg,{H ed circuit board val ue
tity

chain other than the controlling entity.
10 {d}  allocating at least a portion of cost savings 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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25 5. A nethod of allocating cost savings in a printed circub od4 Vval ue
chain conprising the steps of: (a) having 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 30 circuit board (PCB); -25 WO

01/ 39563 5 ¥AMNM¥32004 PCT/ USOO 32211 (c¢) causing the ®memwsenezme of PCBs
In a manner that results in a cost savings; and (d) allocating at |east a
portion of the cost savi ngs realized fromthe manufacture of the PCBs to

the controlling ent!tyq npgw&dm%\fn%khﬁg%tf'ﬂ&fs%? mafdree |0 @ printed

circuit board value Ch aln co he st avin
control I ing enti trgsulfshin a:aumsaylr@sf aher glass yarn in a predet erm ned for m

t 10 be deli dt nt ed t boa t th
OB manuf actur o1 causiflg | MPFROBA HARLE KRR ob oG tof REK e RIEA% ni b o

| am nate; (d) thefrcﬁﬁahmmﬂaétufeeéf GRUSCBY B GHiEdiIRy &ititpCBs; and 15 (e)
al l ocati ng at least a portion of cost savings realized fromthe
e

manuf act u of PCBs to the controlling entity. 7. The nethod as set forth
inclaim6 furtheg %{H'% PLIcLER ggtgcﬁjl JHN BEneaircSa realized
fromthe manuf act ure 0 (k%&hé uti ﬁ glcng t ﬁqam ngte of rgt epo?%s ver sus
utilizing | amluacbatnmmnmmnn thegsteps ber gl ass yarn different fromthe fiber
g! ?ial %/alroga(r)];i step (b) haAvmg ahcontro‘hn%lén(ﬁatl ng cost savings in a printed
(b}  causing a fiber glass yarn in a predetermined 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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val ue chain conprising the steps of: 25 (a) having a control b ty;
(b) causing a fiber glass yarn in a predetermned formto be delivered to
a printed circuit board (PCB) manufacturer; (c) the PCB nanufacturer
causing the fiber glass yarn to be incorporated into a |am nate; -26 21
May 2004 WAQMBEYE63 PCTI USOO 32211 (d) the PCB nmanuf act BEBUSN0AZSI ng

manuf acture of PCBs in a manner that results in a cost savings; and (e)
allocating at |east a portion of cost savings realized fromthe

manuf act ure of PCBs thg c rolli.n ntity. . h .al l ocating
cost savings in a pritk%)’t edﬁ.'cel E@%l ta%lg)%"%ﬂ%r\?g %'gg?ﬁézrfurﬁg%g%?fg?% "?he st eps
of: 10 (a) havi ngmanaenthaokédultg ie@atddsy sagings;cadsi ng fiber glass yarn to be
manuf actured; (c) causing the fiber glass ?{arn to be woven into fabric;

(d) causing the fabril® todlReating &t lgasheRpriion 8f sostgavmasdealized) causing the

lam nate to be dpdrh\tRE PshriBactlrei PEEs e coYSIAT bhdyrmanuf acture of
printed circuit boards (PCB); (f) causing manufacture of PCBs; and 15 (gQ)

all ocati Rg at |east a portion of cost savings realized fromthe

manuf acture of RCBs t0 |1 ' 10 5 set forth
in claim9 wher eslgr? atA F%glg?&gﬁgeﬁc%fa l"éggggp%%\wgs( I(il:\)a, p%‘ﬂ?d;&‘rﬁ%nﬁ:)oggdr e
control | ed lué bRaiaadinimisingtheestepd yf: 20 11. The nethod as set forth in

claim9 wherein ste b c), (d nd (e) are controlled by the
controlling entity. p?a)( )ha\gin& a c(on)trollﬁl'\g en(tlter; y

{b) causing fiber glass yarn to be manufactured;
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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12. The nethod as set forth in claim9 wherein at |east one gjf Wﬁeps
(b), (c), (d) and (e) are controlled by the PCB manufacturer. he

nmet hod as set forth in claim9 wherein the controlling entity is different
fromthe entltlg causi ng manufacture of PCBs. -27 21 May 2004 WD 01/ 39563
PCTI US00/ 3Y2M~¥4 The nethod as set forth in claim9 fRGHSYSRH udi ng t he
step of determ ning cost savings realized fromthe manufacture of PCBs
utilizing the lamnate in step (d) versus utilizing lam nate formed from

fiber glass yarRns difhehiHod 4068t kdHh ini draim THunber MalBingthés@p ofb) . 5 10 15.
A nmethod of allocating cost savings in a printed circurt board value chain

conpri si ng detarrrmle@gostfsawoagt remim Q'OEI tb@maftbufathg of FCBsyutiligisig thgusi ng fi ber

gl ass yarn,to.b C to be woven
into fabri éaml g‘ﬁ %ﬁgqﬁ) V?rﬁ‘és Fé{@"i’ %"E')'“ i fton'g'gérl 5@%{.9%@@% él‘JP'I am nat e;
(e) causi ngj;ﬁh@ntammﬁ{eeﬁﬁa desstgdrin\ofrsesb (B). an entity that causes the
manuf acture of printed circuit boards (PCB); (f) causi ng rranuf acture of

PCBs in % rranner that results 15 in a cost savings;. and al | ocating at
| east a portioni8 chHdpetbadiafqliosating sest savingmin ﬁé’rﬁﬁ‘ﬁ"rﬂl?'é‘%}t‘h'i’%a’gf PCBs to

the control/y ld@clﬁﬂib&%pn&uﬁg tﬁﬁ ‘Ptgqg of allocating cost savings in a

printed circult 20 Va hain that includes a yarn manufacturer
whi ch manuf act ures fiaber @Vmayanwwllag\ﬁemwr whi ch forms the fiber glass
yarn into a fabric, @’) | am nat or s the brlc nto | am nate and a

printed circuit boar (ﬁeﬂf'“ﬁgffﬁwlﬁsarveﬂf“* Sﬁ"? rr%tu[ & laninate into a
printedi@ircuit boarg@) \dauehgtihe fB@Bgma%mtwbemmhhmdﬁbﬁsa CEM

custoner, the net hod{ 25 cc%rlrjrs)lrnl Si nq t he steps of:
g the Tabric to be mcorporated 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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(a) having a controlling entity; (b) transferring to the contgqq}leum,;entity
at least partial control of fiber glass yarn manufactured by a yarn

manuf acturer; (c) causing the fiber glass yarn to be delivered to a 30
weaver for ' into fabric; -28 21 May 2004 WO 01/ 39 PCT/ US00132211
5 (d) tran%?l\rqggrn\% to the controlling entity at |east pa??%’gfmﬁ%htrol of
fabric formed by the weaver; (e) causing the fabric to be delivered to a

| am nator for lamnating; (f) transferring to the controlling entity at

| east partial contrdd) of trhasteniigetd iersmtiflinghehtitaat RakOpartla)) sel ling the
| am nate to a PCB ma u; turer at a market price for other |lam nate forned
from ot her fiberCitie gag’(ﬁ;fo(rﬁ?d@é{dglaﬁbeac"ﬁg | aminate to be delivered to

the PCB 10 manufactungr; EdusidlpiRy fEbRk 6 beQilivedti tBESlahfiddibr & by the PCB
manuf acturer in response to formng PCBs utilizing the |amnate versus

utilizing the otlAminatiagi nate formed fromthe other fiber glass vyarn; and

15 (j) akl ocating at 4 eas ti f St | f he
controll |bng entity. 1‘{} 1#{3&%8[1" d%gtsh%sceo:n%’g%ghenltﬁe\ét arél%rént kgn{/?ﬁerei n steps
(c), (e), (g) amdtriohdf Erénatei forratédylhetdainaeorirolling entity. 20 18. The

met hod as set forth in claim1 erein tr ferri at |east partial
control in steps (b) (gq( d) seling ?ﬁvﬂwtﬁdgféﬁ%m?g%@'ﬁﬁépgmeb and/ or

rel easing a | i erpricéFod 8thef MninBlRAMRY Péth diRé fibdr Ylddsajdh18 wherei n:
(h)  causing the laminate to be delivered to the PCB
10 manufacturer;
{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
varn manufacturer;
the controlling entity retains ownership of the fiber glass yarn

formed into fabric and formed into laminate; and
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the controlling entity purchases the fiber glass yarn fromthepm 4
manuf acturer; the controlling entity retains ownership of the fiber gl ass
yarn formed into fabric and forned into |am nate; and -29 21 May 2004 WO
01/ 39563 PCTI USO0/ 32211 ownership of the fiber glass yarn transfers from
the contrdVPMH¥@ntity to the PCB manuf acturer when the PRTBSoongemf act ur er
purchases the lamnate fromthe controlling entity. 5 20. The nethod as set
forth in claim19 wherein: the controlling entity causes the weaver to be

paid for formng the fiber .ql arn into fabrig: t control ling
entity causes the | amor‘{'é'feé?h'?c?ﬁ@eé F’dg'F'Bér Varfngt ?ﬁ”sﬁars{apﬁéeimftggri cinto

lam nate. 10 21. cdrmrofigherditaso ke PCB mbnifactural wha th®Ca8 n t he

controlling entity pays or causes the fjber_glass yarn panufacturer to pay

the weaver  and/ JPERHECHUSRR PRICBRSSS e Jaminely MEY Moyl $BRY | n cl ai m

- 16 wherein step (i) includes the steps of: 20 25 forming a first plurality
of PCBs utilizing the lamnate, formng a second plurality of PCBs

utilizing5the ot hed. |Thimethed ascsedfaithiimglabostd wdereigs from formng the

fi I | i f i Li-7ing.. ' f h d
et plurality of  PQRe b bl Ui a BTAELSAUES BYBe LA (he secon

plurality of PCBs utilizrn amnate; an I ng the
determ ned cost shwnigstheditidnigiabsamaen mtbSeopierdnd pluralities of PCBs forned
utilizing the lam nate, 23. T?e nmet hods as se‘ forth i rL claim16 further
i ncl udi ng the the controlling entity causes the laminator to be paid for

forming the fabric into laminate.

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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step of allocating at least a portion of the cost savings tos y@@gh one
of the fiber glass manufacturer, the weaver, and the |am nator -30 21 May
2004 WO 01/39563 PCT/US00132211 24. A nethod of new product cost recovery

in the pr 0%6139%& and distribution of fiber glass yarn E&ﬁg@f‘l nto printed

circuit boards CBs), the nethod conprising the steps
transferring at |l east partial control of fiber glass yarn 5 froma first,
fiber glass yarn-producing entity to a second, controlllng entity; (b)

transferring poszessimedhod BEnéWISbIGE 1SSt )‘@crd%hpmathetﬂ?bmﬁbtnon
fabric-producing entity at the direction of the secaond, controlling

entity; 10 grd dissibytieg efiiberighss yaraderned nte piptes qitayitROards)) transferring
possessi on ﬂj gyeﬂ{ ar%ﬂfodfcfo%L Iﬁ{y &d s%lp.t ity to a fourth,

. | am nat e- pr oducl ng ent at 1 di rect on of the second, control l'ing
entity; (e) formi ng t{ae falansf@rnnnet lrastopartiat egntrch of fipet glans en i ng

possessian of th t mthe fourth Ity to a fifth,

PCB- prodgm ng enﬁ? nhfS% ﬁtéercﬁq‘?segc‘ﬁrBrPrg(Fuct'%enét c%n%seccogﬁfrol ling entity;
(g) formng the (Lcafmcma{geemnyp PCBs; (h) determ ning cost savings realized
by the fifth entity in 20 response to form ng the PCBs utilizing the

| ami nate versus util i(e} ngtraaﬁf@rw P‘P%ﬁ?ﬁﬁ'&f‘é’fftg? HeBr glagsvamotn@r fiber gl ass

yarn; and (i) a%%a?éqg%aarta&uanﬁife%”hﬁﬂ% diRctiBR 038R0 38eorRNt r ol 1ing

entity. 25 25. e et as se In claim?24 wherelntransferrlng at
| east partial cosamuoillinglergitgp (a) includes t ransf erring ownership of the
Fiber qloass yarn to t he ?c?r%acfrrl]g‘the Pger g(gjllalssI G nGnto a¥abnc,
{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;
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 st ack-up hei §i%tSeCOPRaERNtIRYMGERHY Fetajpsspwnership of the fiber

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;
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-32 21 May 2004 WO 01/39563 PCT/US00132211 5 reducing | am nabeg pjidgogat i on
due to increased density of conponent nounting; reducing mgration of
nmetal adhered on the |am nate versus lamnate formed fromthe other fiber
gl ass yarn;_ | i ng through-hole positioning tolerance; and inproving
PCB nanuf a&%%%gproductivi ty. 31. The nethod as set foFfHUSHBHLLi m 24
wherein: the third entity increases the value of the fiber glass yarn by
10 formng the fiber glass yarn into fabric; and the fourth entity

i ncreases the val ue eéddch®y lahliestedltstiorpdle tdinctedsall AgnsiBeof abric into
| am nate. 32. The nethod as set forth in claim24 further including the 15
step of all ocati9RANEPEEVUNENEDrti on of the cost savings to an entity in

the printed circuit r&ﬁﬁ;ﬁrg; Nﬁdr’dﬁoﬁIB?irﬁthItMeré&‘@rgtlfoé;ﬁgﬁﬁﬂlrer@rédéqg entity.

33. A nethod of allocating cost savings extracte ownstreamentity
in a val ue- addedapirate sgimeg et thewither tiver ghassryaam 20 entity in the

processi pg chain cost _savin t he met had. co hSing .t steps of: (a)
pr oduci ng a materi al |rpﬁrogu}qgtﬁ-g?ug oP?r[]e S} '°§H‘% ogl‘?rﬁ%&l'ﬁg%nateri al in the

first formfroma fiirmprovititf PCB rbsndasteeng redickivity. 25 (c) processing the
material fromthe first forminto a second form having greater commerci al
value than the first form (d) supplying the material in the second form

to a third entity (&heRhORBAHs"Dt 5% TRERIH 34 fhemid:ne second forminto a
30 third formhaving greater commerci al value than the second form -33
the third entity increases the value of the fiber glass yarn by
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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21 May 2004 WO 01! 39563 PCTI USOCQO 32211 (f) quantifying cost Q@\M@Q@M
realized by the third entity in response to processing the material from
the second forminto the third formversus the third entity processing
another material from the second forminto the third form 5(g) extracting
the cost saX¥@W$863and (h) allocating at |east a portion BCTURSSEALr act ed
cost savings to the first entity. 34. The nethod as set forth in claim 33
wherein step (d) includes 10the step of supplying the material in the
second formfromthe gsecond entity to the third tity.. 35 The nethod as
set forth in claim 33(?\/\,her%aﬁ?'g\g?iﬁ"?tcﬁa"ﬂ?élrﬁﬁ'&?g{l?Yet ttgﬁg eb‘f'fy B ocessi ng
the material fropashBRsd td ptodeQsinyithd matéridl Hidh tRel badandf fordm ihevingg gr eat er
commerci al value than the 15first forn supplying the material in the

i nt er nedi at e f or Hifd fomm yRssee Hnthirdrantity presesing anothasdnatedaldiemy v ;
processing the ”meeééc%hd{fBﬂﬂ‘liH&eﬂ?%ﬁﬂ% Late forminto the second form
t

havi ng greater commercial val ue an the 20internediate form and step (d)
i ncl udes 8 he step of :(gsuppxpiacting ke nestesavirigsi endhe second form fromthe

25internediate entity,to the third entity. 36.T h et forth in
ol el m 35 whorei n -t halhh {r ogHd §t BANS PReoRgORe iR Eede racerial i n
the second form gsviggdfd tadfitse ehfigy,t hird entity that purchases the
30material in the second formfromthe first entity; -34 21 May 2004

34. The method as set forth in claim 33 wherein 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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WO 01/ 39563 PCTI USOQO 32211 the first entity pays the internedj M@mgi ty
for processing the nmaterial into the internediate form and the“first
entity pays the second entity for processing the material into the second
form 5 37. The method as set forth in claim33 wherein the first entity
receives t RPHEPEial in the first formfroma producer BETURWSEMeri al .
38. The nethod as set forth in claim33 further including the 10 step of
allocating at |east a portion of the cost savings to an entity in the
printed circuit board,yal ue chain other than.the ntrolling.entity. 39. A
Computer -1 mpl ement od N THEGERET PAFF Soe bl el Y fororob B e v &
manuf act uri ng prroeasi iree nipe irkedgadidte foah; Bedl | zi ng a cost savi ngs
associated with using a, process for manufacturi a product from a
starting component g@%é‘&‘?taﬁrgﬁy\ﬂ?t’ﬁt%e §W@ee’§§V38WQF8%F'W the using the
process for manubaGiaUHtO®hd BecdidoRwet froma different starting conponent;
and (b) allocating at |east a portion of the cost savings to the 20
source. B50. The nethod as set forth in claim39 wherein the process of
manuf acturi ng a p§odugt. | pr.o (o] u [ inted.circuit
boards. 25 41. A%‘orrpqﬂ}ee¢-th%pglgesrr%e§tsf é&krﬁ%tcﬁg' ?‘%ﬂ%r%[ggg??f'rr‘% e?'g]st‘? savi ngs
associ at ed wickivea thamudtagiiun ithg fipstdoaa Sror GNodacerysf tha)mamenalt ori ng a
process for manufacturing a product from a starting conponent associ ated
with a source and generating cost 30 data associated with the process; -35

21 May 2004 WO 034.395G3 MEtHodS(A0Le3 384k iR claim 33 further including the

10 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.

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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(b) conparing the generated data with stored data reflecti ngﬂ?m@f
manuf acturing the product froma starting conponent that is diftrerent from

the starting conponent used in the nonitored process; and (c) allocating
at | east a“%)‘”g.b D of a cost savings associated with the nonitored process
based on tRhe ¢ n%ari son to the source. 42. The nethod aS“¥¥t%FEEn in
claim4l wherein the process of 10 manufacturing a product is a process
for manufacturing printed circuit boards. 43. A conputer-inplenented

net hod for allocati ng)CodonsstfindOhe GheRfibdHEth Withstére@Bdth act uring
process, conprising: 15 (a) nonitoring a process for manufacturing a

product from arefiesting mycasswhonenifacissiogitae etpdct firom getatiegand generating
cost data asso%%ﬁgew tthQ{ LJ‘&’H@F&&%?% Jﬁg)stafrﬁf’i‘ 'c%h%%@‘nt%ﬁ& V! ngs
oying the p onpar e

associated with'e nmonitore rocess as ¢ W t h anot her
process for 20 menoionttbred prgcédre amdoduct from a starting conponent that is

differe fromthe séirti?| cor%on nt used.in {/he noni tored process; and
(c) allctating at |e&st d’BB?tt"_? At 9%1388_5{""5% ?REX RYM9%e  source. 25 44.
The method as sabsdciitbd with HemBhitdradisrotbds batRdrOfRSSorparisdRNYl act uring a
product is a process for manufacturing printed circuit boards. -36 21 My

2004 WO 01/ 39568hePEoyress00 32211 45. A conput er-i npl enent ed net hod for
determ ning cost savings associated with a manufacturing process,
conprising: (a) receiving data reflecting a first process of

42. The method as set forth in claim 41 wherein the process of

10 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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manuf acturing a product froma starting conponent associ at edeMszo'éd,a

source; (b) conparing the received data reflecting with stored ata

reflecting at | east one other process of manufacturing the product froma

starting c%?aﬂﬁgk that is different fromthe starting conponent used to
e thepro

manuf act ur duct of the first 10 process; and al I"Sd&{¥¥F4t | east a
portion of a cost savings associated with wusing the first process based on
the conparison to the source. 46. The nethod as set forth in claim45
wherein the proces OA cothpurenifhpleirshtetima tHudofbl Aletérmitingrceeess for
manuf act ur i nsgavpri nt ed ci rcuiL boards. . o
ngs 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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