NUTRI TI ONAL SUPPLEMENT CONTAI NI NG LONG- CHAI' N

POLYUNSATURATED FATTY ACI DS CROSS- REFERENCE TO RELATED
WOEZDENTEB6AND PATENT APPLI CATI ONS [ 0001] Thi's PCT/US2006/047814

application is a continuation-in-part application and

clains the priority benefit of U S. Patent Application

Serial No. 11/303,374, filed Decenber 16, 2005.

BACKGROUND OF THE | NVENTION (1) Field of the

I nvention: [0002] The present invention relates to a

nutritional supplenent, as a neal replacenent or

METHOD AMDA PPARATUSTRORA! HRENTED W IRSTUNYBO D USING

chr omi ASERIABSISTED RAEALRIZATTON AND A QF A
contains a unique |ipid RfigperkReudi ng a [evel o
suppl enentation and a | ow w6: w atty acid ratio
relative to the typical stern didet in order to
provi de health benefits a WO}‘B prevent adverse
Pradit h consequences. (2) Description of the Rel ated
Art: [0003] Toddlers and children in devel oped
ouniri es are notoriously Eﬁi*Cky eaters. These eating

il s coupiheemiberipentis 1elate ke anicrerlectsenigstivmhuesnand
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nutri I mportan m ze

ddiraitoprend pabreensigch nutrient is the w3 | ong-chain
pol yunsaturated fatty acid (LCPUFA), docosahexaenoic

bd. (DHA) ... 000 has been shown to be inportant
@%??réé%(ﬁr!ltorf\%e ?fﬁﬁ;te%él devel opnent and accunul at es
rosoRfl y | n THeastRvSH 1R lREpREAHBs heim@buk 83 nikh{1Es fc*rr st
two years of life. To d_atg, there Is no nutritionally
pempifecturingr peinted ciaadiddobod. dhielstasingyeseriallig at hat

[ riate l.evel.. of S | exrent ati on.
Rl BB Bl oty R cilentls hattiora ot Feh el
HCABAAjthoiete BulleRap Hlrh gt Swhith 4@¢dheh beProcessed
potential benefits fromthe Consunption”of a diet
9O It sl trumamerouhfeshaiguesr meptipped sboke e peoyide

hd SSERAIG SYLyey of dietary intakes in U S children 1-
12 I3?/'ears o?éage reported intakes of DHA are 30 ny/day

SS. tion of .existing rego ndatj ons for
@QP gﬁt s orEQ;\r{deﬁg?Jsh a'ieo e ﬁf‘f‘?‘? |V§§]§£§"§rcgﬁjﬁdm ayer,
and) gest lasehdkilDvinbpkeingsfinddihle Jid1<0i8 8% F S HRBeafter, the
esired.to provide | evel s that have been shown to

‘S‘F 1g layeex| 18 opghned, subjastaditn elemisel repper platingnsuch as

j . ' .0 ot her € .. .. .
o8 PR iacklu hinlagH S0l qVey g gpuine fctectric
laper ndadingyéul tlye wallsexfithe virebperimgsher dypifilal rdsad€DFR) is
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B kA Al oot HhEIayay of coPpen Gor L b I0ER breater
dubjédred to & is8 Andddvifors Pe6dss o BERRThE circuit desi
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effi cacy-based | evel s may be as high as
RN aggesdangeavifhdhp sequiremends phittd cnduit byecifications.

i : ' .1 hat DHA
BBk AR P f el it g e BT ot dogbeithvey
dxpmisad andasaf thesanses tharohtihitiondd thel Aedb@pic 1dPedats

howevir, no rOdEl;qS? have been brought to the nmarket
ORRET 27 ETSPRREFHG R igeubisried to edaabysisscoppies plating in
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thistkes shamtke thinaioppler Diyfer mantionbd abbie bodh bl r@gions of the
ropriate blepnd of di.etary oils, may also help to .
BB ke niF Sasis i iBh AP TtHEE PR Gosten Rayevide
ORRRENS tifceb el BRiBRctrieldy@Ye andf ina@aftfld Yndak$he vi
relative to w3 fatty aci dsyi%lr?etaﬁe di et . [OOOIE\S? cvia
Currently, western diets contain a ratio of w6:w3
fatty acids of nore than 15:1 . This change in fatty
acid consunption toward excessive intakes of w6
pol yunsaturated fatty acids (PUFAs) resulting in a
very high w6: w3 ratio has been inplicated in the
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tantruns, sleep problens, |earning detrinments, and
heal th probl ens have been reported in subjects with

wo owen7886t al w3 fatty acid concentrations, PCT/US2006/047814
underscoring the need for adequate w3 fatty acid
nutrition in children.[0009] There is a grow ng body
of scientific evidence indicating the health benefits
of a lower w6:w3 fatty acid ratio, including i mune
function, cardiovascul ar, bone, and nental health
benefits. In particular, studies suggest that an

tﬁggﬁﬁﬁgb rdsQaftbr hEhet ﬁx  Jf RRWhRE %gtto\é\%rto@ect the

enefits, wherea atio of 10:

mumeﬁanasxdbuQ¢HMEpaﬁbnuﬁh@ﬁgasmeapphdéﬂﬂndhsconﬁﬁh@msnto
f eder al enci es d scientifi njizati ons are
BXBRFHGCHIR RRPRELIY <& RGhSaTerediPY i BASk fopRerdapey. sThe thus
bArd ﬂﬁn% ber t@%@l@howé&h ndeer b 'aWhé} H¥wrORhe Belectric
chlldren products are cu ren ly used for
fypplleadinga printed ¢irorit baandal repl acenent or snack,
or for chronic illness, injury, trauma, or failure to
thrive in young children. These products are generally
fovom| as t hahofee ¢dnOBNABAXI Qkﬁﬂlcﬁﬁmkg@vm&hg'ﬁriﬁedlc&cuﬁ
gleasant tasting formul ations to hel ronot e pati ent

catgt mvedvemidequmyisianss a ¢lsleC§f>tra}Pmeé, suRihf aman OBF layer,
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leByeyce attﬁar@éftag a AR i$ khinated oppd &[ﬁi‘die&?éctﬁu laydri aid ﬂae DFR
nmeal replacenent, or a snack, or conplete nutrition
thereafiepijeriediosn exppserand develap REosessto formyidhe chrratit
g b T L T e LI
@pelmﬁsama(ts ) Aftieo sabjacﬂdgﬁhe IIFR its hateveMyhiagtsolution in order to

Fenstr a‘%%{akgﬁaf% AL b B corbBae Lol e baEet

F RIRQI-h SN ESFIg e eé’cle!:l'i@ 2% SEhik process in
aagetlte E kew’se, Pedlasure(r) does not contal

odey er ablptaia a’senl@(err)mmﬂankmss qﬁthefdaeltesztradlayer that gemains
e 10 3 0001 e each of.thgse
s AR T P B H e BFR SO REN s Fefeaespithin B

‘%Hélb@'trrﬁﬂa?@@c@ﬂr@s;&bﬂidﬁhg&@taelo‘éaﬁbnt(ﬁ tBelebAtOctV@traces to be
chronically ill pedlatrlc atient, opportunities stil

expyidadon Hie disledpsdayere e §R isfagr stripped from
[ | 4. pi dd
{08 BA DI 0B) ThARRELRY LUBPEMIP Bl tp oo
\mppeﬁpleamg tqoptcatlde @ thnbla@,m} df @oppenbaentte dritive d1electr1c
6: w3 fatty a in order to optimze prain

X118 Fg%&\etme ¥ BEthéﬁﬁ‘ﬂlac%HWBg%l ghigside the recesses
l}‘ﬁ@’vicﬁ%c{ &Q@Eabcm5§ﬁt@{m&ﬁe REARKEID, %Q‘Ebgg@fjlsvﬂ'ﬁeﬂ

current nutritional products, inprove nts ha been
poayided m@é&k@ﬁhﬁn ceppel kegen byrway oh alecm@mcephﬂtrg, and the

TR R LA e BB A0 R P e v

@h Srdectd RgultinlHihhsd almdmbohﬂ&e high ratios of w6
fatty acids relative to w3 fatty acids. [00013] For

exanpl e, W2003043445 to Cary, et al/., discloses a

ssed f t
BTSSR o e PAPPLATRILL Dl Dl
acami’dldg o thapribr antisBificdlyprefairad ta abl“taserdfmbedded

acid al -I|noI ni.c acid. Because this

a v 8h @de lasgahlption isuprd i proyide via openings
LB BRectrid laylel Sdii0dPan LAﬂSIkl%ry@lr' Arndhecde Sl%rcb@&qs for the traces
i nvention al so SpeCIerS a refatively high w6 fatty
acid:w3 fatty acid ratio of %1 to 12:1 . [00014]
W200215719 to Fuchs, eral/., discloses a conposition
for a nutritional supplenent for a sick patient with a
lipid source providing at |east 18% of the total
cal ori es. The I|p|d source has an m#6 MF3 fatty aC|d
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ratio of w6: w3 fatty acids. [00017] U. S. Patent No.

5,902,797 to Bell, et a/., discloses a nutritiona
wWaEpplogssent cont ai ni ng car bohydrate, protein, BCTUSADG/047814

useful for an individual with suppressed appetite. DHA

is not disclosed as a part of the suppl enent.[00018]

Fromthe foregoing, it can be seen that a need exists

for inmproved nutritional supplenments that contain

protein, carbohydrate and Iipid sources that include a

meani ngful | evel of DHA, yet have |ower overall ratios

afe ablatddiblsy wsiiglhstoinadiaftiatt iy pirivide rédesem BQce locations on

ut r’i&.t]i onal. co sitions that provide health benefits
ﬂfﬁj‘/‘i efﬁfi&é@fﬁr%? ety gliactiplessiRlelngnend thereaftardr en
. . . i hat. _
Pl o e o DL LR I e M diclectric

regmpui Capgorete plating b désatbéd abogel téxiltsfihae EbF0ati6n of a

illness, inkug%, trauma, or failure to thrive would

SPRBLRYAE SP LB PetivaERrs cbfherdieleqwieiay aont0oupAr layer

BRItk e rddREsdd¥eR! 1oR0tibis FhASEEMHILE SIRUEE same.

nutritional conposition conprising a®protein

Ehapmitems a paocss bobly ds ahemd aatpnadiriicansblishing idhsed to

%ﬁﬁidﬁﬁgngonent, mhicF further conprises a source of
OVEARE EXTESE RRPREL BT HiferarReadaxer sxtending beyand the recessed

frabé Qo@ficMROM tHes Wa9l resBthe HPAR20k AB%Q&% Rk

the invention relatés to a et hod of provi di ng

siainee pbthe dielecttib]agtet- conpri si ng admi nistering to the

subject a nutritional supplenent conprising a protein

conmponent; a carbohydrate conponent; and a fat or

[0006% conpafewevemhbathifubs BEFhLORBE bsesu i

DHA, wherein_the suppleﬁent has an m#6:wﬁ§§%§$€§gg%gﬁmd

7Reve may srbikit low throughput dugoiepinkreased gmecessing time, and, in

' : idional.supplengnt is a
AR aRa Py MG o B R SRE b e Bucgpts among
ottters becdisde theppe@aRe thoBe BE nBWtipAObBo@Rsédor generating the
exc%g;ive source of calorjc intake for the subject, or

Yiasaay Baces,Whish processegpleafentaermipeindingrafl pasdikle

QH?R&emE{‘ro@Qd/ or other infant mlks initially, and/or
with solid foods or beverages later. [00022] The lipid

bl end of theEﬂﬁﬁ i j f ' venent
inthe w6 to w gﬁ%%?%ﬁ%%a%ﬁﬁﬁj%%ﬁ@on to

ntion i b | I nt,s._and_current
Y gl bR R e My s ip ey and not
bywenst obhimdtasiving sre theigaies of theREBr G FEREWings and in

cont.aj.ns auni que lipid blend including a -rich oil
%’g‘ﬁ?}b L}Ee & 3%6?%%?‘1‘1}“&1:&%@ ﬁefg’ff &p s1nailay plempents and iagyhich:

oil, soy oil and nmediumchain triglyceride (MCT) oi

f00e8] provi Geg. 1R 2EPES Bédtril heMRloff mBEBelectronic substrate, or
suppl enentation, and a low w6: w3 fatty acid ratio
Paeltive to the typical western diet in order to

provi de health benefits and/or to prevent adverse

looabt h ConFReuLRGRS ol O0ARAa1 THEL hOLANCE REESEA o Fig. 1
I nvention provides an | nprove nutriti ofa suppl ement
ashpaviogrisengeovided with avia bphyigtreraindol yipldla staudefifing
é@;&r%nglud%.a geanig%;g% | evel of DHA, yet has | ower
overgT AFaRIYEe & s eUcids to w3 fatty acids.

Li kewi se, the present invention provides a nutritiona
[90p@] enent Figatispr @vbsosctieal viewensliihg tRBY:BStrate of Fig. 2
ég vents adverse_heal th consequences in children

Y98 hase prezidad witvehsesachveiablelsneettoduablefilm
RS td LRIG alf13]-sab&r£RAJA %F18§1L50c@{3%c%1§% £ Paﬁ'\ee?r?\ggaﬁlnent ;

nutritional requirements of children rom
chronic illness, injury, trawm, or failure to thrive.
DETAI LED DESCRI PTI ON OF SEVERAL EMBODI MENTS [ 00024]
Ref erence now will be made in detail to the

enbodi nents of the invention, one or nore exanpl es of
which are set forth bel ow. Each exanple is provided by
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i ntended that the present invention cover such
nodi fi cations and variations as cone within the scope
wo@oovhesseppended cl ai ns and their equival ent s. PCX/0182006/047814
obj ects, features and aspects of the present invention
are disclosed in or are obvious fromthe follow ng
detail ed description. It is to be understood by one of
ordinary skill in the art that the present discussion
is a description of exenplary enbodinents only, and is
not intended as limting the broader aspects of the
moasé nt i nVEigt i0is a (RGO 2b¢tidMalaGERT e WHeFIHD fh the
iﬁg invention, jt has beendi scovered that a
giien of Fig+d MV%&pﬂe@r@moseéﬁo Besegrimadiation te a
AEH% far adm xi.ng
%;&%?%Y% I &?%EBM‘B% tIl.%o%yd ra éecgol At reg% ] onp 15‘5 |dt i on
rltepmrpmtt petierh hayicld @ sepjtively-atevited-fihlsdbsfatdor
exa i n one, enbodi nent, the present invention
P B%%o%aﬁﬂP¥¥?88h3P@ﬁﬁﬁﬁ%ﬁﬁ#ﬁ conprising a protein
conponent, a carbohydrate conponent, and a lipid
fopRpnent tEjat 48 QIRE @Mﬁﬁg A
supp?enent hgs gn m#%ﬁ?%ngﬂitty gﬁ%ﬁratlgHQEBEgﬁnéﬁﬁnof
Eig. oas hesing QQM@OSBd te dmremadmtmtssele&twely actlvate
IS a nutrltlon

B4 B0l ARSI 3 B Rt SOt it

s@edﬂlﬁélyi-&chx&m&i-fﬂﬂi b Rite le8hfinhBoR WEBHr BHPILE BhS
that are between the ages of 9 nonths and thrrteen

geadigient; and in sone enbodi ments, nmore specifically
to children between the ages of one and twel ve years

In a t
éﬁﬁéen thgﬁgggiﬂh?&gﬁgggﬁ 5&grs o‘b%h?g6%§$T As
gemdpitaien of Figse 4aennh 4111 as hat'ir(g]hehdl yopicaqieited poefiefisof the
ég a nutugt{ona nt thatﬁgg%BPe used as the
i FeRy ek sretaRt (4 T Agatiam idiypripyepsubstrate
SoMbRRAL GP a8erdah g Yo therﬂgk%ﬁr?éﬂ{l red daily anmpunts of
vitamns, mneral3 and/or trace elenments in
f bnatlon MAth t he proteins, carbohydrates and
Q034ds. [ odtgeIb iR ion RiEbYIEW shewing Hhe eombinatinn dHRigs. 4a
ies a uttitiona
e AuRE 1Rl hof Rl B BRI Pl 1P ued fasrgrom
te yield apsstarngd fibuiki-el-lafyeDisidbsteatel donbinadion@oididg to an
f Ey acid ratio of about 6:1 or |ess. For exanple,
\ﬁ%‘eﬂte rati o of such conventional products as
PedlaSure(r) is approximately 11:1 . \Wile not
jooushded t ®ife6d isiH droBgsedtiorlad vi@kisBWQANENAE combination of
nutritional 1 ntake of |ower overall ratios of w6 to
-Pasng rpebaring Presvprryided maith ameaifetmbkelettrokessly
e e T8 i A BB [ B spotrace
ammmdnqpk>mmeaﬁkhhammmﬁ other respiratory illnesses,
bone strength, and various nental health benefits.
&E&OZQ] Though not w shing to be bound to this or any
61 y, it Flgb@i isev g plaat vmheshmw&egﬁhe cotablriadidor @) Figs. 5a
%%Pa tlon benef | s ov conyention nutritiaonal
e

a{vgng eep Rray ;[1 £en fr&:ltel%rolessly deposited

findt lcageklctiyal sphdld ﬁYEE@f ¢
PS |Cs a_phos p?}%hlkthpﬁg that is IJ(ce)gas% gﬁpﬁa t&&@&ﬁﬁg{it@ dcg&%mg o

aypEtgasimegtof all the cells of the body, but is
particularly concentrated in the brain. PS has been
shown to have particular benefits in terns of mnd and
menory enhancenent. It is believed that DHA can

nodul ate PS levels in vivo and in vitro, as it has
been shown that PS levels directly correlate with DHA
content in neuronal cells. Akbar, Mhanmed, et a!.
Docosahexaenoi ¢ Acid: A Positive Mdul ator of Akt
Signaling in Neuronal Survival, PNAS 102(3 1):10858-
10863 (August 2005) Cbn3|der|ng the mell-establlshed
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[00031] The nutrient profile of the present invention
may be, in one enbodi nent, designed primarily for the
w@ewi7arsssT subj ect who cannot or will not coONSPEEUS2006/047814

adequate nutrition through traditional dietary
sources. For exanple, the nutritional supplenment can
be used as a pediatric nutritional supplenent for
children who are "picky-eaters", as a neal replacenent
(e.g., nutritionally conplete) or snack, or for

rovi ding the special nutritional requirenments of

17dr en t Fig. Bald Rerdss seetidridl Viewi SHoWisg, thieflettiolessly

t&%uaa, og_{a%%gge to thrive. Likew se, the )
REAFHEPBRER S ofkesneh and obcas haingdresnproxidert wiseanas

deHloA d f I ' children .
L T e g R lBh a7 il pf eRrolyicatly
abpedistibstrateoaeoirdinty todareambodiineng; chil dren and for
those children which have inpaired ability to digest

ot her sources of nutrition. [00032] The nutritiona

K003Bl enent Figy7b is & bep planplevs shywingtine eRegroldsBR Blased

[ nount ,sugéai%iﬁ?ng tﬁ1 supply the daily nutritional

PRbRIF e igs- phiashaiakEnn previtrs Wil awelectrolytically
Mepbsite Secoidcd ' g}%FIé be
se?ectedgg%coré?ﬁa§?§ggggggg% e |%g§£&$ﬁggﬁg?$§ F%%gl
suipitatemerordingabsm eohbdiment;her i ngredi ents such as
antioxidants, enulsifiers, stabilizers, preservatives,

fiber, coloring agents, flavoring agents such as

0381 ener s Fignlison hagr plireviemy sisowihe thenelectrbBAOARY plated
e.enbodi.nent, th resent inventigQn, al so enconpasses

SR STBE o 7B 5 Jertes BROGE B bae wstoved [o yieid o

panpiriad fgbsAeHTE e PrafteATid-Rid Bisargubj ect a nutritional

suppl enment conprising a protein conponent, a

car bohydrate conmponent, and a |ipid conponent that

OBID] | Ses  Fig ML s@enhihy ég}%&{taﬁbheof kdod i

su_pgl enment h%s an w 6: w3 ? tty acid raﬁusg;so%ﬂig'ﬁgéﬁporahnga

Brintegt cirggid boprd agerrding delamemisodivhentsubj ect is a

pedi atric subject. [00034] Suitable carbohydrates,

|ipids and proteins can vary widely and are well known
192 hose s /Fig) Whisiacnose seational viakiafig nesditatfmincembodiment of

I . o8l i f f
e P RHBRAE el PEie Baine B o Lor of

formul ati on desi gn or consumer and end-user

rencesg r Qs of expedi enc severa
L i ont 16T A R R esBPBRT (ERR b KPR ana
embpdinthbos mdérdebectpords eabstraeeéi pandls afdesefidesttéed
furtqer detai |. bel ow.. However, the present invention
I

SHBEI B R OIS OO AFRENGSPHEFHENEI it ed to any one of
the specific ingredients |listed herein, since one of

' in the ar i1l readily understand that_ nmany
@ﬁllzyabl e | E’égse&%énv'wpsarﬁtcﬁ%?s seRtAnhweieyreaf aasult ofcn
SABBHIMEALD Hrg Jas& i drlic 8G8itkiRD & L Qetlok § Wielectsi
t hereof. [00035] One coﬁponent of t %&ﬁ%? ggg%gﬁgdxxﬂayer
1@6ﬁ§é§PﬂK§ﬁ€e%W the present invention is one or nore
car bohydrates. As used herein, the term "carbohydrate"
or "carbohgdrates" refers to both sinple carbohydrates
[0824]  nonofigdRds adwesasettidnehvisvaok dasjuland anemmbekiment of

BRI bl Fspieh Pt ERREH % SEabinrif paeriahbuild p

ocesgpasses any source of carbohydrates that may be
natural |l yoccurring, synthetic, or devel oped through
the genetic mani pul ati on of organi sns, whether such
new source i s now known or |ater devel oped. For
exanpl e, sources of carbohydrates that are suitable
for use with the nethods and conpositions of the
present invention can include, but are not limted to,
corn syrup solids; maltodextrin; sugars such as

gl ucose, fructose, dextrose, |actose, gal actose,
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avai l able fromA E. Staley in Decatur, I1l. [00038] In
addition to the carbohydrates descri bed above, the
woedoriorésehal suppl ement descri bed herei n can aPGDUS2006/047814
contain artificial sweeteners, e.g., sucral ose,
sacchari ne, cyclamtes, aspartam ne, aspartane,
acesul fanme K and/or sorbitol. Such artificial
sweet eners can be desirable if the nutritiona
suppl ement is intended for an overwei ght subject, or a
subject with type Il diabetes who is prone to
992 gl ycerﬁlg, 14feea nmsslsEctmmil \aawpif@nmhlmf drhémbodiment of
present vent| n,enc source of artificia
éﬁrSﬁ‘ cl?‘?év éﬁl""}? FEE Vi3 AREIngynt het i c,
or developed t hr ough the genetic mani pul ation of
ré‘?%jl sns, }yyh i]g]er such new q<iur ce i S now known or
develi3geld 1§D EPs5 peRieRA I RfforesHit affan erabodiment of
BEhI1908lc8REnf WTMSILE, aﬁtet ghﬁ eﬁ%&é‘ﬂ %ﬂve”t ion is
one or nore protelns use n, T e
ternfprotein” or "proteins" refers to organic
eeunypunds tfhat j.0 y._peptide
e, [ 000481 L5har e A R AU (e ERbbinent of
prrese'n@lectnvaxmtsthe,mrgm&ésftaﬂyasee deideatddn;pr ot ei n
that nmay be naturally-occurring, synthetic, or
devel oped through the genetic mani pul ati on of
Hpshi sns, EAgelihsra swch sadiored wiew dfs feeultkdfaier@bodiment of
evel o I exa sourc of proteins that
ar%t‘eucg(l)flE F%? Ef?ée \Hrté‘g)"ﬁiéﬁﬁ’é% &nd conpositions
of the present |nvent|on can include, but are not
ed to ui tabl e roteln utilized jn
LudtiP ﬁ ti onalﬁ o}i{ﬂ K551 S ‘Ft’rﬂﬂa& iy ofia nespitef @nremppdiment of
piRicedéle@@BRRHubRE e, &‘ik?é/
concentrate, whey pomwg?érﬁggftgf ulsnen elgggbg}t&t%la“é‘g'
(e.g., albumn), soy protein, soy protein isolate,
[00se1] pr ot eifig. 1ERfa &oks 388 1bnaP %?ewpro@taeﬂegult Qﬁ’taﬁté?nbomment of
proteln casein, caseinate (e.g., sodium casei nat
3 gictoRledr enigrubstrata o @an@hhﬁeummslalenad&;leqmtaﬁﬁldmp,
caselnate) animal (e.g., beef and fish), and m xtures
&ferf [00041] Proteins that are suitable for use
the nék is freroeD pstisinal wirsy of atrksulp méaammbodiment of

O Sl e R S DAl g, ™

"protein hydrol ysates" means protein which has been

B o poni 0 raa a8 AR Slapk K AT 53 o e et o

4 rEigmeitrand stibsgatiion panel steddip fRitmELaS] |y
di gested. The breakage of am de bonds may occur
unintentionally or incidentally during manufacture,

10883k xanpl Exgma B dhemish Bectivnad veaw . of[0RBAR]of S &rdBb&iment
but are not limted to,

ch a{)es i ncl ude,

o%/“BFr&e%/ gP’d StLakeeOr paBeh afteslase activaging) the suaface of
&t@%ﬁb@f@t@ilmsmé@é&tﬁlﬁg &q.rice protein hydrolysate,
potato protein hydrol y3ate, fish protein hydrol ysate,

egg al bumen hydrol ysate, gelatin protein hydrolysate,
[8034IDi nat Fii) 208 ighl pETe Ll e

hydro ysat eis:gn and m x urlggq,tlher eoat?lm F’g%(f%]étpbomment ofa
BB OeleRERNLS sy aéﬁmtepamqmﬁea laser betipaiin g diel siffatdi6f the

n . Free am no acids nmay be
Sﬂ%{?{p&g{ﬂﬁ{s eg%\&l %ﬁ%% ‘in addition to the protein

conponent . Exanples of suitable free am no acids
include, but are not |limted to, histidine,

i sol euci ne, |eucine, |ysine, nethionine, cysteine,
phenyl al ani ne, tyrosine, threonine, tryptophan,

val i ne, al anine, arginine, asparagine, aspartic acid,
glutam c acid, glutam ne, glycine, proline, serine,
carnitine, taurine and m xtures thereof. In other
enbodlnents snall antno acid peptldes may be |ncluded

o " .._L_: o a1 e




"lipids" refers to fatty or oily organic conpounds.
The term"Ilipid" enconpasses all fatty acid-type
W@ o9poeses. Li pi ds can be classified as eitherPCT/US2006/047814
saturated, polyunsaturated, or nonounsatur at ed.
[ 00046] Sources of lipids that are suitable for use
Wi th the nethods and conpositions of the present
i nvention include, but are not limted to, coconut

oil, fish oil (e.g., nmenhaden oil, sardine oil), nut

oils (e.g., hazelnut oil, walnut oil, brazil nut oi

[0oss] nut  oiFig. QMM cRidsIsecRORBIKHBWS €S @il of & @nﬂfo@ﬁment

oil, sesane seed oil, soy oil, soya oil, corn ol

ebd fisiRglegronicsubatrate, pripanebafter washingseed oi | |

oI|ve oil, flaxseed (linseed) oil, cottonseed oi
gh oIelc saffl ower oil, palntstearln soy IeC|th|n
0s8liani a &g, 23056 aiap pleeuvwm oharresult ogmyembmthmem of a

| | £l |, palmoil,
BB BrorRbupl 8, BL BLBPATL gt - B2l m ot

(e.g. ntlk fat butter, butter fat) mheat germ oi

grai nd m xt ures_there OO 4
BBPE, 912! Fighdag O ES IBEE0T  LOORA o) 03 mens
chapuiaesylectoomicisabstratd) oe phnel afeyr g H@éle@rfélﬁ?@ﬁbuﬂ&lﬁgﬁ
of lipids. For exanple, the nutritional suppfenent y
conprise a blend of at |east onesource of linoleic

WoB8] (an WESg HIB i aidlandiedt of £264ulPBLak eHiEIiflerdof a
I|noI§3|c acid (an w atty acid). At |east one

Cé‘lfowu‘e%tﬁatw ar Patlﬁlyafa%r fdshq ectticday enrtagiddupi n
the nutritional supplenent of the present invention.
In_gertain aspects_of the present invention,

0048]
@éﬂ ypes 6181358 AcTapvsedionahyigw obe repplt@d anrermhediment of
t lonal supplenent
PRIt SUPSEHS B APEL b DM Q. 1°0r" coe
about 5:1 or |less, about 4:1 or |ess, about 3: 1 or
abou Qr, S
Eeog%o]dl ent s tFlg elg r?uétrr8|§ ?%C‘r?t{a n%?%’évr,]ofja 25 uft o% 9081ment of
& awerczﬂiecm'@lwsﬂbétahtey oapiathet aftEDcmitraM—tcoﬁaﬂlsélE}d &Snnect

N R

range of betmeen about 1:1 and 6:1 , or between about

: nd ab . even rther enbodj nents,
O e aTiF airshie SAoRa) BeHR ofag ool Of afrgmbeeiment of
4 adibelbdthobmiciBsira ﬁh?l
6. f .. In Stlf| o?ﬁe?ggng%ggﬁéﬁgigk: %S??%??gggﬁﬁﬁﬁbyer
awppferming mefalinpsregions;6: w3 fatty acid ratio of
about 6:1 . In still further enbodi nents, the
nutritional_ supplenment may have an w 6:w3 fatty acid
1109{1% of abign285s 2 crosperytignatyieve vdapeeylt ofi apertbodiment of
n the, nutritional
&e&%&g guggt‘;g@e br Eﬁ}ﬁ%{‘&&g ‘?ﬂf""é?leﬁ% Eiﬁt e source

supp ement conpri ses

of the w3 fatty aC|d i noleic aC|d 2) at |east one
pgsre of § oIenl cid
[% a]tC | east E‘%nz\g_lg Suc?légeél sefac? og\al el ta tresulg o? ﬁgﬂ\goglment of

a/\tmcmeﬂEdtfcmm atibstraffe, bhpaagbafitér @i& ﬁlﬁhgbﬁ&/@)rfe’iéétyolytlc
éf@g-to the anmount of total w3 fatty acid is about
| ess. [00050] Suitable sources of oils rich in
l'inoleic acid include, but are not limted to,
cottonseed oil, walnut oil, soybean

| ower
@W‘h whol e tﬁ -300S irossgreienghyiewo pf a revid phah espbodiment of
PHIRIGele$RRC 8 S
oil, saffl ower icp)?tlr% afnﬁgﬁ Fi a%%% h?lg%?ggé %:)ﬁﬁg %matlon
thereof [ 00051] Suitable sources of oils rich in
a-linolenic acid include, butyare not limted to,
linseed oil (or flaxseed oil), canola oil, soybean
oil, walnut oil, wheat germoil, and m xtures thereof.
[ 00052] Suitable sources of DHA include, but are not
limted to dalryproducts I|ke eggs (e 9., egg yol k

. .



Schi zochytrium Suitable processes for producing

DHA- contai ning |ipids from Thraustochytrium or
w@edratsshytri um are provided in U S. Pat. No. PCT/US2006/047814

5,130, 242, which is incorporated hereininits

entirety by reference thereto. [00054] Algal oils such

as those fromdinofl agell ates of the class

Di nophyceae, notably Crypthecodi ni um cohnii may be

sui tabl e sources of DHA (i ncluding DHASCO(tn) and

DHASCO- S(tnm)), as taught in U S. Patent Nos. 5,397,591

[0085307, 957E1g53iﬂ992a 885 sactibrtal ke, SH3Bresalt oftin ¥abeBiment of
are.in orated herein in their entireties b

Fé’F"é?F% ‘é TORiG Bihstrateorang) péter tiagprkiatinn and assisted i
Hﬁgaﬁﬁﬁgoganlpulated to produce very high I evels of

Thi's o6rganismnmay be cultivated at a large scale
and the bi omass can be used for the productlon of a

ont ai s [ I f roduci n
g{—%}sgont ai mlﬁgsgliéo?rg@éb% &Eﬂ &g | ffrs gdt (gow !f ng‘fnem of
al:rmcr@eitectrbbm sﬂzs&&'fe,ﬁﬁ']paﬁfuﬂ afted 91&@9 %E’ectﬁﬂ@sfs platingt ch
is incorporated herein in its entirety by reference
t hereto. [00055] The nutritional supplenment of the
Eﬂﬂéé’é nt i n\l“eigtJ Bdis aal:xims eeﬁwmﬂd ﬁﬁe& ceflmlx/re@aw cﬁfﬁw @Iﬁﬁgﬂlment of

e .devel oped synthetically or throu

aéﬂ’&?@eﬁféﬂﬁﬁﬁ ubsfrgte. g Rm?iﬁff@ﬁﬁracg @kq?trééy%gb%tm ead
and/or oil bearing plants. For exanple, desaturase and

@k g ase g es %ave been identified fron1neéy
% i sms And PhERCROsS Fﬁcttféwéﬁ'g‘?‘ﬁrég@ewsu}h Fregmbegiment of

@trﬁi%foéleéittroﬁfc] dubstQtE %%ﬁfax{eﬁ‘ ? g,'ar g€
quantities of DHAcontairing I1pl s cost.
Therefore, the use of such synthetlc or reconbinant
DHA-containing lipids is contenplated in the present

i nvention. [00056] In certain aspects of the present

i nvention, the nutrltlonal u | ement conprises a

bl end of sources of D FRIFIFONMO or nore of
canol a oil, soybean 0|I hlgh ol ei ¢ sunfl ower (HoSun)
[ioko] medi U'mﬁJ @hBoHﬁthéé%ﬁE%@s%e&l Meldind éénerg Qel%’t% foa
and in certain aspects of e present nven
meéh@dc@ppmts@ sirguijlbeadd ahda bysftemsjﬁgﬂdsm assistedl | n

ects, the blen f sourc s of |ipids
1%10 rr%l ?lizs Lon angf pafieTzing: ag{g? grigg to ﬂ%%fﬁs'cﬁ’ﬂem
enboeimentd MR hod be JEBEHBEY. C'ﬁ"ﬁé @xéﬂrﬁﬂ @rﬁbgﬁlﬁyﬁg are
oil, and corn oil; and in conbinatio

praxifad doihastaatertheieorkodisugs endrehonild mod bewodstruad as
or less. [00057] In

R HE AL SooRt PR BBl O uent on, ¢ he

nutrltlonal suppl enent may al so contain other

ﬁoﬁéﬂbdl ent Yaripuwdoparations evilllise dmdmbi@y&dafsah&%lple discrete

| ipids, and describ i ously, sugch
Set508: P Ut ¢ B T erapst helRER o i etancing the
predensinvien@ioay, hogval@eihe oréiel OF URSHIESH Should not be
preservatlves enuIS|f|ers and other dietary

to ingply thak theseoparations arg oe)@s&}rﬂyrmdmtdmsdem
f
19139? AR yméﬁsg e @bable pBLE 38R bel MR e order of

piesemtatioror derivatives thereof, including, but not
limted to, biotin, vitamn B-i, thiamn, thiamn

hosphat vi tam , bof | avi_n, fIaV|n
B8R et boReiarina St lodiint by turnaéPesrple, embodiments of
thyfprdseitiaveyHbACBYsideprdNUME 5 n@i"&ﬁ%lé&g&td% subfirhfe or

acid, vitamn B3, niacin, nicotinic aci

Tuhraibsiraie L AQprevided eotd mﬂwrélvmieyenéol (see Fig. 2).
di nucl eoti de, tryptophan, biain, pantothenic acid,
vitamn B6 vitam n Bi 2, cobal am n, nethylcobalamlm
deoxyadenosyl cobal am n, cyanocobal am n, cal ci um
pant ot henat e, pantothenic acid, vitamn C, ascorbic
aci d, V|tan1n A, retlnol retlnal ret|n0|c aC|d

1 . . L L L L ~ L



chrom um nol ybdenum iron, carbonyl iron, ferric

iron, ferrous fumarate, polysaccharide iron, fluoride,
w@edoenissny nol ybdenum cal ci um phosphat e or acPCHUS2006/047814

pot assi um phosphat e, magnesi um sul fate or oxi de,

sodi um chl ori de, potassiumchloride or acetate, ferric

ort hophosphat e, al phat ocopheryl acetate, zinc sulfate

or oxi de, copper gluconate, chrom um chloride or

pi col onate, potassiumiodi de, sodium sel enate, sodi um

nol ybdat e, phyl | oqui none, cyanocobal am n, sodi um

gﬁe@mbﬁ&at@ﬁﬁ@&mCMé atnen-toiriidtidle, mpRirad Sduth Asofgl'agﬁc or

obalt, and m xtures thereof. Nonlimting exenplary

glgaergléﬁtf@eg hse APReorany: e%@a@ctrmmé@ 8 &0 ﬁ%l‘Ve as a substrate

SISk 554 P10 T ) B camote

ftomprm‘e axifes, anid g frtdhed tﬂpréﬁm&f@irﬁiu&l&le(}té@ on an

{ phosphate, sodiumcitrate, potassium
gﬁ‘i'ldﬁf ﬂ‘ég%%%%%‘ﬁ@ﬂ&h@%ﬁate magnesi um phosphat e,

ferrous sulfate, zinc sulfate, cupric sulfate,

fgoszANese s zgﬂg
vi tami ns an‘gé %négnrglrnalpfgll hé@“aog%%ﬁtaé ISk%fé\%% H\E/\aﬁnt8 & Ofttﬁlg
@Ser[‘f M}Oﬂ' henmdmmgaaammmm@m@f ad dStﬁem’ng 110, in

invention al clude o
hE PR TN ?l@%@?ﬁ&B em'tyogﬂgt AoliErdiehginG sEbHeRte, such
b BhbﬁﬁatfeOLZOf | R¥rath€Yd & %@éﬁrréépérﬁbbhﬁn@ht $he Weﬁeﬂﬁgs
chocol ate flavorings,” peanut butter flavoring, cookie

s¥chiBs opgaing 110 maYabsypwnﬁvs msang Jasay gtucﬂlang er laser projecnon

L2 817 LA 405 B

Hmae@ere e abd opdzrﬁhgétsu@H ab BpehiheX10 Aty b&?ﬁ?ﬂl{i@&%ccordmg
extract, pure |'emon "extract, pure orangé extract, pure

E2 BB orerat el kaewn mathads an wmnﬂédmone@delymea@gmzable by one
b!?l‘llteﬁHthF{e ymextract, imtation strawberry extract,

or vanilla extract; or volatile oils, such as balm

oil, bay oil, bergannt oi |, cedarmood oil, cherry oi
[9053hnon oiRefenting thaiehftento PBiegp Belrymivaty cfi d)darrnﬂanembomments

B e B LA B VP koG i, st as,
SOTBRINSPIRY filthaN3D, EOGPRASRE aqgéér\é%r:&ag{lﬁ@h{ageﬂgpgﬂ o ?1&1—
upon t he flavorlng agent used. The type and anount
Hobs sigbsirntat mpr@eng &¢ anembedinmentkheiasemadtivetable film
aéf hi\peog @@clﬁ%@% ﬁﬁetth'é rclldorcl: P g?%lat) :Eg B 8H£b8€weﬁﬂ %bout 3to

ent 1 nvention may ona

ehmltllis5 hierenst B&t”lm dletvaﬂadﬂé rrﬁ:ﬁén&l akihdttiy nedarkt B8 the context
hg} product. Exanpl es of SU|tabIe enul sifiers
QUgstans eSEHBUABS Py HRteaip] that is @gippkchtq e getivatedmvhen

S 6 9 SO0 A G LSty bhaucive
appetialnsucky as Hor ekairpde, mptpesa Byafﬂﬁ.ukbhpdhyan” that 1s meant
su tab part,  upon t

POt St i RoRer) i Btiet © R o6k by drnibatit Rodyenndapted

0RO sl dbis e rovioR b@%&%d&ﬁ%@&h%rﬁ@%&@%h%%%ﬁdﬁng to its
i ncl ude one of nore preservatives that nay al so

Baded t doeareling te pransrembedisperiygine laser em‘e!tdbkﬁmmial may

R e N D A —

pmvamnmﬁ thenzaatetivacble flDeBEaaLE ﬁtﬁr@ocs@t&w m Flg 3, may
di sqdi u A, and m xtures thereof. &00064

Ree SGEH:'}W HOFRASHIS VihdelBhing rubstrase h20 ime mtm;able
fRtd9Nckby 0

R e i SO B e TP S I R llacikiPhostate secding
fiber, soy hull fiber, gum ac@cia, and m xtures

thereof. The nutritional suppl enment of the present

i nventi on enconpasses any source of fibers that nmay be
natural |l y-occurring, synthetic, or devel oped through

the genetlc nanlpulatlon of organlsns mhether such



amounts of the aforenentioned ingredients that nmay be
added to the nutritional supplenents of the present

WO poogitsse can be chosen as is known in the arPCT/US2006/047814
[ 00067] For exanpl e, carbohydrates are present in the
nutritional supplenents of the present invention in an
anount that can range from about 1 gram (g)/100
kil ocal ories (kcal) to about 50 g/100 kcal. In other
enbodi nents, the anount of carbohydrate can range from
about 5 g/100 kcal to about 25 g/100 kcal. In stil
sohgiorenifotieranethodstfor proviting the kisko hytiv #ablefilin according

kS arodi et terse: REre) of rem ggﬁﬁer%\%reﬁyggmwl or
phgbicabvRp&S&BhodiRohheAlR %E%ﬂiﬂ ?g%l ﬁ@%sgpg Ysatgf)letilﬂm such

présent invention can be about
F@ 6idaal30Pcov eisrmn agtivepswesars of tﬁnet\he-chaﬁhﬁng isabglrate, such as

SR 207 pitinleR® 5A Poricis Rusk 2 %’%5@3{}? 136 agy100, which
Ké@ectﬂr@lyoéch@’r tﬁ@h\%ﬁls”ﬁm the bSRoAHG) ](_)g; %}ri%%u%ﬂrbs via

range fromabout 0.5 g/ 100 kcal to abou
rpaning hlG; respectivielyr. Bty edhlvreausfacd ﬁevhntus lmheaj'ft in the context

e cap. range from abo /100 kca
8? %%P s p“}"e Siets g’ff é‘g Segfétra%%ﬁﬂpts teﬁaﬁ@iwded
e 1ﬂt§rc@ﬁ'@1‘é@f§; stith hY@iddrd faesd |ac§é&ﬂ%%'?§%sinfgrc&h}‘?ect
present i nvention can be about 2. kcal

Petiory] Provipign %frféledae@mwatahlh éﬂmMDm the active surface of the
t t
TR BL A S O 2 SO ESR e PinBBief Bty BB

knbstratlemomwiaanefcuqdldfmigss the anount of l'ipid can
range from about 1 g/100 kcal to about 20 g/ 100 kcal .
'q? lill 0 r enbodingg%, t he amount of |ipid can

1’?3 f r omEBTHNSNEKY Sotigsata- byawanitof f@‘aﬁ’lEJGOembOdlmemS
KE e presSRMBvRNRRN &ﬁﬂ%ﬁse b?@v tepéor*ﬂel?:hsdaééa?an{gto a
present in the nutritional nts
PFﬁF&ﬁ’fﬂmm@almt@@OaD@gt paﬂtté_’rrgrtn ﬂ@@vheééﬁnﬁigaﬁm}raw esing laser

fll sco rj ses oleic a
SikEes R R Rhati P Lot QB EReta o Fok i 64 plgined in
mmmleaamme@eswtxbﬁmregeeattoltny REBRNntRH JrFRGE dal®M
about 0.1 g/100 kcal to about 20 g/100 kcal.™In other

ﬁﬁgﬁf' rrent the agount qf linoleic acid can range

about %ffwaébstﬁeéilgwaa‘b‘bby way of egarpie, 1@$erta$els’ted
AERAllizaf8A 1 <
T f(lcal aEI@(?]EgE? te%%{h%zgoﬁ{glr%%sle%%o& t%%?g% r
aqtivsitable metetial af the lateoattitatgbldflk tallaser @AAAIAtidMaN

i d | d, th
SIERU 58 B hiiehe "SR 152 iy oIS Al rseprdipgrtaithe
€fRites] idlterch
e 0. 04 g/ 100 keal o AP DN oA PR et BRined tie
FEnte yiglda %’A%H{elb‘fac’avaiedoﬁ iseibatrate mbnmtgm or
éAm%mghgﬁ %J}Q E(gl%.lbl n Sg(a éf%?og a %Oﬁy

t he anpunt can range roma

é;bmltet@nﬁngdlﬁt)arkoahectlpatﬁdrn )1 whtahermeai@pm Wﬁoﬁmteitr@f the
angﬁgt of .a-linolenic acid can be about 0.16 g/100

6B Phe PaftERCOsTeSBARI B Kthe predeermined
i ricbhhefak can
1r = é:e e %@]%Fb?nl&%%?n &% Fr%%??[g%ﬁzlcal J‘X&g&é %)urface of the
PIoEb@tecBY . pred etehevinedibiediargrettern) herhatiamieant 1rﬂ'l|(é context

%at@f ntdromla}llrgut 1 /1 00 kcal o abo t 200 ‘
FRERROUM 2 PANCFAngE ey R¥§ Etee‘mmed tie

Haraltoib@ abeidedBntEé hchle kGthce bPsd étmsn%{te €Thus, as seen in

enbodi nents, the anount of DHA can range from about

7.5 ng/1 00 kcal to about 2510y/1 00 kcal. In certain

aspects of the present invention, the anount of DHA

can be about 17 ng/1 00 kcal. The anmount of DHA

present in the nutritional supplenents of the present

|nvent| on may vary W|th| na WI de range based on the



i mproved cardi ovascul ar health and function. [00074]

In other aspects of the present invention, the
woedoriotésehal suppl ement nmay conprise a bl end OPCHUS00€647814

of lipids conprising in %ww of the total lipid

conmponent of between about 10% and about 50 % canol a

oi |, between about 5% and about 40% soybean oil,
bet ween about 5% and about 40% hi gh ol ei ¢ sunfl ower
oi |, between about 5% and about 40% nedi um chain

triglyceride (MCT) oil, between about 1% and about 20%

toerewibodiamat loé Fige daatnalidb Otht% ATHP @biBind096 a50 #na
source of Dtl)—|A In one enbodi ment, the aforenentione
GOEIRTSeh s LtRis RarERn H2fommeg fsomygubstrate J0R of Big. 1 as

j t, 54 . .k ] term ' weight,.
Eg%%lgl%ét;&a aggﬁ’é', aarl{gl’ %ﬂg‘ﬁggt?ﬁ'yamhﬁvgw%éo ooxgﬁngv\s/}%str\ége ggretbon 102
hedelefiniager pattermel fh ts pesterhdgdighls eThepathentigual

onent of the nutritiona

i ght of. eith _cQnp
gﬁ%%ﬁ@ﬁ’gﬂ{“% %ﬁ%ﬂ %35 |1$C Sggng, dyilpsrcpctivated partiony hAE 4135’

andte’ BEEit150N 0 | P hnal. Wi t
S8 R0 SRR P 100 B by e
eftivateddiebantegioneidd anwiltllbe describeddn YrestepRlesiBélow. The
of the.Qre nt invention nmay congrlse a blend of .
SEGT BERV A R PHPRSBAY ﬂ’i‘%‘iﬁﬁﬁ 3 asgriglgdepted o pspwide a build
blkfler ATRRERE Bhd 2 i i 2
T A AT A et
Yor gwgmpde. the darsiractivatdd/ pertiate iy inelndeta Srafshitorich

' : 0. 9% . f I t
iy 90 B T, AT ol Bt e
hatsvaable Blm Wothpridds)p AR BuhthdRat@f tiadRYLr §ct%v EdlR%8ons of

h%gg77] Wien vitamn A is present in the nmethods
BR copmpriss 2 PeHadimtseededdudld-upriaper inghydintg a palladium

. iN._a,range .of out 1 100
CHRARER StencBt SRiBha b B leal e Ibblia ey
attevatidrant a phlladiubeaRtasenhterial AR HPEINQIIaRE MO heetates in
onposi tiops of %he. present invention in an amunt of
ﬁ%ﬁ‘tﬂt%a’wf@@/vi% rbinyd thepprilas]iupp sishunedified organic material as
BHESEM oY) the nmethods and/ or conpositionsof the
present invention, it is advantageously present in a

ran%e of about 0.1 ntg/100 kcal to about 100 ntg/ 100
109861 Mor e Hbdlaserspauce fyrs botheawert dwillingofaia dygenings and for

' t hods. / iti f th
BERE R arldh SO TR AR i SOTRD B B4 Sn) spisgPlpurce
tealgenpfiled Hsevbeamel Eainples b ik RaeP Eoﬁﬁetlﬁg?r {ﬁ%lﬂ@.@%
| S

dg rconpositions of the present invention,
%&i %{%&é&ﬂ §091 QrraRulsediHirg-violejd LDf) exsbmer taser ripetlatter
t . Ly, .h Itam.n E can
B T p g AR, ThO S SRR ghafite any
migﬁ:ggthi\mlelmgu}dm_ rithe appliratioi, Q{Chadm t Ehoélyﬁtﬁtﬁffgdoped Yttrium
en vi resent in e et hods
AP et NRYAS 10bme Senoniuaner diver 351 m),

ReNEGR CAI8aHe! (XeQl BVBHmM) Xeéhdif ggml 89:1m
kcal to about( EOO ncg/ 1250} kcal B%E?%e vahtzageog?l%ﬁgn

Elﬁl@r\ﬂq %Fn 248 pap), @ggpnefggpti_die nArFel9fetin) dend Ftiiaride ]Pimer
GROTE b W Peste R BT Bty Wntesn Enfar g

prefaerad dctoidiag Melehusisdianeliter BPURGSOLHQRSHIR! td Rivate the
present invention, it is advantageously present in a
Ipserpetiratalls filmpusingigsaniaradiation cacsbodinglt® amédGOdiment, a
1% I i t:amn Bi can.be

B A B o ShD S P E RSP g irbovt 20 nsto
Prayddng ferenlepensdurcasetatoway elehgaioiiclikg, @ Sdbnple, 193
kcal . [00082] When vitam n B3iis present in the

nmet hods and/ or conpositions of the present invention,

it is advantageously present in a range of about 0.01

ng/ 100 kcal to about 10 ng/ 100 kcal . More

advant ageously, the vitamn B2 can be present in the

o s o o a0 o a1 e



conpositions of the present invention, it is

advant ageously present in arange of about 0.01 ntg/ 100
wleal7/orssembout 10 ntg/ 100 kcal . Mdire advant agepiBU§2006/047814

the vitam n B12 can be present in the nmethods and/or

conpositions of the present invention in an anount of

about 0.56 ntg/ 100 kcal. [00085] Wen niacin is

present in the nmethods and/or conpositions of the

present invention, it is advantageously present in a

range of about 0.1 ng/ 100 kcal to about 100 ny/ 100

k&81248Mah ©r B3P8I ALBRMSpIse REAbAGS ?etcﬁ{b REmYet $F Blulses to

in the nmethods and/or conpositions of the present

badelivemed mayae deteuntined asbduncon®f mphiditheks af the laser

0086 n f.olic.acid i resent in the nethods
TRt P T bTRT e B eiftos A Brimier gfgulses to
Bé delivagabusiuld Medseel drith thidldeseto BEQutivRtel J130. For

kcal to about 500 ntg/ 100 kcal. More advant ageouslyy,
examplg, iwith gpspechto ba Qgesisfilm sucthes petladidsnauediace, the

SRRl g ARt e Bl BT PRk s e BRI rom.

248 preseB08 n ldver BBiRed IWABEH @ orGRITPRSHYAesA" Bhs bBén
present inventjon, it is advantageously present in a

pehigred may badetermingdin® remiber of avais: sudoasgpyegample,

i : i ci.d can be,.
550018 LM A L DS f 90
[pses ediivatedenirtionsiobtainedmauntesaft dlaotitespording k0P

kcal. [00088] Wen biotin is present_in the nethods
Hﬁ%‘%‘larl[%‘d???f@éi & bifer BftiYated pasion withvesnrichictiviity gnparable
ﬁﬂﬂﬁft‘toqQterﬁ@’f:’e{l)brfo%%%@{alllﬂ(eﬁc%rﬁ:ﬂ&'fl\%lotvoﬁzg WhePbe cgﬁgi/d%%)d

kcal to about 100 ncg/ 100 re advant ageous
{ ativiited |’ acoadling tg epdmctimients, kednebhbdl setathe/laser irradiation

Q sjitions of . the present inyvention,in an_anount of
SRR e 980N et 58 Bl R T sl Awian e Bihees pad Jaser
REtRFRAble Matdital ARG HIBR/ OF irC IMARLAS BRI thd BSove testing
present invention, it is advantageously present In a
methed ot capmesitipof aaghiGepRetive ?a@eabdmatedgq’olﬁOnknay further

: . the, vitamn can be.present in
DR ARG S i JB T R R SrtBiRE™
invention in an anount of about 23.2 ng/100 kcal.
[ 00090] When choline is present in the methods and/ or
conpositions ofthe present invention, it is
advant ageously present in a range of about 0.1 ng/100
kcal to about 500 ng/ 100 kcal. ©Mbre advant ageously,
the ¢holine can be present in the nmethods and/ or
conpositions of the present invention in an anount of
about 25.2 ng/ 100 kcal. [00091] When inositol is
present in the nethods and/or conpositions of the
present invention, it is advantageously present in a
range of about 0.1 ng/ 100 kcal to about 500 ny/ 100
kcal . More advantageously, the inositol can be present
in the nethods and/ or conpositions of the present
i nvention in an anmount of about 6.8 ng/ 100 kcal .
[00092] When taurine is present in the methods and/ or
conpositions of the present invention, it is
advant ageously present in a range of about 0.1 ng/100
kcal to about 500 ngy/ 100 kcal. Mre advant ageously,
the taurine can be present in the methods and/or
conpositions of the present invention in an anount of
about 6 ng/ 100 kcal. [00093] Wen carnitine is present
in the nethods and/or conpositions of the present
invention, it is advantageously present in a range of
about 0.1 ng/ 100 kcal to aboyp 500 ng/ 100 kcal . Mre
advant ageously, the carnitine can be present in the
nmet hods and/ or conpositions of the present invention
in an anount of about 6 ng/ 100 kcal. [00094] When
calciumis present in the nmethods and/or conpositions
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advant ageousl y, the phosphorus can be present in the
nmet hods and/ or conpositions of the present invention
w0 pooaie7ssedunt of about 80 rpg/ 1 00 kcal . [0009%¢T/Vkm®ne/047814
magnesiumis present in the nethods and/orconpositions
of the present invention, it is advantageously present
in a range of about 0.1 ng/ 100 kcal to about 500
ng/ 100 kcal . More advant ageously, the magnesi um can be
present in the methods and/or conpositions of the
resent invention in an anount of about 14 ny/ 100
71 [ 0009A pwhddeithe tases aptiestedtpdmicrise 305t1360snd 1367, and

A R SRR R T ofrateeb Jd o aubsioite 19 didis: 3
keBt bé Qelé&l@dz@lg%jé&é& @&%@@ima&ﬁ'&%ng%\égﬁ%i?%?g%l Y,

the iron can be present in the netho
peefrieTmingsinderaonaept pattern. i Aventlingté a paafeaarmliamboliiment,
h

AREM et RaP R <coniston she ardetbnpred ferconnect pattern
el effectedifot xatipae b?gﬁé&‘%ﬁ)ﬁdﬁ)&&ﬁﬁ??f tHJ‘ﬁlE’n ro? @ﬁ‘%t—)g&bs’crate
ny cal . More

about 0,1 ng/ 100 kcal to about 100 1 00
serrRinatifavtiyopgh mmasknthecpattéya ginebiht cirmedgundsebithds

pehmEasknt bik cormediomdet
A B e U AR L B LR R T

irsagintisanhay ibetdifect@d BPAScARPLRIT £98B AbiphO@SA DY) dhfiRn laser
ion, it _1Is advantageously present’'in a

resent. inyenti . aa\
aﬁﬁijfe“’&'fte-a %‘EFUE? @)asewrﬁdmﬂéén@f lgsenactiv@tatye 0t according
al ts nganese, can_he .

2l AR AR TR 880 My povons
pf tedilm,i swobrrs portiansaiB04 ourdspohdaott a pradfet@Bhin@Ppattern

keal . [.000100] . n copper. is present in the nmethods

S Brs PO HER o Rel AR verusce f foe Aubsinate andsuch as
MO R ' .1.mcgl100 .

Real o apant o OgFRRge fEB-CaeRRMd R gt vias

by pyor ofwia drengngddft Optionhllynet praddda bebe activated tie bar

RS L R0 At e ST o of G oy, prsseing to
embbiemBRisBE SeRRHA LTy ed ftb A2r Hrabifidy géc%ﬁgghen%%o a

invention, it is advantageously present In a ra
erginedig bgopaitain.t As abwud BOGcopggiZbdbkoatk skiekiein the

viant A L.odi ne be pr.esent.in the .
A RACU e el St B0 B B R arpereenirolatic
Platiag anthenbuidd vgblayer icortembifelc athd A0 LR recions
sel eni.um i prﬁgent in the nethods and/ or con'p05|t|on§1
FPuldh s allosthe qrewision of fie Hass araanaveishskgulst e
b . 01 .abgut. 1. . .
i A T S
3 wilbhe depcnibed fretthedbelamd/ Accareling 36 ti mieserdéd ehthodiment,

L tion | . t of about, 3 ntg/100
BedpRtiys ATttt Besreitmincdies het hudern may
enetfetted opecrhp RISy birdRsef 8S8AL Wt bh A flilr}r%g dfthe film-

advant ageously present in_a range of about
siratecombinatisgy skigh Pe@ KAR drivendasahdinecyeritss | Selective
5.0k g the et hods and/ or . .
S Y ESERB  F TR e
tze tpatenn ahap bebir dndiChaalskid i#tadlect RORLEAHWi8Ron of the

1 ot assium.i.s present .in the methods and/ or

FesEvarate fdm aerdingsian Predissenmined interconnect pattern, and
raskVi j f,_about 0.1 / 10,
R R i e (O e e
sbowasisi Big-dbn be present in the nmethods and/ or
conpositions of the present invention in an anount of
about 180 ng/1 00 kcal. [000i05] Wien chloride is
present in the nethods and/or conpositions of the
present invention, it is advantageously present in a
range of about 0.1 ng/1 00 kcal to about 1 g/1 00
kcal . More advantageously, the chloride can be present

o " o s Y 4 " oy



of the present invention, it is advantageously present

in a range of about 1 ntg/100 kcal to about 500
wore@/adB86xkcal . [ 000107] When nol ybdenum i s pr eB€nUS1006/047814

t he nmet hods and/or conpositions of the present

invention, it is advantageously present in a range of

about 1 ntg/ 100 kcal to about 500 ntg/ 100 kcal.

[ 000108] When fluoride is present in the methods

and/ or conpositions of the present invention, it is

advant ageously present in a range of about 1ng/ 100

881t 0 abdRefertng mgxt BOFigsaba ahdEbBP waghefiexaraply, taser

fiher js.present in.the nethods and/or conpositions

3ot el ptsrrPinte o FbR L fomPRBF Bamoving non-

hetete I Ut idRB W tRe t i

kcal . 1 nlﬂgtt her enbogi&fgﬁltkg gcéﬁéjeg%gﬁgpg%d%%%%ggd build-

HRrlg#er-pubstanisrontbination) Akstdwhdnahe embiddligics ok §ads. '5a

the n n range from about_ 0.5 g/100 kcal to
Bhsh 1 Rl BERO RSt PP TReR: Ll oudrlehieeilithe: pattemed-
BulldAlp-QhydridiSstead cOMBIRAIGN Q6P a8 680K @ﬁéludir?é) Ot ate
The nutritional supplenent of the present Inveriion
Rayticn 482 bawing exprredorurfancs 194 editotated tiethrr regians 144, and
¢ 1 Qf§.Cq- ondi gestible d ingredient fhat
N A R B S TR AET Ry B 180 it it eyt
poytignebd®) 135’ kndiBe’ anthetidhtedtik bab fe @668 PIRLELNY to a
this enbod n&nt. Prebiotics of the present inventio
Hﬁ‘“;fg’Frﬁ FaROfURERY, semOViRg serprisies gubjpstihgthd partially
Leuedieaghi ri [ - ol ;q0sacchar i
soybean q{é%r?gf)%g‘%{c% ar ﬁgeg%aiﬁgge{, tc‘)'\glﬁ%} %s er,n""%en"’1 ofifie patterned
lkyild 1gt layes andhdes d galliadidinngiclp atoydiextrganaithaterial obtained
Qﬁntig-oli osaccharides. [Q00111] The nutritional
SEREIRRT AstLvaHen of ieneliadiumapcairtolaser agivatrbledilay the
Wash raPk8fipride LAARLNALERQRN Wi th human or animal mlk
(e.g., cow Or goat mlk). [000112] In sone enbodi nent,
he liquid nutritional supplenent contains about 250
0801 per s&efeming nextdorigs amdbyrmway of exhample,duset assisted
kit ] I coptains |l ess.than apgut 200
L B0 e SOt S B U RS s risiee ProRBL Bgiegconnects
angordirigotvatheqirefbtoratihed aitedtdion Q2 HABRPn JR0HE +ABd-build-
200 kcal per serving. |n yet another enbodinent, the
‘FP%%Y F-Hithstiate SAmbIRation previcsm arinsederaais boabduBy
%68rapaAnd @0, “kf W fRg- ephodi ment
the |iquid nut ?l?tt iiggﬁgl s%lppgeC r?g E?’acgof %é?’%ésee{bqu’.eﬁ is the
Jerabingéionsef apneipctive(ddks jankvins mecanting itoehé preddtermined

. ,nvention. is designed to deliver between about
19%%%%%8&%%%%68 | gélexwlgnasasqepdai gnﬁ'_t theipripted circuit board
WOppiepEbes ubvtaits ipdgtidh A ok Gald i&@ére@ﬁh&%@ 992-9%55'\1'&%%03 the

provi ding children between the ages of and
subsirate portieR 182, thrdntarppierents compirisimg tiades 282 hhdianvia 187

ds HGvAR ]%%1 suppl ement al DHA per day.

_éo’nd yvoulgg‘%O th eé g g?éég;eé% Sgrégn%leé;lﬁger&) nf‘ﬁ‘gt %%\tﬁerﬁ‘eﬁ%@é( HXlng

1Dt¢4icqlmn?¢te snaynbé plrevngael’t . @Lcou@ié{gedoaetﬂwa,tenqq{&en Qﬁ&hro%ldusing

eyel. consu i O ased on existing =

LR L 52 UBRATIEY e Borexaeiio giasidiog intrsconnects

AP DR fd PRGOSty d8sdit WY& s P bput

7 TG s e 00 By S FIeds #’%&%gd il i AL EE R BiIng

witheteway fugber mietaligatiossot haimgabeothb2Mtidkcaf eefroless
-ving.: LN t ..anqt her odj.nment, the present

f’fc‘%‘\%% t%?‘gnel?%%‘g‘é@icé’ﬁ%gngo T’EEV} BB InlersRrnecks uiasa

cogitifatibsaalf eRidfrdlasstplatiengl Lhdelelbirhi ARPd L0BAL

cont ai ni ng betmeensﬂ%out%ESO andr2(?;(;m€]!t):lgl§lyl er seﬁ&?ﬂaq

In a particul ar enbodi ment, the present invention is

designed to deliver between T4 and 75 ng/ 100 kcal DHA

inaliquid nutritional supplenent containing between

about 160 and 180 kcal per serving. In another

enbodi nment, the present invention is designed to

deliver between 7 and 75 ng/ 100 kcal DHA in a liquid

A — e~
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serving and does not contain an artificial sweetener.

I n even anot her enbodi nent, the liquid nutritiona
waapplessent contai ns about 170 kcal per servi nBCEHOS2006/047814

does not contain an artificial sweetener. [0001 16]

The nutritional supplenent of the invention may be

provided in any formsuitable for admnistration to a

subj ect. For exanple, the nutritional supplenment may

be prepared in fornms such as a |liquid, powder,

quuid/Fomder concentrate, ready-to-feed form

sapyers!l nawlbet described $n farthsuldewil ipucdatiors to eewaizhple

ets icgk dissplve tahlets, effervescent tablets,
f?ﬁ%’%ﬁ% 4%%?3@}@65%&@; IS%Tlg'r xirs, solutions,
suspensions, enulsions, multi-layer tablets, bi-layer
[0U80%t S, s OfHusgab 8edrirCRRBUbESh BRIIEEO A iatn SRPBILE Sesisted
| ozenges, chewabl e | ozenges, beads, granules,
pratellizpbion aecerdiparteieanieedinpnip sprimlisesgranidieg, a first

' t d t _iynplants, ingestihle
o g iy L P e R g AP e RO R M D du - up-layer
suinfteateiconshinativiihréegdslecaolen|platife) @@l f:6PBbhAMGSive layer
f.oods, soups and soup concentratés, nutritive foods,
fltieinen 8ped by haxing a pasieracroiespondingto tHeoataT of the

] t.al .. sent. i nventign
P i RS 2 RaRE] S Bloloafy BIAST R R raias
électmlet'shgf plated sv;bétm‘te_(ﬂécl:d;]f@igb.tceae?xgg 5B gﬁ fs%]df'édqnat, hgis
conduct ed_asg is kn | e art. e
Wﬁpﬂu“t‘?‘&n%ﬂ ﬁﬁfﬁﬁ?%%tstﬂﬁfbw}ﬂqypi layenloaservanape seed for the
ARG i8R sHIS Platd LN SRR g@H, 48 %\ﬁﬁ‘ldt-&%tlgg S iesl%ves asa

skilled in the art. For exapr ; various proc
site phitgueis nudleatidroforghe clexitrg egubyvdated, coneadyiveday@ednd, as

j quid _suppl epents,,, [0001 19] Typically, these
%gc ‘Jrldc’q e%qgﬁrg Efﬂi’gse o? n%yiegg%?plaf' ﬁ%?ﬁfn? kereghhaging been
disperseal aftér018ciiblesd pIHRYd C M@f&uﬂ@%q{uiﬁﬁﬂpﬁlﬁg?ﬁ% B shown

of the follow ng: carbohydrates, protelns,
igy Bigs) $9-8r 4t ismetadi hewandr thastaltke esteat pratahetthald-up layer

d i f ired adjysted to a
SV ¥ 5308 OSRESH Al LSt RIS L0 R
renbaipratilesastiihythabisitroledlly phte@ldopplr R e ASEEG, ﬁxSFigs. 6a
e

requi red usi ng. any acid or base conpati'ble with t
?ﬂ‘g gbnﬁ‘ec%ﬁﬁ‘b"glqsﬁlé( rlatedl slstease J 64 ineliudeasubstrate portion 102

wekassd % $90d] hat £_di pasi

O30T S ¢ e Ao A S B B Fart i8R lesstypiated

cendhietive Ygrer sod udide cosfurnidl @pbadueyivbeesd ugebrt1es

the slurry before processing, after processing or at
SRt BEovidr . thg Tl pectey s A6 ngesst boarl68 includes, in
the\sBioW0 BmBdR i énd Wed d iy & bé R hi i
sterile. .]Imn t hose enbod#ynen}:)gl?ﬁ?{ﬁe supp(fgrﬁ@éh}’h%g respectively
QESERYiTeaIMmp erapsnangdng 4o therwallserd thetlattem dfevia opening

i L . toyfeed basi.s ,or stored [n a
ﬁli?)d 5%%%5)% g Pg’éﬁlggﬂxo #locg}a%?s? SETBHY SRFUBY R8I at i on
cvarespensling i khe rades) shdgiesb@ﬂmﬁda%ﬂ%)ﬁft%ﬁs Tnpwn to
skilled artisans. [000121] If the resulting

i 0l ' t dy-t of eed
POSHN o or - ReeBRET Lt Fretra sl fyrapY acamBonser
a@bisval fletalithdohcadBH g6 TRR 5o Silelth icén .trg&g érﬁgv&ﬂ%g a

resulting nutritional sUpplenent is nmea
SpeRRId coneHetive layey oni the fivst headedivmbhyer ioé th¢ eleatrobissly

e i fromdrying may be dry .
ety Ph R L5 DA b flaf fhatpetomd comuctive
lmrrcﬂe?fﬁm patipp evreadparedingaoRhe kasRen P khe first conductive

di stribution and sale as desired using standard

equi pnmrent known in the art. 15[000122] Variations on
any of these manufacturing processes are known to or
will be readily apparent to those skilled in the art.
It is not intended that the invention be limted to
any particular process of manufacture. [000123] The

o o . Y "



suppl enent conposition of the present invention. Table

1l illustrates the ingredients present in an enbodi nent
wo@Roovhesspy esent |iquid nutritional suppl enment BCTUS1966/047814

anounts in grans (g) or mlligrams (ng), expressed per

Liter (L). Table 2 illustrates the anount of base

nutrients (proteins, fats and carbohydrates), as well

as vitamns and mineral nutrients present in 8 fl. oz.

of an enbodi ment of the present liquid nutritional

suppl enent. For (gur poses of the present conposition,

ayer eadopf thedurilenp layiels tlfulls pravidig an ebedbaditresly plated

S BEAE ) Ot SRBLITE o s, . 5

A PR NTED & BT é%%%%ﬁ§°t%ﬁé*%£9%s%%ﬁf@%ﬁg§ﬁ%s
wETrate portionsNs MERNpm:Idglmm%chapklgywm an

SRR S T NERE TR I e T

séad kiyer @68 galdetivsly o vaged oAShk BB @51 A
attetryﬁl n sclrl p})??ron of tohe Rel at e@SAé)tI&FO%Oa’]qa%ﬁe

§]teﬁtr€155fcﬁ%§’eplé‘?‘¥d mcmdd@mdmmedasezt Bhrifapoes dorductive layer
d, The ti
RMIAE R I B S AbBTenT Becamitoiuctifs Bk pritlan 185,
dihétle defines bial 87 Ssdé‘&thcﬂ&oncﬁ@étu@é@i%k 901’@&14@5 Wh1ch defines
A%) to Buil| d-up Fllnkgla whi ch may t be

{I &mﬁ‘c"é%Pa? H@rtt‘%ﬂso igthdefnertiedass ﬂ&‘é h ni ques
nment i oned above to provide the printed circuit. [0003]
[@p62FuUCh t eElTRirienbRVR) F’igrs g%bg g gxétl}ﬁalg ?8& gnts of

| ayer, and then I aser dri openi
m@@éﬁnt mweamn ﬁlfﬂmreafn;ense tdmo@htr@ té@ttte Baﬂs&ySQiroivﬁie a
9%1 ned t%%b e to che cal ggpﬁc{] I at| ng such
es§l Prptes drquk 190-| Lhyas, asfseen in Fig.
> ctnpqmmarmtchﬁt Bdikiﬂcf &rﬂpﬁhé‘é:trﬁb& Is’i}’a@rtd hnﬁé 4dy QQ %gﬁs.g to
&@ wal I s of the via openings. dry-filmresi st ?
RISSSteTaNnE dtiBtPreatnest Rattemin Acayedu@tompp@fmean d
cted to an _expose a eve
BB SRR UL R0 e R e
barso Byafreenowing, t What epwieb RTRMHe @ntéioOihe@Hebent invention

specifications. After. subjecting the DFR to a

SRR Qgt\ gepgantially casiplets wwaev Ay iposieg, as would
e Gl pa lLectr
I aﬁ‘e%?g?ih?ér?%o%%g% kI‘%‘{}g?p pat trgr Sr?esd&ﬂg&bgg%g g’h’gec%éﬁe?md to
té\leazqanmlytemb@@mmt gloatn iy Figs. anj embcmmemfcs ebe tle present

%RE er 51gherrel naffsﬂe "t hick pper | ayer”) rmuch

{FRBRAGn P st APHBRRR e ot o eyl Tnrhasad Fukbbate
faahhfamﬁuﬁﬁgl ptiosesf oft 1ert W Rt EPRRGAIIAYISH MY ggﬂt\!ﬁ{lﬁ

atterned DFR (in order to provide conhductiv

t he
Iié’é\gg nThe @AGME iechpologyage dpscritrat] abweadxiay uea laser

T af t =l nort atin
1%%211?%?% ES Eopper e‘ﬂg&%sentl%gsg?%f}e@ts VHETES rtlﬁﬁﬁt an may
selectively tiwtalieetar oggniFRaterislt ¢fl PPeld PRyebeo form a
combi ocﬁl on to ex ose the thin copper |ayef not
TEQUBPE R FECHIT CRoHEp o reciTmed nescomnst
WRRBAat gy\éiy Jgwn_to the
di Iglaectﬂtefl%&easifer ye | eavi %cgér% I nt @l@%@ %fmayl%
qsgddhqomgbﬂm mojwtannlmmdtmh%; Had et laesﬁsﬂsrd mewtlhdaﬁgn and

ui t ;boards .i ves.the provision of a

15K Rk it L2SEH Brris i sk inipanay beruisdde mpvide via
dp’iaStﬁﬁgsdﬁt;Mgl 1ageMHI&868, ihet wI%ﬂ%cﬂkrﬂgné(ﬁﬁelo ﬁ%@éﬁ%@lét&%

the ABF | ayer. Ther after a DFR is lam nated onto
f’a?téﬂlé%atff%fftaéylé? HS%IeI ACIREITA- R embodithests mubjtouted laser
" an expose and devel op proces¥ to formthe circuit

design pattern in accordance with the requirenents of

the circuit specifications. After subjecting the DFR

to a devel oping solution in order to wash away exposed
ar eas of_the sane the conblnatlon of the dlelectrlc

.. ~— " L 1 o



| ayer including on the walls of the via openings and
i nside the recesses provided at the | ocation of the

W0 e@cems86A t hi cker [ ayer of copper is then prorRCHES2006/047814
onto the thin copper |ayer by way of electrolytic
plating, and the thus fornmed conbinati on subjected to
ei ther back etching, grinding or CMP in order to
result in a printed circuit board. [0005] Another
known techni que for providing interconnects accordi ng
to.the prior art is typically referred to as "Laser
griberiabie matenindiaythe susfacer a dubstfate akaselinglod alhé on

' Ia enings.in.a dielectric |ayer,
B LR S5 AL 00510 S bt el
triatedabared adthatatlofdusp nblﬁid&ﬂi_vla?&f‘%oftﬁ(?]ﬁsdéépﬁ-iqusérpactivatable
rovi.de recessed trace | ocations on the dielectric
giial regalte in the foranation of patepieat a byjldanpi]ayer on the

A trolywtiji.c plati.n i copper are
AR B R PRk SR S peadiam
prhthodifies deaeid fedenlioue &Wﬂs%eufla%ke. Ifé’sfg!if?f&e%%‘ wiiting
a co Ij)oer Iiayer on _t he active surface of the dielectric
F‘z??’e$ tienailieBppeed tayrsate pitia bay sthectneenesded foradectrolytic

i 110 he . .Thereafter,.
AR R e e N ey S
elktaingrbrecoriimgicatthod patfodiindie cSRPRBes laBM8 defini
ext %r)agl ng beyond the recessed trace |ocations, in t‘ﬂigs
TP ALE P TRREI SrRIETP RIS EBietsbrase defising Viaepenings
hiekéiag enQf ' b 00061 .Howeye :

Qfinfhoth &t €1V ille DN he % gl c?«%lmng Cfgiygﬁabeeﬁccordmg

techni ques of the prtor art suc ose
terbpesdaiesmined initerdoonettpattighptiie titerdopncbs @MsSMsing a

[ O£ESS] tiye,. and, in addition, may be ineffecti
@)&Cﬁl&%@{eﬁagergﬁ?\k%a Bﬁi%twit‘emp.gycg b8 ér@cﬂqetgrlgllir\lled
ineerruARedtiRMtdrAMH &r{cnfctﬂi%Qagér %Jlﬂté%t%gn 5§83 e%sécfag{ially

I%enerati ng the vias and trace pr oeesses

?men Sstppateaialgthefcquelstivkdaypes fymtestcomipeising BRIJGHR

P TH .Q0Q7] The enbodi nents are
IIQF&SSB{I ﬁg{f%%ﬁ%&hgﬁ\é{g%?‘]é%’ g’tf‘dseﬁBf‘dH}?aM}al dncluding a
mhetilliaséeting imatehfal khdWedse heddhe o i

dr.awi ngs ang in which | ie%zg?e?er eﬁcgﬁgurmng%fgg?%fggtrm{%tes
alyiat sesiens semespandingtathiedhiertooo&itsFig. 1 is a

cross sectional view of a mcroel ectronic substrate,
[oo6zx1anel ; h@QA8 s Fdolisli? el . tional ~view,.

showi ng the su.bs? ate %fehl%:?cgql&g&gg Oﬁgl%ﬁ RG=$8E Hrvention
RIPEidele privted circvitbampdrithaghsden eleetfio citegit dirdnly attached to

; i b ; di Thodi ;
b AR R BB S ETaicRUY emrsmgrand aitable for
asofstingitiee dlecfrofic bhpendaithat RER 'Be%?ﬁ]}lgﬁgtﬁgrgg a

%ﬁéer_ activatable | aser activatable fi reon to
pdiments| ohthe psesent inventivmarvdeaneny didvantazeavover the

Boadi e, Fi IS a cross sectional view
pg_ho_wi ng tthrg)i%i = ? ﬁtéégeog%cﬁ%\st 76 %?hjlg&'b’.esgl“géonr
eHavinagohedthe xpalsistepsdithagesphit aetads RAptSved ali%nment
CseI egx%il v%glct ivate portions of the film based on a

Apabilitiss, Iniptecdtieearipg: danertisulprcemibadiments of the

&8 thValtvs i L aArPyRstLate . c Lnation .
pgccor di ng toﬁgﬁédgﬁ%g%itgn%nt ; F%giéﬁaerﬁrggfb%o?go& fq;pcreatmg
Vi aperingwiang!, itheddition,ifor phevidimpih r]}ﬂ&t'e@ﬂeé!fbtﬁl'cgup Sa?S
hQ@?.’r{g? Qgcgpn ex r%sed é.o I asg\%é rradiation to. )

se PYEry SRR 1 (B destreg{predetarmined) iptergonnect
ppttedetthusieladnafihethemeedtfoPat IR i
¢ sellégct i vel y-acti vgt ed-film subﬁs%rg{ﬂe&c‘gijc ir%gtg?cérgo providing
N gPEsongetts: dhedmtsoet e MP araaddig R gmbsaliivends cr 0ss
sectional top plan view showrng the conbi nati on of

Figs. 4a and 4b as having had non-activated portions

of the filmrenoved therefromto yield a patterned

f-buil d-up-1ayer-substrate conbinati on according to an

enbodi nent; [0014] Fig. 5b is a top plan view show ng



[0016] Fig. 6b is a top plan view show ng the

conbi nation of Figs. 5a and 5b as havi ng been provi ded
wowaon/ozssednf or mal el ectrol essly deposited firSPCT/US2006/047814

conductive layer to yield an electrol essly pl ated

substrate according to an enbodi nent;[0017] Fig. 7a is

a cross sectional view showing the electrolessly

pl ated substrate of Figs. 6a and 6b as havi ng been

provided with an electrolytically deposited second

conductive layer to yield an electrolytically plated

gdisntageeuakys dilili dgniratemthedithognaphy pkO@s8)artd theréfore the

e B P el it
4 a1 gt oLy S BB SO g

metallizatignt ky alowing therpatteriog hold mietplliBaticn af f@fures sizes
' owi ng the electrolyticall | at ed

B R YR P cSietood Bthm rvaleRed rseratane laser

bautceresEaly 8Ach 8s,Yoe bflampl@ld @W@Vﬁm t"i‘%ugg@, 4y "erB%&%s

circuit board; [0020] Fig. 9 is as

Hepresed alignaensicapakijities dot ety piarartd irgercopmient patterning

j ' rdi ng_to an enbodi nent.. [0Q21] .Fi g.
fhee2Ridh SEER1E) BntfefP sPrinuttPiegh dfiaving 1 use
bottoHiser itradiativinfod gepetdtbi 6f GllsEdrah8s an@NitR8SRIshy for
bei ng | am pated; [0022] Figs. 11A-B are cross

gene o lé@/\)é‘t@fcoémﬁé%m erpf (b psaviskes merighef imaging

i I [ |s after bein
it M LIS B, bR bR EPERTERoR no:
Eﬂﬁ@']apﬁiyg &) wil2dreB HVelaseosused s thedhseti @G cdlpravides better
rﬁsult gf an enbodi nent_ of m croel ectroni ¢ substrates,
drenment whan compaged with the ] G007 lasemiisrg inpripr etteptocesses
f8034dr Fia@rillidel S @ Cross sectional view of a result

of an enbodi nent of a microelectronic substrate, or

anel after an organic material build up process;
F ] Fi g.With riespectdpdbe LEdcpiasmss desaibent inathediadkiground

gmpgd' . L groel ectronic,substrate, or
%gacﬁig’ﬁ‘ af t er Eﬂamsgéiﬁ%ﬁngs gt fi %egS?“f BY58108 3 vardageoysly
dispesssedth amekessigviodblate ths ubsahteadn eWRasicaBidhs QF 2

Il croel ectronic substrate, or panel after dip coating;
%P%?ff edzpgee i@ previdethgyda epeningsapndagainto prowidalrecessed
Qhc@bARBAY R cIbed aBbEE.0 ' [ 84S of O
_pa%el. after al as e(r: a%‘??gg%'o% g{igg%’%ﬂ?%?&inf?tg Oc’.fl?he present
gwventionertvantageaistyvdidpemse egith ta refedatio etah elé BEBStrak ia

1 g£raqel ect r(i)ni c.substrate, or pane] aftfer washing;
Pt df nEsy e igierconmit batier) SR dne siBarele, Piesanificanty
iphpFovif %@@uﬁn&n@aﬁﬁ@ﬁh@é%%ﬁgtﬁfﬁg @ﬁ’étgar Q8entical to

panel after selective electrolytic p [ 0030]
enegvngpn-LET tspepss thadds,i toaces dispasedfsubstastidlly of thersubstrate

' f ' { i trat |
R e Blan e ThE R R DT R Pt Sphe
pesenciroentivacid enahgaoesly dispense Silth aGiectBrRsk dBess

of m croel ectroni c_substrate, or panel after | aser
‘iﬂ“f‘ﬁ?’i‘ﬁ materigl demtheitipceand foryia lortionsdhrengh avy eneans,
chand @38l irflin | ' L echroni g

suC bstrate, g}(;%fnpan egq};& Eﬂgc?@%ﬁ ER%I&Z%T%%&%E%S‘]ID%S&I@ZA
Advantageouslye etilortimeritenf te preseatirvepiticanresuitagithent

. a nicroel ectroni c supstrate, or panel after |aser
lggli()ld\}la R waduisivssaatial feedingeuiiune areas AuFeRRANding to

thegredéterfi8d infelrSonriedB phastepn ! %&F@Haﬁ%ﬁ?@%\g{'e the provision

resul.t of an enbodi ment of a microelectr
%fdﬁgtl?%é?n%?%a?@rdmg &3 an gerhodiptant any okyes lseledy efeatmless
of the substrate illustratedi8n Fig. 21;[0035] Fig.

23A is a cross sectional view of a result of an

enbodi ment of a microel ectronic substrate, or pane

after washing; [0036] Fig. 23Bis a top plan view of a
result of an enbodi nent of a microel ectron

. Y F A/~ p— "~ AN "



[0040] Fig. 26 is a cross sectional view of a result

of an enbodi nent of a mcroelectronic substrate, or
w@aonel7ss6s er control | ed-col | apse-chi p-connect ¥C#US2006/047814

sol der ball and first |evel interconnect (FLI)

bunmpi ng; [0041] Fig. 27 is a cross sectional view of a

result of an enbodi nent of a mcroelectronic

substrate, or panel after etching a sacrificial netal

| ayer away form ng nmetal protrusions; [0042] Fig. 28

is a cross sectional view of a result of an enbodi nent

platingritbatis) elertrokviss platiisg métteyutarlegavigticaflagng,

electrol es | ati.pg; .[0043] ,Eig. 29 is Cross
ST GRS ShR it AckinesOtf end fhshivehssrdantats may be
argeeediectroni ¢ substrate, or panel after via filling

and/or electrolytic plating; [0044] Fig. 30 is a cross
&ecti onal view of a result of an enbodi nent of a

08Pbel ect Mnferring tnFigi%ethere ipdhsitrated emedrfymbény possible

j . | am.nation; [ 5] Fig., .31 is a cross
SRk a6 Wb A3 &Rl 6 brpediiiBtinion oAy BS used. The
shownelystin 90ithefdford dfcﬁh?ris@é aR@N&krHit 8EsdniBIS21000 which
abl ation and assisted netal|ization;, [0046] Frg. 32 1s
maidRsa pekitted gicuitihogrdsugh mestartexemple, printet cieenit bbard

] I i t , nel.af.ter trace .
DR EAF SR PREA oBURE 15 4 R BBSrp8yiGiat A8 Glectronic
swetiydl000ineay diclade asudplivhtion speeiiti NE(ASK). dntegrated

m%{[j?e%ﬂem‘{ onic substrate, or panel after trace
TR & phipseisde-arrapbirsgsoumng, arghconirel chipsets) may
5186 beQlk a¥k 8 th Aecc da®od Wit fen%cﬁ_még‘g% g? F}B’E%vagntion.

m croel ectroni ¢ substrate, or pane
St riﬁpi ng. DETAI LEDDESCRI PTI ON [ 0049] The enbodi nents

[9066lLissed Ker she egdiestialeny depicted bydFig. fpthecystean 90 may also
i TR d t i
R keI o 0 e hmtS B etaor e Anass starage

déweict 11006, emd LoreaPiriit /60BN MBEUSe 1008 cAGWeBR0 each other by
descr.i hed. The exenpl ary enbodi nents are provided to

vey e be19Hk as she amples ofibalodemory BE02 omdudeabat are
L L ed L i ts. [[0050] .
3 B S e e BTIAAS gl i random
zﬁqclg@; ET@@ge(ﬂféRAﬁ{ﬁ); ,E*mp%e"smf the rﬁas{é&é_‘w@fge: déticé $06MBude
u 1.Nn n I'st.andi e resen I nventl on,
HiE oot HRHEE i o ek dHiyst PoRramAIngrvS4CD), a digital
Wy BtiYelBidk EIFOMDVD) Yard 84 FHRS %XQH?;S%% pf e e /output

necessarily order dependent. In parti
peeule Lefkinckiede hot atsengidimdtedsts 4 keytmrdy dersopfontrol

1.0n. 4. 1 efenring nowtag Fig. 1 way of
Ol iR B S Phaae e e b MBIk the
Inrsob010i ingliadeTbat arelrestifraited 16 @hsdrsheaP boR@BPInteFHEN(PCT)
as sulhstrate 100, provided on a conductive |ayer 101
huse é“gﬁ&du§§rYT$Fén§E{%ﬁF%%$ {184 bars, and so forth. In various

Bs t i rq C iG O

i be‘?‘féﬁg‘é"‘g’: sy e A pay e %‘ﬁ?‘*&%ﬁfﬁgéﬁs Phopg; @ personal

digitabaysistant, sgpackea PG asubhdt P, & hotebsoR HT) tedleskits Ui t
oard. Conductiyve |ayer,, 101 ma by_way of exanpl e,

B er R B Rl YenE B, ALY ElalRy o and a sérver.

conductive trace on an underlying substrate (not

[8065IN) . [ 0ABRthASerfBodirh8ntélgmirtatby t¥BYtds SKAIPPE plati

nbodi pents of the present invention co rﬁse (ﬁqﬂahng.
v aﬂﬁgn%ﬁlfan @éé}ﬁcg@%@mm pdufang irythel bricatipheof

sSUbEhtat ; iSRS 99, 44- ovi de :

vi a- d(;ef’é ifﬁirra11 suggft rat e,Eés%tc?ﬁ %%gs}ﬁ)g? ?lgl?setrﬁfd.ﬁe embodiment

According to a preferred enbodi nent, the via openings

such as opening 110 may be petovi ded using | aser

drilling or laser projection machining, such as high
intensity laser drilling as is well known in the art.
However, the via openings such as opening 110 may be
provi ded according to any one of well known nethods as



exposed to laser irradiation to provide a build up
| ayer for a conductive material, such as, for exanple,
weoppersseBy "buil d-up [ ayer,"” what is neant i nPC€TES2006/047814
context of the present invention is a seed |ayer, that
is, a layer adapted to allow sel ective provision of a
conductive material thereon according to its pattern.
According to a one enbodi nent, the | aser activatable
mat eri al nmay conprise palladi um acetate or
(CH3CO2) 2Pd. According to an enbodi ment, provision of
ofiendldsgra amelesasabsteatiel using S Fagithiocuinuta0: sleewbldss
Fb%“ 3, may be effected by dip coating via-defining
Ptii%ate 120 in a laser-activatabl e materi al seedi ng
solution, such as, for exanple, a palladiumacetate
Ingsol ugiigOmg ; i 4
$E0H] ?IO 0 1lg§%temrﬂﬁ%ﬂ§g%fdﬂ@rﬁrg%£&lg m})get,%%ggher.

activatabl e | maccording to e I nc

Wags- L A Bhpllestratepatarning erppahpmdall 000 ugimgdasal projection

r.deposi ti.on. \As ,seen in Fig. 3, the |l gser
A e difte) QRO the foPRST Papgls: o harespltiafdhe laser
patieaningoiretihe pat@rdeiito.ng substrate, such as
substrate 120, "and includes via portions, such as
&ih%bons 135 and_136, which respectiyelg cover the ‘
9 and tFigshd2AckBillustsate) dowblersided leminationvifadielectric

[ 1 ' . Ve " at
%2 100" Kl LD 130 Y b BRI U B8 1L, b, o
suyf adwrodieldntris ihitabie doastapeess koslisstpiteviodes piitted circuit

intercaqnnects, such as vias and traces, according to
Befdy 3080 ihauStaies Graemis meraiali U0 Wi s mihation on the

aspp¥apahbe fil dHH A BRoRE! IN4E I% %}‘ig%gfs&ﬁ? fllustrate processes

via-defining substrate yields a fi trate

evnena af ithe coppeh paselsi batubsppeat panelshianabe prodetBedfwith the
&%54] Referring next to Figs. 4a-8 by way of

enbodi ments of the present invention conprise
provi ding interconnects according to a predetermnm ned
[0076] connedligpid tlhistraees lRer dhidlime thabRghrse BailHalP material
ﬁsinﬂ}las r assisted netallization. Laser assisted

& 3 RIWHINOf Viasel 40Qp Fagnkiiliustiates therregelt i dip coating
BRd QYptkdeh bk SR IRk ah & 8
[0055] e éﬁ%ﬁ@i thib s gs,9 'pggggb‘ﬂff}ys"\'%‘g@"%?&mmg a seed
exanisl1e; HodkavingswithtRig. 16 tthe lsubstratenllasaatet #gFig) 15 has the
ﬁgﬁg&ﬁpentsdconp{ises eé&ngng the | aseractiyvatable

ePIHT 567 CRE" PESLICTHARY QY ABPE asPished Bqtaldigption. As

iusagtitadl] @feletcs @b ET tprabontdGh %atiGater r%g,
| aser actintagle fiI%?gccording toa$¥&?%we S?gfﬁgﬁﬁﬁa“d
refeencs el repraseatsthegn-agpvated gidryions.o Im one embodiment

rJ1 e 1tern o.,ield a . .
BARISHEEPATLabhE P RURA S bl e Tedmacnizetesiposions 1610
ShfHeHilmo flgn aA BB corapribe apatibmbiviaédede dIB%1 @fugiagsr iftduding
and 43. By . " re%ggern1ned_|ntergonnect pattern/' “what
2 paflaghminich medifad o¥gagic material busld-up svetace: Tnpartcular,
RisBAhESE AL ' '
iy Of £ P02t el PP ALY abloten e,
%\f_éettakgé ig thé¢ azdedal, lérying behiad the ﬁyll?‘quimﬂ efchr rlt’(btfl];ﬁ&i’ecll1 organic

i_e-bar_ pattern, " at _is ant in context of the
%"ﬁ‘g ame o‘é%tc??i 3w, ﬁ‘?“& %ﬁnﬁ? Fﬂerétot&‘lejéﬁfr?dﬁtw&“f’a qfite
At RIIBWAEthe pLLOA or bR BnRS %Hqﬁftrenziégﬁ Aid ¥§ mask
surface of the substrate. Thus, as seen inthe
Briedicrmachininggy. thyeuging QAD diiveSEeR dixetbiwratei.on.
150 may conprise a substrate portion 102 fornmed from
substrate 100 of Fig. 1 as described above, and, in
addition, a film 152 covering substrate portion 102
and defining a pattern 154, as best seen in Fig. 4b.
The pattern 154 corresponding to film 152 is defined
by | aser activated portions 130", 135 and 136" of
film 152, by non-activated portions 130 of film 152,
and by | aser activated tie bar regions 144 as will be

o e N - " o . .

1 g, 3.
Efspoct



Nd: YAG | aser tool or a pulsed ultra-violet (UV)

excinmer laser, the |atter being preferred according to
wepdvoaissent s. The wavel ength may be any suit abP@I/US2006/047814

wavel ength for the application, such as

Neodym um doped Yttrium Al um num Garnet (Ndr YAG

1064nm, Xenon Fluoride (XeF, 351 nm, Xenon Chloride

(Xed, 308 nm, Xenon Brom de (XeBr, 282nm), Krypton

Fl uoride (KrF, 248 ran), Argon Fluoride (ArF, 193 nm,

fnd Ellvuori de Diner (F2, 157 nn), wavel ength ranges in

MLy or ddgplvilnaingtes theiregubreff wrskiligatieopdlladiuim acetate

' f . i he_|
SRRV TERpE Y DA R L BRPHBry AR 0P SHE stberrin Aerrated in
Rig.ctbasiiltang in aht 36ad oMl Eandyed A S8k 140, Pfor example,

chosen, such as, for exanple, about 2 s to about 5
Fotheampieriz! efdiveqeattarnedbuibd epelageh ndladesidipagladium rich
. . . 248 nm or. 308 nm Once puyl se ]
ERIBKAB gnic il kIO et et Bogebtien o6 & palladium
awstateclader adtivanaleding the Wdshomay' co%lrgﬁéé dester Washhe
| aser activatable film A rough éestimate for
er of pulses to be delivered would

m ni ng,.th b
@’Z’sgLsed or 18 ’{fﬁisé‘l@ﬁ‘é%@etfﬁs’élé of elecizalptic geppeupkting 1810
Y sUDSRIRL € ; . nic fil.msuch as
palsi adi um agg‘g\g%%tfatq%g%g?tl \?1 a7? 25‘9 { %?%ﬁ’(%re%l?hﬁlgrse iygly
FQitars the adppeetrabe, vialwalle mor fiobass. I3 HHRe AtR@ @pper

- . Vihet h “activation h
PSTES Sh YR Tttt meroet TeRir i hiAmbagisent, this
prives@Bendfis iRXAERBliginhHHR I l?w%.—ét@ﬁ tchgggg Egag’cfr?gsl (i-e glectroless

I nvol vi g{gl measuring a conductivity o
then;elggt ypiert Irothds ebttmidiewndselactrelictcopiper plating is

' j di,ati d . A
B TAP Sty 7 Blg bhOSe e BinstR et o ebimar amfee bl up

Inhats. Thisistakdb poksible By TRE &lct khkiEa1E ONINST QL - UL
E_éhen, bﬁgconsn dered "actlvated" accordi to

ﬁ‘f}g&? ﬁ?@eatﬁéf%hp éagéﬁcialheopp&qparhelmdglaidf desBuild
1obhagdsl | or a given laser activatable film
tlﬁi ckngrgébgﬁ%gg'aser activatable material.
Al ternatively or in conjunction with the above testing
[ﬁﬁ'i’?yilod, 3 E@T'{l_asilltlswalte?fa E?ﬁﬁbqgeﬁﬂg&itélédﬁc bgtﬂ?rup process
rtion LU er. be determined to ) .
S Bk BP0 Pusatibin Bitads; viltvoel Dolseriabuild
yp Diied 491 D6 ¢RBPletdq! Figabs M RALL 1t of38er &1Y1.11;
{1\321' .. and. non- agt i vat e porti %%tje%%? }%?l lfp%ftl?g?ranﬁf’ﬂlmg
tha@uglt 1P layes foraniagiaplwnlify gf v ObFig.ctleitliiswates the
SstAk BEl . irradiation according to a )
"bredet e?}?ricég%h g A %?%%%tﬁ%@ tlflﬁgir?@%nm I%@cg? #iHyapsliadium
spheian thed seatio die@iibstratb eusflee 01 10.6Fig. Padl flsBtes the result
cordicgg t.o tége predet erm ned i nterconnect pattern
“heYPeh 8B 1R dhe puTfaek ahfheswistrate dllustratediinthign2bf As
illstrd el Gbrd Mol t ' i.on through a mas
the patter n of whi chﬁ%%;rgrag%%%ﬁgas@?é”? el ?Ié%g?fgﬁﬁq?é?m
shawsreoraismted aia botton. nRefeeeradet Z220a8HNE a Hdiactivated
.eCct i I.yradiation.may be effected by a conputer
Pg’?%‘g‘g 5% g‘%‘s(s&ﬁﬁ)fhaﬁl\? trernerl agtivationigelactively activates
pBetiens b/ thd arelrcdat! Bk DoipoM_frak Lol bl e
,[’_ihslttm according to thgg pr edet errrar]"l%lﬁﬁgﬁng‘glﬁne%%esubﬁmte
ilgstrated in &igy in laser activated portions of the
film such as portions 130", corresponding to a
[ap7aglet er mMipe b PALH LR to be pro ideag on the
active surfgce of t%eatgégé%?%?%fogwagg%@nt%f ]d?\‘il;’il’éhs
salytiongegdi@at frorethe sppattented porti LIS MiHRRDbstrate
pattern for a vias by way of2ivia opening 110.
Optionally, to provide |laser activated tie bar regions
144, the fil msubstrate conbi nation 140 of Fig. 3 may,
according to enbodi nents, be selectively subjected to
| aser irradiation according to a predeternined tie bar

..



assisted netal lization according to enbodi nents

conpri ses renovi ng nonactivated portions of the
w@200ri0z88by activated filmto yield a pattened-PCi/Us20p6/047814

| ayer - substrate conbi nation. As shown in the

enbodi nents of Figs. '5a and 5b, a renoval of

non-activated portions 130" would result in a

patt er nedbui | d- up-1ayer-substrate conbi nati on 161 as

shown, including substrate portion 102 havi ng exposed

surfaces 104, activated tie bar regions 144, and

fliystrrded in Fig A2y Hig 28Bdilmettabasid thpupladnayiet dbthe substrate

i ' : ivated portions 130", 135" and 136

gﬁ%t%g%lg\%?:g% %%e' bar regions. According to a

preferred enbodi nent, renoving conprises subjecting

t00F5par t i alfig. 24A iiNastestet ol stibbéq@erasiblechoé bﬁﬁar@ Process

the material of the patterned build up | aye

whe ]
Pﬁ%fgtfa‘@ N the s iileriratediinifig. 23Ayadifterthe slielattric build

t124 ' ' f, | | adj .
Op ey a0 UibILA st b IELL AROR' e BPRHLEY Slhe byile up
laygaee rillmﬂsdtled[iﬁltlﬁg] 2Reftwire '{tﬂ%e@ e?lcl) lal_ee ﬁatrg&\d 64s 81¥rated, a

e ye aser assl ste nmet a | zatl ONn accoraln
E@L}?g-ﬁ-ﬁbaf ﬁgﬁqlzg ilysisrtesdhe seilf af ﬁ@ntrﬁkl@d@@HﬁE@q-slﬁp-corgnect
( P § 1
o bl B 2P GBI PEE 1L (Rl GLEARR (kL AL B P )

bﬁﬁvﬁﬂﬁ-a printed circuit board. By "interconnects,"
what is neant in the context of the present invention

' e coni jon of conductive, traces and vi as .
[z??ggj;di ng t Ejé]'t delﬂbl Ped (te?set?'lreris éatrﬂﬁ %flg]&‘l ﬁ@@ev&g psperificial
Eapperydatd etchad asesntd forfri Eoprfer prdRrddibid B8hLi rcui t

board 190 conprises substrate portion 102 and

#@% connects 192 provided on the substrate portion
‘I'the i fiere é%’f‘%og‘éﬂfﬁfv aftapthe diedectiig buildiup (seeFig.
1a86r SHAWBNIBE P ' -

138/ 1a n (quhf.}%){rgcé %ﬁ% gfe%g it @e@ﬁgflg 1?rsaef via

I nterconnect pattern rovi di I nterconnec

Fribinededlatien (&ﬁfrfg}gt Mamd dig leokm\(seﬂfﬂﬁgmii)ufﬁiséﬂais'i&ed
[ as a se avyer . or exa e,
Dclfzaiion B e 20B3e T REFOmEHiren Fltr- GATHD Sbicetiye taser

axsiztdd aleraizptiahl Aidivatdidthel &gaﬁi&ﬁhféﬂeﬁ%él&ti@&iﬂgsmg the
Wi t hout. any further netallization, or using a

LEDPHALTIIN B1ask| @et toleatedithet platingrded lintt thel pydliymeric

' Rr.avi..di ' neet s Using .a caonbi.nation
S Tine 8 BY I BREGNIERLRY D H I A e e
swbstratnisdebslved, widdtroless platitigss pebRnidd buhd Shbseirl IFig,

jn.relation to the exanple preferred enbodi ment of
3 Sttt Rel Gau pr iraerol e Biaking 8 LRoga hepabatsayatiery
whstexgnpl e, | aser assisted netallization according to
enbodinments conprises providing a first conductive

r on the build-up | ayer of the

| a

[BQ%/% er ned-Big P8 illpstralipe the berdbotvieditbingatrichfort diecnslly tic
tLNg, bfSt~+gonducti ve | aye .

R Sl ol P TR PR ot cprrBliRbpchgnica

podishireg (SEMIRYrin elinihbechin fhds ebodyient b8 tte B5SNLALBENng only

¢ elect ol essl | ated substrate, such as

akeslpce &&%S%thﬁéeaygﬂﬁ lizgderegion wrhere ghe lger amddBition

idpihgedlot ed that, as is well know, to the extend that

the build-up | ayer 162 serves as a seed for the

further electroless%é)p[ated conductive |l ayer, the

007N 4- up ITyanother eubogimentafteraticketric build alpe@is Fig. 13),
he. el . ed_co ci.ive |.ayer, and, as

IS e P LT B 1A ool Tase Bl Taser

atons thereof having been dispersed after el ectrol ess

plated. As a result, a build2up |ayer is not shown in

Figs. 6a-8. It is noted, however, that, to the extent

that the build-up |layer serves as a site of atomc

nucl eation, atonms fromthe build-up layer still remain

at least in the electrolessly plated copper |ayer. As

o,

~ o o o g, o o



| ayer defines a pattern corresponding to the pattern
of the first conductivel ayer and of the build up

wo 2002078863 us provi ding an el ectrolytically pl ap@dus2006/047814
substrate, such as electrolytically plated substrate
164 of Figs. 6a and 6b. As seen in Figs. 6a and 6b,
the electrolytically plated substrate 180 i ncl udes
substrate portion 102 havi ng exposed regi ons 104,
build up | ayer 162, an electrolessly plated first
conductive | ayer including conformal conductive seed
pegjehed restadlézatin obthe prlotiadecelertroless pliting; (spe Fay.@8) and

i AR age e Blgh a0k Erybha a5t RIEFomeion BALY fapplied to
ghoyiberted THRHesull $CARMLGIAT HE Fiy S0l %qwso&hkbaﬁn%ﬁg after

whi ch defines via 187, second conductive layer por
tiggpallidictm ¥R hepirtatmrest th@Bubateitd tracdlrsepablationsand laser
183 ich define tie bars 184. [0062] Referring next
EE el gl o asdhined bR HeL o e Feult 1
Ahesaibd iRFeRI310that YhERR r’trmrlbscﬁbcf ﬁg%yégé%tﬁg ndtaflization
bars to provide a printed circuit board, such as
lavier3dad0circuit board 190. Thus, as seen in Fig. 8,
the printed circuit board conprises traces 189 and a

' 87 ac ' e predeferm ned i.nt erconnect
[p/)da?? P ir n. Ac%g%(rjédil] %lg&s rc?ttgs t|0Hfoee 81rdrté) RSHSS GRS oS SRgTPsSS

pheirtg ef aapserB)l Ocenbid sibstiasellalttabd on Fag. 31NeAttbLthe trace
"renoving," what_is neant in the context of

rs..By : .
?‘%&"fﬁlﬁ?é etingniathissrmbadimgat rase Blechobytis plating:331y is
& n (@ Ras McToP l. ni_ze .
e R e R RO PR, L B et s
therpPER stoppld as)thepksultithostiatenin Fin\84. iThiFegtbodintnt
QEQPdeents f. the géfsent I nventj on propose a process
PO ISP 258\ /o 2 Y XUestepasaplasemisiyseddomgirativelumeatglize

HeAsERS 1y lak@ﬁsefoll%%ﬁh thid sﬁﬁ{@lla%t‘st’ég\; %%gil @g%bg%%érg,’rﬂ%%lso for

(" L.AI\/P"L.. The LAWP t eEhnol ogy,
plagingefetie barsadi ati on to provide via openings, such as
by way of drilling, and nay selectively netallize an
p83i C Myl . id. l.ayer to farma, .. _.
Erhcvaqurr ed dggegegllﬂé(?‘?%ﬁ?%rgy&g%%ggcri r?,%og? aﬁ‘ldelgéllsnérarﬁdrféﬁl:'gs‘ 10-

Bhtrencalnodetplpadd s a privitel @ilcul tifo6GASSisYerhD5udys system

i t hogr aphi.c processing. The | aser may bé used throud
%@gbﬁcgﬁ?eg{]%l&‘?‘feow witRteg, inEige?. assi st ed

metal lization and |aser direct witing. Laser
[wospEcCt i 0N SEBL¢EMbBEi kB tELNEY beQtdePVd g dbvice or machine-
openi ngs using laser ablation, in a well known nanner.

1egslaplemediwmpridbbairpag hyisomashineto prréormadosirdetions. 6The
t

' J aseractijvatabl.,e matecial, . on
Eeﬂg{ur § atgéb%{m%%% ?ﬁq ?}i‘?%ésaa@ o?ﬁﬁchanisgl hﬁaé provides (e,
gtoesiedrat fomednsmite) Ronaationah aefolm AdabR! bpa MAHIRE (e.g., a
| aser actjivatahle material and renoval of any
TRSRPHEY Fepuian tslrphemey gic- ) Herrexaamplear atchine-readable
FRHB Iegql oy, . Ld
LR RO TR QBB S0 )
)i mlagnetid dislestomage sechiaaspticapatdrage uwediagflash memory

i.fi.ed organi terial. as, a copper seed |ayer,
‘Eéég%%s' 3’%‘?185%a&ﬁfﬁcﬁaﬁn%‘?%ﬁ*ﬂcah%@n%esla%%a PRBht e
dcoluisticliodr Ghiet Ebih ©f RRBERLatk si | ¥hig '
whefecejé;trplytic p?ﬁt?ngaisE%%%?g&%gé¥égﬁe£#%&kﬂggganX1
signelsi digheh signaby stak dThe dovitiery mecierheddebleatiedbnhsnay

; ' I A [ R tra risi a .
R e MR B PR LIPS mpinfiipBotosy devices,
Qriganéd, ivolegrd phid, eolidrtetet mepraryi digeddind ér a rotating magnetic
vi a-defining substrate accordsng to a predeterm ned
i nterconnect pattern, the interconnects conprising a
conductive |l ayer having a pattern corresponding to the
predeterm ned interconnect pattern, the conductive
| ayer further being made substantially froma first

. o o o



via openings and, in addition, for providing a
patterned build up layer having a pattern
weorresendi ng to the desired (predeterm ned) PCT/US2006/047814
i nterconnect pattern, thus elimnating the need for
l'ithography with respect to providing the
i nterconnects. The use of LAMP according to
enbodi ment sadvant ageously: (1) elim nates the
l'i thography process, and therefore the need to use dry
filmresist (DFR) and its associ ated processes; (2)
er optival diskt Hhendedcé or madiésereeadgile assdinng R)aypbodidtibuted

hi.gh resqlutio tterni and netal lization_ i
WGP s FebBikRG: ButReetrrramsa nbriizentimachines,
5udeas hrdsh AnNARYIBARECHFH SR pAKE dred thyfe} virtual

wavel ength range of the |aser sgurce used, such as,
fmachésespl e, a Uvwavel ength range; (4) provides

i nproved alignnment capabilities for both via and

' connegjpatd rnin netalli,zation since ( .

£| | m‘rl nat es corr% ou gtgnéf! geé%g’ garé’fe Qﬁﬁﬁe?gql%,v&qbﬁffhg scribed

hadehoiri atited ac@dniginygageiratifgs,af isobORRAERBSo A Mtht such
for generation of the interconnect

| i thography . ]
B’a}thoégme“(%?fep%wlaég%ﬁﬂﬁlﬁﬁ ef angdmyitagstaictiyerasnthe road

' it Ki rocess.far .
i aBE SRk BE et v dneE TR be TRHLLHh BIPERRT i Bptgpetions
Blﬁd raceangemoemid esholoet léledi dkbt@bé@,rﬁnmﬁh‘iﬁﬁﬂbﬁ{?d'nhﬂi:ﬁﬁbations
the IR aser ysed.in prior art processes for |aser
ny ‘&‘ﬁ‘ﬁ% rﬁ%‘?Sﬁ[ Bffgﬂfrlw gﬂlﬁfe%ﬁégﬁ affy the LET process
descri bed in the Background section above, enbodi nents
[osuhe pr egRFbrenay A thd Sp@dHait Y 9 U ¥nBioIRERSE " Wolbd

a necessity to ablate the substrate on two occasions
g bgsimenpe dsomg cabediments d ort'htherieanbpdiments’ masas that a

ARG 05 RSO RE RS 2R A B2 el

thwvenbbdimedusistingdedesdlin AileaeRsmaedhBodimests, bat aben
t he subftr?te in . order to provide an intergonnect )
pareserilyR! erbadipentat Ehe vptiousiapperranaes 'yn emprasliment,”
# " j ' races that..ar .
g oatimaf BE AL D okl R Hck A1 reforring
th Sposede sulistdintends.| If the spheifisution saites a eohgsendraf fe@ture,
thq& enbedded traces,, In"add%%{pn,"enboqinents of the
PrRsHRE 9 BFiSHHEVERY agSBiEhty i'spelds dadnchidedhdbat
perti NN €Rp6AsHt, FONUWE I METRY, O AL I ARELE 1dt3EGuired to
and /or via |ocations through any neans, such as
painslgdeds Lhtdiermpesificativougirleime refeas tortdariiacklement, that

i shi A Iy ously nmbodi nent.s of the_present . .
A5 391 Ban ARG thelor RERRAARE Bt sheiei§ar ot claims

I nventi on resu In

reféretd ‘ain sddidiongl odlbhent, tha€ases AbE BERINEAE Mt BAE more
redeterg;ned i nterconnect pattern. Additionally,

¢ Rbths adidiogal slement. | nt er connect's according to
an enbodi nent invol ves solely el ectrol essplating, that
is, electroless plating without electrolytic plating,
advant ageousl y, significant cost and throughput
advant ages may be achi eved. [0065] Referring to Fig.
9, there is illustrated one of many possible systens
i n which enbodi nents of the present invention may be
used. The shown system 90 therefore conprises an
el ectroni c assenbly 1000 which includes a printed
circuit board such as, for exanple, printed circuit
board 190 of Fig. 8 described above. In an alternate
enbodi ment, the electronic assenbly 1000 may i ncl ude
an application specific IC (ASIC). Integrated circuits
found in chipsets (e.g., grapbics, sound, and contro
chi psets) nmay al so be packaged in accordance with
enbodi ments of this invention. [0066] For the
enbodi ment depicted by Fig. 9, the system 90 may al so
include a main nmenory 1002, a graphics processor 1004,

o o, e A NN .



digital assistant, a pocket PC, a tablet PC a
not ebook PC, a desktop conputer, a set-top box, a
wored7a7ssent er PC, a DVD pl ayer, and a server. POD653006/047814
Anot her enbodi ment elimnates two steps of copper
plating. That is elimnation of electrol ess copper
plating in the fabrication of substrates for a printed
circuit board. Figs. 10-27 illustrate the enbodi nent of
maki ng a corel ess substrate using LAMP w t hout using
el ectroless plating. [0068] Fig. 10 illustrates
| am nation of copper panels 1000 together. Figs.
11A-11B il lustrate patter nidgABdPper panel s 1000 usi ng
| aser projection patterning (machining) on both of the
copper . The.result of the |aser patterning are
t he p%gpﬁsai‘ﬁ%& '0069] Figs. 12A-12B illustrate
doubl e-sided | am nation of dielectric |ayer 1200.
i el ek methbdyempéeihigmay be pl astic or fiberglass,
such 33 ABF, . or, aqg ot her dieleftric suitable to serve
as a sUMSHQIEHCHPAIGNRE Bdneipt PANEl Yonsupstraty: 13

i1 ustgiest i ' ' p | am nation
on the coﬁ%@?éggﬁg%Fﬁﬁ%%gﬁgbpgﬁ%gn%%%Egngkat whi | e

Fi gs. la®@rifradidtirsg ket sulpstrate $ ésrmom pluealify dfhwias o per
Rap§LS _both copper panels can be processed with the

sane ﬂFOCesses. [0070] Fig. 14 illustrates |aser

drill isertRevariagn seeluidall cHRhEBLBEHALe;f Or M NG a

plurality of vias 1400. Fig. 15 illustrates the result

of di prashang dhe serd sesiremx an ihpateraedgortivrFpfjthelsibstrate;

with [ [ form ng a,.see oat 1510.
Foi 1 ot AAAEH AR ERLY bR A IR Bl sl tid s
Fi g. RkbcHing dviey pahétallplimrgeRintifgimbas prodtkiordt ed by
| aser assisted netallization. As rllustrated,
reference 1610 represents the activated portions of
urfa 1 .S _the
%bn-ag?veggg{ p§§§?%§§7§ﬁ%h%§g5§§%gs|%%nt when t he
seed dpcbagngshpatibsdhtenacaieding stRRidraapraads ks 8sbd
ortions 1610gof the film(e.g., ABF) conprise a
B 1% adi um seeded buil d-up | ayer including a palladium
rich nodified organic material build-up surface. In
articular, laser activation of a palladiumacetate
t er Thle mettexd pf/dhjmdbifattber thmpaisitgt es in the

materigl . lLeaving. behin h al lLadiumrich difjed
or gan Fgecﬁ%)tlgﬁf R Faqgkg A 6?%81 %e‘j‘égé‘fel}’ r?rbﬁéceér?dlﬁgﬁlﬁaﬁ’t]lur flify of
RSN a@,t]ibgaaéﬂr@a wkild- e BYef 36RrHEMN G RYS prBgeRAE LD
for both lines and mcro-vias is done by mask
Bitgfoamieshpraten i wgld intepeanngistsa wiribetdr & vacrificisbcopper

' : K . [ i)l ustr. S Lhe .resul t. of. .
et s e o P b sl oulSUBATS: fstibREslyic Plating
unpatterned portions 1620 of the substrate illustrated

,n Fi 16 resulting in the seed coat renoved from
ébrtigh81936V"£%£d@¥ﬁﬂpﬁ@?ﬁﬁh@N“PH@“HﬁteriaI of the
pat t epBedrhithk Gad As84RI IREAIH ' A

nDdifFed 8rga%i% naferial obta?ﬁ%%ﬁF%?%ﬁgﬂéwgggéﬁgtheSeed
eeati 92di on of a palladium acetate |aser activatable

film . wash conprise ter wash. [0072] Fig.

18 11 PEOTIRES FRerradtroGeR et o oy eptimper-buld-up-
Rlyat-stbsttafOcoibirtifest 4bediH0Q thel el 8nkd ifdelconnect
17. The copper plating selectively covers the copper

patheiasby glectiglessly pinting theppatternedthuildreipskiyersibetrate
' ' at.ternj ng are not

§§§§?F§ fg%%ggﬁﬁgﬁgﬁgggﬁﬁé%f?m%ﬁ§§u%F%8g§s benefits in

the elimnation of two-step copper plating (i.e.,

el ectroless then electrolyticp. In this enbodi nent,

el ectrolytic copper plating is perforned directly on

the | aser activated build up surface in the build up

| ayers. This is made possible by the fact that al

copper features are electrically connected to the



portions of the seed coat. Fig. 22B illustrates a top
pl an view of the substrate illustrated in Fig. 22A

WO 07478863 g. 23A illustrates the result of wasPCTyS100€047814
pal | adi um sol uti on seed coat fromthe unpatterned
portions 2310 of the substrateillustrated in Fig. 22A
Fig. 23Billustrates a top plan view of the substrate
illustrated in Fig. 23A [0075] Fig. 24A illustrates a
subsequent dielectric build up process perforned on
the substrate illustrated in Fig. 23A After the
& el ecthd mehiodl df dlnital,erhadin proviebip lagbterhaduild-up layer
trace.ablation is perforneqd on the built up |ayer as
PRSI ERTHANE Y29 I VR EBF P ATFQRE §F g erest eator ned.
As illustrated, a plurality of Fig. 26 illustrates the
result of controlled-collapse-chip-connect (C4) sol der
Bal | (Bheymetl2ed Of chainh 3,ifusther evsiprisihgr connect (FLI)
(e.g., 42710) . .bumi 0076]. Fig. 27 illustrates the
subst ree‘?‘gr%%'nﬁingfgtagglarfga’\‘ﬁ%gga‘é crificial copper plate
Gt.Chedﬂiﬁl\ﬁﬁétltx@db%miﬁpﬁ%&ﬂ&%hgﬁ%ﬁﬂg; 2800. [0077] In
anot her enbodi nent, after the dielectric build up (see
Fi g. I3)ladiusedriafilmtresist fagnirfagiom; agdt race and tie
bars (j Lre laser via.drilling/ablation (see
Fi g. 14{&ﬁajl%gr%sllgl)%ﬁlgﬂl%tl‘(%%‘éb%faé?’ 15), |aser assisted
netallization of the substrate is perforned (see Figs.
4A-B). After the |aser assisted netallization
Sct i vathasmeteod pf sinin hravbeiein theseast ¢aatlopmyiisry pailadium
S@fB;tProj ection mask (i.e., to enbed the plating seed
into the polyneric surface), the substrate is washed
as in Fig. 17. In this enbodinent, after the substrate
I,S washed, electroless plating is performed on the
dubst r eemeﬁ.\sgﬁ 0% Siaininl hisvheieds thezbulldwip faygr comprises a

aatieh bRG; K substrate after

\%ashi ng. es[%gggg%tr%ggma%@ P]Bulé?%ét es the result of via
filling and/or electrolytic plating the substrate with

pper—2910.. The ed for, chem cal nechani cal ,
18P P THEhBran F SEER THaeR het TQeCaBh erisFringefurther
compreppelrilihgtd pRranty of Alie® wlagce in the selectively
metal lized regi on where the laser irradiation
i npi nges. [0079] In another enbodi nent, after

dhpel ecf ) i 1 g...:.13), laser micro-via

dl'rli I %E’?%E?éﬁtclhgﬁﬂ?%‘%zaﬁﬁog".‘&iﬁf}% dip coating (see Fig.
15), leesdshsse bhethgmbadthl patélpn of the substrate,

el ectroless plating (see Fig. 28) and via

filli ﬁg%esaafﬂahﬁowgétﬁ*gte Szlgf’frab‘m | adi um DFR

| am natlafindR0dicte RRRNARE dRHANE S £
result is ?I_I ustrated i nﬁ%i g. p%o. Iﬂ%sﬁegélg)rﬁb%]& ment ,
af t er aplerplify efviasndbriosedrinrthe substodtet he substrate
trace | r.ahlat.ji on_and | aser sisted nmetallization
are pé& r}?%?eﬁ% g Bg’ryllcﬁ@pgﬁxglf ?%‘f%l.ea%ﬂéﬁf" gubptrates and

i || ustarplealityrofingtal Prothato 164 86 eh3ddibkiand, | aser
assisted netallization |ayer 3120. [0080] Fig. 32
illustrates the result of performng trace el ectrol ess
phat i : o . S bl ustrated. |
Fig. g%leq;,&? ter (?fwcéﬁ tgg’g%lgfoef Qg%rﬁaqé&h%%%&ﬁhﬁ gs,eeldﬁzofiﬂllss‘%p
evdtediaretite sultmteatel ectrol ytic plating 3310 is applied
to the substrate. The result is illustrated in Fig.

. The substrate i.s, the R stri d as the result
MR e S IR R A RA
need hanetl GYRreRRtReIPcO@SIRH drStrHeQthd P 1SEpRERIMKELY vias on
g_g{al lize the build up layers follow ng the sane

PRitemeddrril Srplsy st peeerding taik predetermiined frfepfortriegt
bars. [0081] The enbodi nents @i scussed above and
illustrated in Figs. 10- 34 may al so be placed as a
printed circuit board in a system such as system 90
di scussed above and illustrated in Fig. 9. [0082] Sone
enbodi nents can al so be stored on a device or

oy



signals, digital signals, etc.). The device or
machi ne- readabl e nmedi um may i nclude a
worR@rossbect r onechani cal system (MEMS), nanot epdiUbmge/047814
devi ces, organic, hol ographic, solid-state nenory
device and /or a rotating magneticor optical disk. The
devi ce or machi ne-readabl e nmedi um nay be distri buted
when partitions of instructions have been separated
into different machines, such as across an
i nterconnection of conputers or as different virtual
patthim s yidld 088 cofinidces, sehdraima axerifitial yompaosliabiegt Sperates
E$ve been d scriclggd and sho&g En t he 1a(:(:orrpanyi ng

RO HGS a1} $leripbcprnentipay or $Ba meiat laygen enbodi nent s
are nerely illustrative of and not restrictive on the
broad i nvention, and that this invention not be
L t ddretprintes dpadt boardofdaimdilj Anthancbrapriahrgenent s
shown aant desari bgd, .Si E%? var"‘igiu(i ot her nodifjcations
may oldEEEetfREusHY R fayst sPunted o the Rakteesi-build-up-layer-

» I "

Sbon gt HrRCen oG S P E Srkd Mlercopnect pattem
by tebeatrad atrdy ipheim g therpatierrtddabuid pgr-layeurtsubstrase us@bination
trugture r character,sti escri bed in connection
gﬁ?’h&?ﬁ‘é‘%ﬁ%{ﬂfﬁﬂ?ﬁp ated ﬁ“ﬁ?@? d in at |east sonme
enbodi ments, but not necessarily all enbodiments. The
vari ous appearances "an enbodi nent," "one enbodi nent,"
&% " s die risel siemtisboandeohidrimdd esdwreinythelseed coat comprises
gﬁg&;f'drﬂgmg&téhe sanme enbodi nents. If the

peci fication states a conponent, feature, structure,
or characteristic "may", "mght", or "could" be
i cluded, that particular conponent, feature,

T uct uF¥SteRy CIRBFiEri stic is not required to be
| ncl Udetindll GRRISRSAIT keAldAY or claim refers to '’
or "an"™ el enment, that does not” mean there is only one
of the el ementbstdate hheirgpeerdtaLpaneln or clains refer

to "an additi oaal " oel enl%glt, &\Eat does not preclude

there bei ng P& PhaABITe iGrt r?_é‘béﬁéﬁr'i onal

el ement . CLAIIMRMARI dR1&hAL TR Supled £ FRE ARG panel-
conprising: |aser projection-patterning a met al panel

of a subst rarlerralityndfrdns dispposdidahébe substrateer on t he
net al panel; laser ., rradiating the syhstrate to forma
plurality siptaEed BRELB RIS %‘?‘é?leaggé#‘e sobstrate Agda
seed coat aplubaityidheall rovRsiiditdiled 66 th& o stidRMind
an unpatterned portion of the substrate; formng a

pat t eRFREMSEY [4eVigs jonpded 6p thepringed cirguis boand. et chi ng
away a netal plating formng netal protrusions. 2. The
met hod of claim11, further conprising: dip coating the
Ylbst Thesystena of eldhinip, Sotthet comtpeigigvi de t he seed

coat; 3. T?Ea net hfd _of1 cl ai é further cqnprjsi ng} )

el ect RENSEF CISE Selentvalnetrled andepsssand Hif phugakity afigias on

fHeepaatarhalli Buil LVl i b oyl LR,

according to a rp \e/lggﬁlémhﬁ%?q ?%tgglﬁégiﬁgg%%eﬂp}téglﬂ r%a(%/}gérates to

prQide apteeetsicabearnectiborfor thenseklafeci al copper

plating is used to provide an el ectrical connection

for the electrolytic plating. 4. The nethod of claim

18. f uThbeysteanpr tisindio, PeFther Bbmgrisager assisted

nmetal | i zati on_before the washing the Seed coat, and

pr ovi AiPRYeENe corduaive nyey @pupged tpytdhe paitarned-build-up-layer-
ik LS P - ate.comhi natien .

P A R R R A AT,

epetrolesslygslhtedl ating t he

patt erned- bui | d-up-1ayer-substrate conbi nation to

yield an el ectrol essly pl atedzsubstrate.5. The net hod

of claim1, wherein providing a patterned buil d-up

| ayer conprises renoving non-activated portions of the

seed coat. 6. The nethod of claim3, further

conprising: electrolytic netal plating the traces. 7.



acetate. 9. The nethod of claim1, wherein the

bui I d-up | ayer conprises a pall adi um seeded organic
wheioz@788ps | ayer. 10. The nmethod of claim 1, wWhRCEUR2006/047814

| aser projection patterning further conprises drilling

a plurality of mcro vias. 11. A printed circuit board

conprising: a substrate having a netal panel; a seed

coat coupled to the substrate; a |lam nated dielectric

| ayer coupled to the netal panel; a plurality of vias

di sposed in the substrate; a patterned build-up | ayer

coupled to the substrate, and a plurality of netal

otrusions,coupl ed to the sybstrate, 12. The printed
307 cui TSRS g {617 herR dhe seerbcaisgrepHibes BallAdium
aésthed on the substrate. 13. The printed circuit board
of claim1l, further conprising: a netal |ayer
sel ectively coupled on traces and the plurality of

has t he, pat t.er ned. pui ] d-u ayer_accqording to a
A et R B hpal® ha¥een S dip Soatedon the
ptibgratennect s, wherein a sacrificial copper plating
operates to provide an electrical connection for the
nmetal layer. 14. The printed circuit board of claim
11, further conprising: a patterned conductive |ayer
coupled to the patterned-buil d-up-layersubstrate
combi nation according to the predeterm ned

i nterconnect pattern by electrolessly plating the
patterned-bui |l d-up-1ayer-substrate conbi nation to
yield an electrolessly plated substrate. 15. The
printed circuit board of claim1l1l, wherein the seed
coat conprises palladiumacetate. 16. A system
conprising: a printed circuit board including: a
substrate having a netal panel; a seed coat coupled to
the substrate; a |lam nated dielectric |ayer coupled to
the netal panel; a plurality of vias disposed in the
substrate; a patterned build-up |ayer coupled to the
substrate, and a plurality of netal protrusions
coupled to the substrate; and a nenory devi ce coupl ed
to the printed circuit board. 17. The system of claim
16, further conprising: a netal |ayer selectively
coupl ed on traces and the plurality of vias on the
patterned build-up |ayer, wherein a sacrificial copper
pl ating operates to provide an el ectrical connection
for the netal l|ayer. 18. The system of claim 16,
further conprising: a patterned conductive |ayer
coupl ed to the patterned-buil d-up-Ilayersubstrate
conbi nation, /wherein the patterned conductive |ayer
is electrolessly plated.19. The systemof claim 16,
wherein the seed coat conprises pall adium acetate. 20.
The system of claim 16, wherein the seed coat is dip
coated on the substrate.
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