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BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and

distinctly claiming that which is regarded as the present invention, the advantages
of this invention can be more readily ascertained from the following description of
15 the invention when read in conjunction with the accompanying drawings in which:
FIGS. 1a-1h represent structures according to an embodiment of the
present invention.
FIGS. 2a-2b represent structures according to an embodiment of the
present invention.
20 FIGS. 3a-3c represent structures according to an embodiment of the
present invention.
FIGS. 4a-4c represent structures according to an embodiment of the
present invention.
FIG. 5 represents a system according to an embodiment of the present
25 invention.
DETAILED DESCRIPTION OF THE PRESENT INVENTION

In the following detailed description, reference is made to the

accompanying drawings that show, by way of illustration, specific embodiments in
which the invention may be practiced. These embodiments are described in

30 sufficient detail to enable those skilled in the art to practice the invention. It is to
be understood that the various embodiments of the invention, although different,

are not necessarily mutually exclusive. For example, a particular feature,
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DETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON In the follow ng
detail ed description, reference is nade to the acconpanyi ng draw ngs that
show, by way of illustration, specific enbodinents in which the invention
may be practiced. These enbodi nents are described in 30 sufficient detail
to enable those skilled in the art to practice the invention. It is to be
under st ood t lefructubee ov alnarectsrigticledcnitextieraf, it kennattienwitonne ambhdioght,
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may i ncl ude nay Phclude 1°or i ng-at l'eaSt one opening through a build up

structure and a pMethodsen®rmingeniomeeciranhic dirggioree drepteschibeddinbse up
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present invention ena ric I ne ne/space wring for use
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illustrates a@aneppssrgection of a portion of a package substrate 100 (the

package substrat %%éd%gilm%i?ﬁ%reﬂpin%ﬂ%ﬁie%aﬁlﬁt?ﬁé feBliEatlo A& [iRdiEENT) . The

package substrate _ prise a photosensitive materia 2, such
as a phot or ewiirg1g famyserin ackdoimg appiegioss, far uinmep material 104 (such as a
polymer g er! al ) ricida S ifsfBldrhalart 8s oFkifodRel R TRk REIRLanit s ead
of photo resist can be used as long as it can be selectrvely renoved from
t he buil dup stcwieal suchaskyetapgs fopioraing potions eataskagaobstate, fothe package

substrat e 100, gyl ks er, SONBL 3R0Ledc6a5Ls PASI B ShEUGHYEGHAR and at

| east one line structure ‘may conprise condu€tive i nterconnect
structures, 30@Khagacand subsitate viaysoamise anaEENiobgiIrateiyawn t hin t he

package subsirahginmkRB. THe pARBgE IR HE M Emay comprise a photosensitive material

25 102, such as a photoresist material, for example, a buildup material 104 (such as
a polymer material), and core material 106. Other polymer materials instead of
photo resist can be used as long as it can be selectively removed from the buildup
material 104 by appropriate chemicals/processes. The package substrate 100
may further comprise at least one via structure 108 and at least one line structure

30 110, which may comprise conductive interconnect structures, such as conductive
vias and conductive wiring within the package substrate 100 in some

embodiments.



At | east one opening 112a, 112b may be fornmed in/through the photosensitive
material 102 and the build up naterial 104. In one enbodi nent, the at |east
one opening 112a may conprise via contact openings that nay expose a
contact 111 to the at |east one via structure 108, and the at |east one
opening 5 112b may conprise a fine conductive |ine opening that may
conprise a cont acit ka8t dne dpleeingtﬂlzeambcma/ be foemsd mdibtouge tEl0. The at | east
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build up nat @ﬂmaletmmrrb@deﬁwahl Dyngmavise Senemaikrg peibiena ¢fdhe puittess 30 416b,

wherei n the Sraarpdlse 354 s Ahid 3P (e o (oSt SHerHELR A gy e
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20 may be varied, according to the particular application. For example, if it is difficult
to make an imprint through the photosensitive material 302 and the buildup
material 304 at a same time, the nano imprinting may be performed only on the
photosensitive material 302 followed by the laser ablation of the buildup material
304.

25 In another embodiment, a first laser ablation process 416a may be used to
form a portion of the at least one opening 412a through the photosensitive
material 402 and a portion of the build up material 404 (FIGS. 4a-4b). The at least
one opening 412b may then be formed through both of the photosensitive material
402 and the build up material 404 by utilizing a second laser ablation process

30 416b, wherein the contact 413 to the at least one line structure 410 may be
exposed (FIG. 4c¢). During the second laser ablation process 416b that forms the
at least one opening 412b, the at least one openings 412a may be
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conpl eted/fornmed as well, by renoving the remaining portions of the buil dup
material 404 to expose the contact 411 to the at |east one via structure
408. Subsequent to the formation of the at | east one openings 112a, 112b
(referring back to FIG 1c) the at | east one openings 112a, 112b may be
filled wth 5 a nmetallic containing nanopaste 118. In one enbodi nent, the
at | east one oope)tﬂtergfom:éaas e bymanobiag ftihd teethiving portibes efgbablildeipcont ai ni ng
nanopast e 118 t ZLD e I reen printing
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with inpr oved eT&CLT i ca sequent
si ntering pr oosslpartsigsen Someed)bodondrgs. descrl bed herein. I n one
erbodi mentg Lhe Mhldle AAMRARKL HETTedRY (AR RY FaRtodthd M1gBD RERBIKE .
reaction rate con agent s, soffe additives, such as solvents for

exanple, to e@@estﬁnmfedmg gqtql tifrendsopp@manomayticss. i sopenesboditientsz i ng
met hods such aﬁi t@te%?%%a@;! &d?ﬁ%iﬁtﬂg ﬂQﬁc’) std Qb Befliselth ‘ﬂﬁ tHégat lébs§8
ne enpoal nent,

enbodi nment s. I'spersant s may ise alkanoic acid
or am ne corrpeamidgﬁémdmaythbteﬂabse@ﬂmr@e theneawaedttc@tmd@ﬁngthe ngne-Sizee

tensi on ener giles! A ARRTERBLN DBRLELERNT ) SOMREbRdLIBO B ihe

reaction rat contr age e sta room t enperature and
experi enct npasies ceapisome usad tmdcmetaeenchﬁNﬁ@wmp@ﬁd@turﬁ%rsue&aﬁpl e. In

one embodi e 4A& pang: é)la?ﬁe Wth%wg%%& 'eﬁalcﬁgapanot rﬂ@cﬂ%ﬁc‘a ;!)r'oﬁer%@g't ai ni ng

nanopast e118 may conprise may un sequent sintering
process. | n efier aisennenisinterng negass &3 pestprimed dp bpglestdiednensly). be 30

covered wi th the gli RIS SorRonERRal BRYAIARY IrBF b8 cbldleatiigt i buti on

wi t hout substantial aggloneration within nmet al cont ai ni ng nanopaste
118. I n one dishesenenteactianeaiietaatiol aganinead aPMg addiivgrastien a3 solveys 6npri se

copper ”"HEP Eﬁéer%bl‘é,' ©%ohRaityidBBY¥ityC OFRY doRn® MEBRPe HispaRdcRIutflinGhRHosz NM  The

di anet er
such as stencil printing and/or ink jet printing in some embodiments. In one

embodiment, the dispersants may comprise alkanoic acid or amine compounds,
and may be used for the reduction of the surface tension energy of the nano metal
particles. In some embodiments, the reaction rate control agents may be stable

25 at room temperature and experience no activation, and may comprise amine
compounds, for example.

In one embodiment, the nano-sized metal particles of the metallic
containing nanopaste118 may comprise a metal that may undergo a subsequent
sintering process. In one embodiment, the nano-sized metal particles may be

30 covered with the dispersants so that they comprise a fine distribution without
substantial agglomeration within the metal containing nanopaste 118. In one
embodiment, the metallic containing nanopaste 118 may comprise copper nano
particles that may comprise a mean diameter of about 5 nm. The diameter of the
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nano-si zed netal particles may vary dependi ng upon the particul ar
application, but in sone enbodi nents nmay conprise about 10 nmor |ess. The
nmet al cont ai ni ng nanopaste 118 nay be exposed to a sintering process 120.
The particular sintering process conditions 120, such as the sintering 5
tenperature and tinme conditions for exanple, may be controll ed dependi ng on
the particul manbﬁmdmetmmmtreamrgldeadarmmg mpotnrtbe pattiod emapdiicatan, el evat ed
t emper at ur es, ower tJlan a sinte gﬁé atur the reaction rate

control agent® Wa%?”bee%% ey Elye@”W's %Of @ﬁ%er ature, and may
begin to react wi Ehetrf@@ldbrstpeﬁr@m‘etmpamenm&mtbelexpom(abraﬂgen@opaste 118

and nay renove the rsants fromthe n artic

This may resHSH 1%& ﬂ}‘?a(fﬂ? qygelrgrnt%glgtqrgqeég 086(8 %ﬁe@&? tk‘ﬁ SRIRRY9ot her
and inter-gli ftémser@mr@ta@d\mﬂnemaydmrwbr asanvmlmégemmmléredmdmgmrahe
particles to reduce e r_sur t ensi on_ener.ai.e errperature

i ncreases to qaﬁtgu%ir P& Han?pé’rsr%em%eﬂ?'é NORE eﬁ’}ﬁﬁg ”ief particles may
be converted témpematwembmaowezmdnpwrtteMQameaa&tmre therreacmorh)mtk cpntoperty net al

structure 122 (FI G depi n ortign of onyer rted I
cont ai ni ng na?ﬁ%ﬁtﬁé?aé' égj)mg,?&?ﬁ{gg%}{{%qa{sgg t%‘f%{%tu(?oﬁp |mna}yngeglnt n%ét(gte (b)
af t er under gavithghd bepseisatterin thg npatelcmetirli@dpandpastend Semdodk ynrentove titae
sintering errperatu of .t he rret cont ai ni ng nanopaste nay conprise a
| ower ten%)ée gﬂsﬁﬁesapﬁefhonét%ﬁn%@ ?leorggtécﬁe}t‘ ure of the bulk property 20 netal
structure. In an Embodiymestlt intithendnd ketat paéciey aggerabrasing wih ereh o2r,
comri see |1 Lhnb 2] 4BMFaTRREE 3 BN hebhder e gnd RePRBBBteg et o
control rate rageatt!s;elr audtdice rtemss))w anerdiée Asdbatdmperaiort iacreases tondmopaste 118
may be renov ri . f.ar perty
met al struct mter gé@%ﬁ%@ﬁ{%éﬂégérﬁ%éc{ &%??%ﬁé@%b%gfb%t({?g%%%% Eé{(ged
mat eri al 15/aslzed$)ast|ct%ér1Bmgfcpmcmtasbampﬂﬁyﬁwllstru¢tu®e‘d!2 (FH5. cflrdedemmi@l nment ,
an air |nduc Lt n
tenperature %fpogt rP1v\c}gerl}lé@qbcc?))u? grﬁ%%hga%&?a'ﬁ' ngé{%% w@lg %%Z%Soéﬁ(%dr egs
S%Si ggo(may beetal pphiagthg mlarwpaster(b)aaf@r Lndgrgaind it sinfeting proaesds ROign mgopast e
yge na nmay
easily react Igvn\}lte)t ﬁﬁﬁéﬁééhgg'ﬂ etng ba" @éég%ﬁgfethg%%ﬁéelgg?)@% rm ng %t%gnaﬁ/a
property met abr_nstsseyatqweesenmezmurmthtah@ rc@lsr@tep“fpecajwpeﬁ thnlellio prapierty
nanopast e%) %ﬁ%}rh%ﬂre@ﬁn L NEMBELiFenD 3P0 RRBIopEHE e ¥ erhiGuRez ol 1 ed. I'n an

enbodi nent,

comprises little to no organic material and little to no nano sized metal particles.
Thus, the organic based material (dispersant, reaction control rate agents,

additives) in the metallic containing nanopaste 118 may be removed during the

sintering process 120 to form the bulk property metal structure 122. For the

25 effective removal of the organic based material, various sintering processes may
be utilized. In one embodiment, an air induced sintering process may be
employed wherein a sintering temperature of between about 100 degrees Celsius
to about 280 degrees Celsius may be applied to sinter a silver and/or gold
containing nanopaste 118.

30 Oxygen present in air may diffuse into the nanopaste 118, and may easily
react with organics to be vaporized, thereby forming the bulk property metal
structures 122. In the cases of copper and/or tin nanopastes, oxidation of the
metal nano particles may be controlled. In an embodiment, reducing
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environnmental conditions (e.g., Ar-5%12 m xture gas, N2-nethanoic acid
vapor m xture gas, etc.) can be used. Environnental pressure can also be
one of the key sintering factors to control, as well as controlling the
sintering process tine and tenperature to enhance the sintering quality. In
one enbodi nent, the 5 sintering tine may conprise about 60 m nutes or |ess.
I n one enbodigmnénmentsiadontitioth @y eArl4 Hamyixtaeogsas, WRenethéveioretidvapant ai ni ng
nanopaste 118 converts . to the bul k_property netal structure 12 FIG le).
I'n some embodMiiRE 995 £ff) G LEFSpEE%'S?RWé{“éf PIEPYHIR Car SFS&’%? Or?éy(%tt}&leder go a
decrease in uelygmeringdactosity eostrams Willeaspduotrokieq gictditerimpprecess tinfid2 may be
10 renoved form.the buil dup material 104 (FI. 1f and addi tj onal buil dup
mat eri al 1046?”%?’”18@3%{6? E%%%HC? HUPIRL uaw& &p P?’;\? e AP a packagi ng
struct ure 323jintadgointk mgyicombhse peout 60 wlisutesipplkescati on (FI G 1Q). In
one enbodi nent, the bul k property metal str ure 2 LSe a
conductive struct H?é’?egﬂ}?ﬁd' né Vcﬂ'fﬁ?? \%a'\%e?@é " élab% r\énlﬁ%%%gc értgﬁi C

packagi ng 15 capflinicatamapastedr 8exavgtsdo (e Ghlk ploperty metm strecthedi 226RtG.

adj acent bul roperty tal struc es 122a 22b Lse a
line width 1§'§Ra{ﬂgorgele’u”%§d%€a{‘§?ﬁﬁe é@@p?gﬁﬁﬁ@ﬁtééﬁ%@%%eﬁu B‘?“gegg%y et al
structures, siecteaas irbefiweenpsheoryetdoniTopehodtpsersitak nstenadt10f emyliz?a and
122b, for, exanple. ln one e i | e w . i se about
10 i crond orrg'i?]g%%d, TJOE{H ettﬁ%@ggqht nr%li g%%@ﬁﬁg'!%y‘ﬁ‘g@#@gﬁ@%u%urﬁg%g%% crons
or |ess. 1043 may, bet fhemexbon thieyoutlduf mbterieat(d thiforen & padfagpgcdrunieraal wi res
of less than out 10/ 1 ] ns..| I fabrication of nmetal wires
wi th high asﬂggpacrcgﬁ%bgsgitg; é%@%@%’iﬁp ﬁg%nﬁercfﬁlazonventi onal build up
lo_roc/esses for hi gim arensn tbgmrpallmtkmg@uﬁmmgmera/treetaaﬁdjcwe 82 ey doomride 2 f i Pe

i ne/ space ¢ , rj.n S 25 rons faces
a critical c%gﬁ%&]'géég%%gé%gﬁs%cgﬁa% tﬁ?gaﬁt&; %&%Ef@gﬁcﬁﬁglf&hﬂnﬁpwg%g
f at)[]i gat |diﬂn @bplpﬁaa'o!e_domtamarb? (FASpEYi ldng &mimdfe’ne)n_tba}djwmw&!prmeﬁpil_ihng _

met hods due - - e various
enbodi nents o et%'%ﬁ“%"r“ gegeﬁ%z%i II]’I%/%)I’]S ?%Cﬁ&%? Icgr\%éh%g? %%@dﬁgi}éﬁ%@t?g%e of netal
wires for fispatingé?8 peteecappiacedtbutimsopatyohetakstiustunegisudens betlyvegackage

substrate or (IR beodlnD AR Sl B011SALLR Ang 19SE dor DRI BIE L eChNI ques
using nmetal contalhi'ng nanopastes, w thout € need tor chem cal nechani cal
pol i shi ng ( ClePbodintendithe tite wilth &26hmey chinptiseodibatie po siicreas ariess, end the I n
anot her eﬂpoqﬂ1 &gcin 3 Qé&wéﬁéeeab%ﬁp1éﬁ4i%rlwsaér b9 the substrate 100 in FIG
lc, for exanp éerg ma)g coﬁprl e a photosensitive material 202, a buildup
mat eri al 204 and Bhuseths abdintodiebiicade fressline/spege nRtal grires @f feish thamgebepkni ngs i n
the substral 8oAR0nERAL 1By h8 Farf BARRC S ifbsRMIGH biRoPlide I es I
the 5 substrg'?é% 'g%bﬂ%sluc angSoc.’gu ?ar?oljt |n(1§ftngé(; t'o Vi a st%ctpﬁer es and line
structures) anhyled ephebilo conventipaal bRdDHUPRIPCEESESIPI gkl dewsity PeekAGSuUr f ace of
the phot Osen%fgétr\é‘?es and/or mother boards, fine line/space conductive wiring less of less
25 than about 10/10 microns faces a critical challenge because of the difficuity in
uniform direct fabrication of plated metals (especially copper) by chemical etching
methods due to the side etching defects during wire patterning. The various
embodiments of the present invention allows for the fabrication of metal wires for
fine line/space applications, such as in high density package substrate or mother
30 board fabrication, based on damascene techniques using metal containing
nanopastes, without the need for chemical mechanical polishing (CMP) and direct

pattern etching of deposited metals.



material 202. The hydrophobic material 209 may prohibit the netal

cont ai ni ng nanopaste 218 fromremaining on the surface of the

phot osensitive material 202 after the netal containing nanopaste 218 is
filled into openings (not shown), such 10 as the at | east one opening 112
of FIG I|b, for exanple. I n one enbodi ment, the netal containing
nanopaste 218 maylrramﬁnem eorbodinten, sssutisaete 200 ( slhﬂiapﬂadhcasmmnate Wf)lnaterl al

202 after |t ABSIDSSLAMESTRY LhiA:an ABERLAG  THRLNELRD £OMAE o

nanopaste 21 ORIt TVE YAt erial 202 can
t hen be easi Iryatemme@n(i i taXdmntainihg baste Ré8.rytoalto ﬂjﬁwg:mﬂrmgsurmgwmanopast e

218 remains in fill ni_n uch . i L. a holes, for
exanpl e, and Sgb?téadﬁgﬁ?g% MRYS u?\ﬁ‘d;cceontng “0 rtl$ 8@0&%@8 #L %ﬁ(ﬁ{%mnt s of the
present i n¥ersubstrateR0@r(smens taﬂlmanltrajwsto vlaeﬁtwu@e:rremgwd linesstilichuedsg pace net al

s o e hbRRoRE A2l S Bredbiob UE AR bigko0d sRokT evi ng

hi gh aspect ena S by usi
cont ai ni ng namapdes 262. BHe angEiobid rmaienanri@@mdyo:marhlblbmelrdetapcq@rcajrc;iegses is

described  Snbl L6291 AU\ LEY - IO OHETERCCan 5, EXRECHEH Muphyg L renc

form ng tech | %%S suc cene ues |g aspect
rati o of fabreifteaifnednemljtcahtamtmgasaraxpesnecmﬁgs tlltedtnhte Oaﬁblo_gﬁs (TthBO\m ), slad present
| nvent | o010 C98ld SOUELORE EBNNDS1 2 BAHIGSE, B oBlr i nali ng WP steps during
pr ocessi ng, we as by efimnatin e ne for chem cal etching,

pl ati ng, seed spuintae anghodimentethecnetal q@hmmm@n@mee@s?éﬁ mayreman@n& 5 is a

oot At Gt g Allg o RN CABRNL 0 arBF A BBE Sk Iy B Nods

for fabricatifig-a mcroel'ectroni c struc agl ng
structure 123pefingl e mefal fantaiviramphepaste 214 on thbéomﬁdfﬁcgtocﬁm that the

present 30 enhg %@P?é}he'rﬁeftg}ﬂél 2%5%a9‘?he’ﬁ%®’ea%ﬂ??én‘?&/%d3#ﬁi%z wHieWE SRt he
packagi ng structures of e esent 1 nvention nmay used. I'n the
system 5008 tchetapmg@agnon@stsﬂﬁ&mmares Bdledapeniegs suefuas tdineverviiezatpl ed to a

printed circyj thc}?%%i & artPa PR Afsuflcd (erBH%ZE’LQ@ The

conmmuni cative co ng of the packagling structure 5 may be established by
physi cal neans, snMemsodnmeougﬁthermemlrmen@prp@‘azarge@yaawﬁmg%@ socket

connect i on tf%efT\‘PéJrﬁp fﬁw@%n GEAGHOEI RSN d0d R 101D rﬁ%n@lﬁltr({h%r exanpl e

by the use o age I nterposer an rid array socket).
The packagi ngammllﬁmoi@@l@lr@mme&t BHoH s af@hﬁedmﬁc%\mp@eqryc@@@mt@wgto t he

PCB 518 tgy OHQJ?aI\(:@HamPMr{ogégés 2 EMSaréd Rf?&%mngb bl)"fbtJb%Bcésggs use of a

physi cal connection as are well known in
described. Significant quahty improvement can be expected by usmg trench

forming techniques, such as damascene techniques, which allow high aspect ratio
of fabricated metal wires according to the embodiments of the present invention.
Cost reduction can be realized by eliminating CMP steps during processing, as

25 well as by eliminating the need for chemical etching, plating, seed sputtering, and
electro plating processes.

FIG. 5 is a diagram illustrating a system 500 capable of being operated
with methods for fabricating a microelectronic structure, such as the packaging
structure 123 of FIG. 1g, for example. It will be understood that the present

30 embodiment is but one of many possible systems in which the packaging
structures of the present invention may be used.

In the system 500, the packaging structure 524 may be communicatively
coupled to a printed circuit board (PCB) 518 by way of an 1/O bus 508. The
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The system 500 may i nclude a conputing device 502, such as a processor, and
a cache nenory 504 comunicatively coupled to each other through a 10
processor bus 505. The processor bus 505 and the I/O bus 508 may be bri dged
by a host bridge 506. Communi catively coupled to the I1/0O bus 508 and al so
to the packaging structure 524 may be a main nmenory 512. Exanpl es of the
mai n menory Sbhnmaycadting cageing btitheaiaekaying $trutiure 824 oyay deastablisteatdnm access

menory ( SRAM ,and/.or dynam.c. r.and cces ot her
T2 ot at & pr ey urHidnerl ke ARGV RAGRET 4 Rk 4B hoos R e e BT
coprocessor 54 &ouhbthe\packagirgostpotuad bah toothe FAGB gtéafidr exempeproibesisenf 813 i nt o
the system 500.is not necessar Q. the o I 0 . Coupl ed
to the 110 pabmttias FERE el L e SRPHEY. A T TRl g ol
st orage de¥i cR4524), alsmie keyboaicdtiehdcqupiedtto tige B@Bi5d 8shrbagh va®These el enent s
performtheir . ti |l functio | i , articul ar,
s st or age "Wo0RNRlrab8 0L s ige L AEbMIEeI sk g  Perkiled sBuficion [ RS

execut abl e i &1B)uad aensgelflowowa imdteheotd f or form ng packagi ng structures in

accordance with e i t. [ i nv i r i nory
512 mmy be used orerbranoROa HBT el & B by ol e SRR R A B R
i nstructi ons aofi aaca2be mentoog 504 corhmunically ehackiagdrig esthr atbeuthezighre accor dance

ith erbodi . : : . _ hy
devi ce 500 FoRat 5308 RIHRatsRiERi A S MRI RS mey By op "
associ at ed wibyls hastibidgesssc Eegwilicativayl coursed orthe HOdsi SP8l apd adagpb dite wi t h

th t I i digital
versatil o i SRECEBREERAS o1 Rl ok et R B2, ERrhiie S naiff BB,
propagat ed singgmadry 512 orayaxcaugs, dut ara nohémigrblodstatmandamiaccessndeyorl2 may
ly th i I : | I
supply the CoSRHiM ARaMe 9n%ﬂ1:§%d6%c%@sm¥m?§n®@mQﬁé/%?%rgﬁéwéfﬁgp e)

w th the exe e 1nstructions for execut .

f or egoi nglalestate presenvingasedpuei ThedystemtSQD manalgsinghde fdranticsl s t hat may be
used in the j j i [ re will
appreci at ot ROPOURy BouPREge Dierb G bt oldhARE cBioboll ST hflFue

Accor di ngl y, sisteinsb00ri¢ eeidedesdant todhe operatiomotthe isgsiemd®s; Goupkeddeitns,
substitutiongpnd ! i : - it pirit and
scope of the%i nven%SgﬂQaélbgg§ﬁ ‘%%B{D g%}%%?'g%%%ﬁ%ﬁ% %1421%@%%% a%%ii tion, it

i s appr eci at ddvieh520,cedikalprasd ped peintitg @evigasdi2@ct r oni ¢ packagi ng structures

are wel | jpown | n'l'ﬁé@% e@érﬁentgﬁﬁﬁ@rﬁr%@ir chhvenfoR RIRELA &l kitfin ih g &t gures
i y ar

provided herein illustrate o portions of an exenplary m croel ectronic
packagi ng st trueartiewen mass pleragsi 379 may beesesttedrevide ongtera storage darehe

| nventi on. Tlgk'étr%&é'bq’e PEES&Bhs FIPEEREHOE tdrfortitg pAdKbERE shlcthiS it ruct ures

descri bed hererin. _ _
accordance with embodiments of the present invention, whereas main memory

512 may be used to store on a shorter term basis the executable instructions of a

25 method for forming packaging structures in accordance with embodiments of the
present invention during execution by computing device 502. In addition, the
instructions may be stored, or otherwise associated with, machine accessible
mediums communicatively coupled with the system, such as compact disk read
only memories (CD-ROMs), digital versatile disks (DVDs), and floppy disks,

30 carrier waves, and/or other propagated signals, for example. In one embodiment,
main memory 512 may supply the computing device 502 (which may be a

processor, for example) with the executable instructions for execution.
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What is clainmed is: 1. A nethod conpri sing: form ng at | east one
openi ng through a build up structure and a photo 5 sensitive nmateri al
di sposed on the build up structure, wherein the build up structure
conprises a portion of a package substrate; filling the at |east one
opening with a netal containing nanopaste; and sintering the netal
f:ont ai ni ng nanopaéitieougd tfh@fomegaoirmjddscpptmmmasyspﬁéfi@mca"twmsteus end n Ee at .
east one op r ein the
at | east one%gétgﬁalsn%% ng?’)iers%wgﬁhgea ﬂt“éadogé?etr']“? Hérsg %c?%?'p théﬁer%lel ogﬁem ng
conprising a tkm dtt Iwnbdp_plrm_ettrhearmeanlymmdxfmtlmscar@rwbamdtmssp@cbe betieeen
3 Themet hoc PR} i rRBe BRREL 26 Bbahpnd REFURE 5 CRERT |
oioe_ni ng compraddidiensabe termiderenh® fail wtlmorhlneamlntcmdrﬁcn@e of the invention &he net hod of
ﬁ't f‘: |mz Iln‘;,“; Fln@cfggj{hb%gpgncyganﬁeo(ﬂ%ﬁ@%rI:h%%dﬁ%n n?g%bg%’&%tébgtﬁaf cElthaﬁr?aJp%Eﬂ%EdS The
met hod of cl &f midoelbgrasicpadsegibgiskugirepare yelhgnaun istihaiat urrereforgpitises at
et o o1 Rl FON 8o ST h U, AR, AR Bhbhe By gt et ure
tenper at ur e eseppPiagesicesctivhepaghaging A8Ciute frat eertdas & s prastice esvet han
about 60 n t [ I &,r9beni ng
t hr ough amphﬁ&%gteﬁ‘s/ﬁt%ekmng g%@%é%%gggm& %BQ@%S tgi?rﬁjsct%r erQ wherein the
phot osensi t i weseriedhetdin.i s di sposed on the build up



structure, and wherein the build up structure conprises a portion of a
package substrate, and wherein the at |east one opening conprises a width
of | ess than about 10 microns and a space of |ess than about 10 m crons

bet ween adj acent openings; 30filling the at | east one opening with a netal
cont ai ni ng nanopaste; and sintering the netal containing nanopaste to
forma bulk property netal structure in the at | east one opening.

8. The et hoq/\/%t i%k%inﬁ’@d?i further conprising wherein the package substrate
conprises at leas ne%f a hi gh density package substrate and a

nmot her boar d. 1. AmeTioe qoetdhisigof cl aim 7 further conprising wherein

the netal 5 containpi n te co I Q- Si icles,
di spersants, reachwgﬁ%raetliﬁée}'%g(g% (?%ﬁm é#ﬂ%g;ﬁ a}%ﬁgggéﬁﬁg\gﬁe@?r@a Bl%ta 10. The
met hod of &l aiensifvd mateherdismmspd ios itegbwilkdeupeitmictuhne wiereih theomtildiupi ng nanopast e

conprises co a | es. conpri.s| i ter of about 6 nmor |ess,
and wherein t rgétar%%)g‘?@%%%gp?ﬁ}?%r%edagk%e%gg{r%%g of al kanoic 10 acid and
am ne conpounds, @t et &ant eriveopepagtwitine meta cotatningl naagests, andnpri se an
am ne conpound, ap i ‘N I \Vi 11.
The net hod of cl a.g‘%te%%hf%ﬁ%%hgo&ﬁ%ﬁ‘béi”%ﬁg%f‘)%g%i@ﬁa??“r'ftpg?‘?eﬁg rTtu'ét?lr[per ature
conpri ses | essuctheninadwatle280ndegewes Cel si us for about 60 m nutes or |ess.

1512 The qgthod 0f ¢l alridnbdibt 8k £RAIRGH S AihMAIR B AE ARLBLThEN
tenperature of thé netal contalni Ng nanopaste conprises a |lower tenperature
t han a nel ti mgenisgpeematisaseat dfast bree tnd ¢ondropering opetiay cempiigingia evidth of 13.

The met hod “ofi Glial My H'brrrgc?rénéjgﬁ@éiséé&qbé’mgér%é]aééﬁ?ﬁﬁé IR tine

substantial | y Tenbves the per sant reaction'rate control agents, and
addi ti ves 20 openings bidesecthah abouitl@imicregsnanopast e, and wherei n the net al

nanoparticles ar estr arﬁ%?ﬁ%;ﬁg? hgérlgm% R}r‘éhgr AR iﬁ:ttlwéétrlH tWhE-

14. The nethod of "claim conprising wherein filling the at |east
one openi Hy WPehng coprgesed faaat eeanga samepanesingonpri ses at | east one of

squeezing and scrgen BijhdiRdd of claim 1 further comprising wherein the at least one
opening is formed by utilizing at least one of nano imprinting and laser ablation.
5. The method of claim 1 wherein the bulk property metal structure
comprises at least one of a metal contact via structure and a metal wire structure.
20 6. The method of claim 1 further comprising wherein a sintering
temperature comprises less than about 280 degrees Celsius for less than about
60 minutes.
7. A method comprising:
forming at least one opening through a photo sensitive material and a build
25 up structure, wherein the photosensitive material is disposed on the build up
structure, and wherein the build up structure comprises a portion of a package
substrate, and wherein the at least one opening comprises a width of less than
about 10 microns and a space of less than about 10 microns between adjacent
openings;
30 filling the at least one opening with a metal containing nanopaste; and
sintering the metal containing nanopaste to form a bulk property metal

structure in the at least one opening.
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2515. The nethod of claim7 further conprising wherein a hydrophobic
material is applied to the photosensitive material prior to filling the at
| east one opening. 16. The nethod of claim7 further conprising wherein the
at | east one opening is fornmed with | aser ablation. 3017. The net hod of
claim7 further conprising wherein the bulk property nmetal structure
conpri ses a netal 8wi r eltet methbd péclamnt hfuathier campusirty wieraindlioe pddkage cr ons or

|l ess and a lin j . of 0.1 , 18. A
structure CO%ElstzaR%é%nﬂgnses a?ge%g |E ?ﬁ'lset O@Oﬁéﬁgé?svg p\%\ngl?%esstup E%?t‘ara gd di sposed in a
buil d up nat enothérpoaderein the build up material conprises a portion of a

package substratey a 0 1 ] yct i adj acent to
the first 5 conducti vzﬁ‘\%irﬁgelthgﬁrgﬁ@?'mZ,%%é?%rﬁ%ﬁsmewﬁﬁq?@ttﬁgﬁgﬁgecond
conduct i ve5 wicostagtingutdnopeste comprisesenaoviigiidmethl pasticies, ispetsbotst redotion cr ons

and a spaci ngatlg%%@%%g%aﬁé“g&d@gg_ second conductive wire structures of

| ess t han about 19. The structure of claim 18 further
conpri si ng wher ei h0.t helheimsthodnticlgiet® futtheoertuwisingevhdreid the metal ur es conpri se

a netal conprisj r i - : - ure of
ol o m 18T ur CROPTESATHORTR Bomblludt ABBE! o Pppriles comBleind ARG U P
structures ceivputGenar lstadrd whaeingha tispersante comprise at least e oTalsargti¢ uct ur e

of claim further IS wher &f onpri ses at
| east one;(gf aghh%ﬁghar@g%'gé@éb%g%kage\ms\%gﬁs'{} ﬁgf%%gﬁgﬁéélf@ﬁ%?%@t oar d.
22. The strucbmpgsoén giniiermonpoling tansrwheseip thesddditives epapsse s@vyent® adj acent

to at |east one ofyt henll f&hofRESRCARMNEOOMGISINGHHAER iftHig!r €S, wherein
S ally € sa

the via structure conprises substanti material as the first
and second cdemparaiurecunprees tgagdhan eut 200 dedrres Seisiustion abogt 6@ Maiuies 8
further conprjgi;0g wherein at |east one of

15 12.  The method of claim 11 further comprising wherein the sintering
temperature of the metal containing nanopaste comprises a lower temperature
than a melting temperature of the bulk property metal structure.

13.  The method of claim 9 further comprising wherein the sintering
substantially removes the dispersants, reaction rate control agents, and additives

20 from the metal containing nanopaste, and wherein the metal nanoparticles are
transformed into a bulk property metal structure.

14.  The method of claim 7 further comprising wherein filling the at [east
one opening with a metal containing nanopaste comprises at least one of
squeezing and screen printing.

25 15.  The method of claim 7 further comprising wherein a hydrophobic
material is applied to the photosensitive material prior to filling the at least one
opening.

16.  The method of claim 7 further comprising wherein the at least one
opening is formed with laser ablation.

30 17.  The method of claim 7 further comprising wherein the bulk property
metal structure comprises a metal wire structure with a line with of about 10

microns or less and a line spacing of about 10 microns or less.
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the first and second conductive wire structures conprises at |east one of
copper, silver, tin and gold. 24. A structure conprising: a
first conductive wire structure disposed in a build up material, wherein
the 25 build up material conprises a portion of a package substrate; and
a second conductive wire structure disposed adjacent to the first

I nt erconnect strudBureAstth&mreimrrmrisipgci ng between the first and second

conduct Ve i 1o LIS RREPTRELAGA. L35, DED, AROML A0 g1 R PR, T

yste i rst
and second cdnddacp imetensl cemsms'ascamnreon ofa packagebslsbsmreta’runi catively coupl ed

L e Loy % orn 35500 GAREMEL S LS SL K Biactho Y
5 conductive wire structure wherein the first and second conductive wire structures
comprise a width of less than about 10 microns and a spacing between the first
and second conductive wire structures of less than about 10 microns.

19.  The structure of claim 18 further comprising wherein the first and
second conductive wire structures comprise a metal comprising bulk metal

10 properties.

20.  The structure of claim 18 further comprising wherein the first and
second conductive wire structures comprise a metallic wire structure.

21.  The structure of claim 18 further comprising wherein the package
substrate comprises at least one of a high density package substrate and a

15 motherboard.

22.  The structure of claim 19 further comprising a via structure adjacent
to at least one of the first and second conductive wire structures, wherein the via
structure comprises substantially the same material as the first and second
conductive wire structures.

20 23.  The structure of claim 18 further comprising wherein at least one of
the first and second conductive wire structures comprises at least one of copper,
silver, tin and gold.

24. A structure comprising:

a first conductive wire structure disposed in a build up material, wherein the

25 build up material comprises a portion of a package substrate; and

a second conductive wire structure disposed adjacent to the first
interconnect structure, wherein a spacing between the first and second conductive
wire structures comprises less than about 10 microns.

25.  The structure of claim 24 further comprising a system comprising:

30 the first and second conductive wire structure;

a bus communicatively coupled to the first and second conductive wire
structure; and

a DRAM communicatively coupled to the bus.
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