BACKGROUND OF THE I NVENTION Field of the Invention: The present invention
rel ates tyweoagR@rat us and nmethods for fabricating a conducticraiseulpsss at e.
particular, the present invention relates to a | am nated substrate, forned
fromalternating conductive and dielectric material |ayers, which may be
used as mmm“mmmm St PARAGLALF1HRLANE SURSTRATEer f or mance, | ower cost,

i ncrease tion of 10 15 integrated circuit conponents, and
greater packagitrg density are ongoi ng goals of the conmputer industry. As
these goal s are achi eved, BACKGROUND OBAHE MIMENTIONorre smal | er. A snal ler

. size allows nore mcroelectronic dice to be produced on each sem conduct or
waf er 5 whi ch pRAUTeRe InbéntiodS Thofreemchventior eiates ¢ appatatsdndmetiodicioer , t he
smal | size of "each mcroelectronic die makes it difficult to directly

- i ncor por atgyidaeme 4 Endudtive s@eirRe! Inaitiulds tieqeesent Tinestiorerelites toel ect roni ¢ di e
may be attached to an interposer to allow for easier connection of the

m croel eCtlgﬁmEféd diturhte, PRI frdieMichRIAOEMANRIG and ditlGctrid Maietiblustersat es a
package 200 conprising a mcroelectronic die 202 electrically 20 25

connect ed | bd 6deRAS & intefbserThe i nterposer 204 conprises a substrate
core 206 (%ﬂﬁm )f)?ésmgﬁei n‘ildeﬂj:bri azine resin, FR4, polyimde materials, and

the 1ike) hav%gge SHifed KL ﬁti%q]]eel W@Fe.?an(;aq&ver cBRANStedsEF ifhiatiolaibivbfde,

bi sbenzocycl o and conductive traces (e.g., copper,

al um pu m2 1@{}%@#{4%5%@ (g éx%p%ﬂen%s], Tar?@gr@dférﬁﬁ&%gfrqg QERAY afeQnbAIngachld stind I ace

net wo rrc rayers a uctive traces on a bottom

surface thereof tq for bot t : . i ' | ectrical

i nter conne?ﬂmpH?f\‘A@Bﬂryt %%Pﬁﬁg?ﬁﬁégﬁgﬁﬁgﬁ%élguﬁ' dtl%(ebegéo}ﬁ %)r{flteface net wor k
214, holes are drjlled through the substr ' pnecd Lic | ocations
and t hese fdmalersizg aﬁ?‘&%’@ﬁe\mqf’ﬂe‘s" OB ucgtt(?bc:prﬁglicg? ?g%&gﬂgﬂ?@gﬁofi ng pl at ed
hol es are known in the art as !plated through-hgl . : 021 51222
DT USOL! 4naih whichgedions the-pat ofgGet icirele ‘f&?“é‘gd‘%‘h§°‘?%‘{"’g}§%ss"‘ear" %Wm th the
top trace network 212 and the bottomtrace networ 14 .0n the substrate
core 206. Wbmlgﬁelﬁﬂ@é‘@dﬂfe‘f‘mﬁ!édf&'?‘q]ﬁtﬂﬁﬁ?‘ggé%mépqﬁ% My ectric layer 222
having first conductive traces 224 forned fhereon an rein the first
condutd i vemiaresiestronip devisasehhus misiepeciraRic fiemagy bgjalip ] 19340 PEPRET Foo 1o 5
contact the PTH vias 218 or traces 226 which contact the PTH vias 218. A
second di ehlixst for easienyemedtivn'of the micropleesemicslielp othepdgviceSOmEPINSct ri ¢ | ayer
222 and the first conductive traces 224. Second conductive traces 224' are
formed on the R6cHillustiadsapackage 209 aomprising a migreslestranic die 202 elsaicinduct i ve
traces 224' extend through the second dielectric layer 222' to contact a
respect i vecrnecéd oanduteipbsee2@4: dhe im@poser2Qdrtiomarisey aghkstragcpie20p fr 222" i s
di sposed over the second dielectric layer 222' and the second conductive
traces 224bismakiiniflé trakine edsdeFRAablyirhide tetetials, and theflikeyhaying diedsetriend t hr ough
the third dielectric layer 222". A first solder resist 232 is forned over
the thyrd giyels@&k.! égoxy el padiniide bislsaneacycinbbterecanidithesliked andondustive | ands
228. The bottomtrace network 214 is forned in a simlar fashion as the top
trace net Wygles2de Mippkt, Alimum, sebake) amd tdphsurfabe Meretif &) foanitep trasger s (234,
234", and 234", respectively) and first, second, and third conductive

traces (23Gewadbi12, ﬁ'ﬂfhia&@ﬁc [aj@$ RRAGOhNRLIVE traced @y £honomesnrfaat thayeafes bal |
| ands 238 are forned wth the third conductive traces 236" and a second

sol der resi | KOMar Th BehidveielediridhiGhterebririctt Hetween theddy and a
portion of f?#eazﬁﬁtlor chcglir} uc{i ve trace 236" to surround the second sol der

bal | | ands 238. 20 ' k 118endRsGrO@IRE khrouphcheli € 202 is
attached t(5"321%'3“?’%*??%%{{({*gg?&ogqoﬁcgg%&%th t he St op trace&?lgetwork 212

th | | | d I 244 i vend bet
cont adbs 2APsBRSEE 4 B By B e g o T B e T bl | T anas

on 1 he SecPtErED| T Has G edl i HiH Gy e R (S acts

1 G 19). The external contacts
248 are 25 attached to an external electrical system (not shown). Thus, the
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W O 02/51222 PCT/ USOL/ 44788 al |l ows el ectrical conmunication between the

m croel ectronic die 202 and an external electrical system (not shown).

FI Gs. 20-gé da)shustrate a panel plating method of form ng acgRRPEL47RE at ed

t hrough hol e via, such as shown as the PTH vias 218 in FIGs. 18 and 19. As
shown in FIG 20, a 5 first copper layer 252 disposed on a first surface
254 of t he/jishs! FRS.q9 ANBtr&Bdtha intepasa20doyithethe lopyrace RbéorkiR2sdasigbe on a second
surface 258 of substrate 206. A hole 262 is drilled through the first
copper | ayRktorIrace hidiRork 25 bi tedubbfite care06.hEhestop ract netyaple12 ayer 256, as
shown in FIG 21. As shown in FIG 22, a copper sidewall layer 264 is

. formed on @mphidawaritdflectRbayt 220 aving fest20@dueiieltrases 24 dartried tieseonc opper

pl ati ng technique 10 foll owed by a copper electroplating process, as known

in the artyhdeih @RifRét ch@iBlivedfiBed R4RRichEMARGh tedirstidietectiie! I8ye2 822 tosee FI G 22)
. and a portion of the first copper layer 252 and the second copper |ayer

256, as Sh&mcf-tﬁe PriPvia 318 diifackd 128 twHichIRRIact! tRY/BTH 2fag2 B1CA kdtendecond copper
| ayer 256 are then etched and the resist layer 268 is renoved to forma

plated thrgughsb i%&gr 022561'5 3ikBosedsver tHlepbiaRtid IByeF b anddhe At The fabrication

of the interposer requi res a nunmber of processing steps which increases

the cost o on&&k?ilvpﬁ@@??ﬁ. deBomPohduchl@raced 1R bR MRleld O tiefseédp@ PTH vias 218

has numer ous, me-1 ntensive processing steps. Therefore, it would be
advant ageo

s, 1.0 desigy, 1.t : j 40| kcation the
same, whi cHEEHT ’%gﬁgrt%g @ﬁg’ﬁgﬁ%@%ﬁ%ﬁ@%‘ lg%&%%ﬂﬁ\;ti g’g?'{ggmfﬁ P DESCRI PTI ON

OF THE DRAW NGS. Wi le th (fication. w i ApRRT ti cul arl
poi nting. cHEORRtRAPEeRs Erals R PR TR kbenad FRRE, 1 Y Sent

invention, the advantages.of this jnventi an_be,mnr | ascertai ned
from ke fFeSHiF Ryerr2ec FidipPis o83 t'i'%%c‘f‘:ﬁi ﬁﬂ?ﬁgrhctq%cﬁ 2%5&‘ Ehggsgdo}m% conj uncti on
wi th the acconpanying_draw ngs i i.ch: VWO 02/ 51222 PCT/ US :1:1L788
FIG 105 GROBHive Haes ¢e g SB‘QF’%‘@?““&%ME?‘V‘H&& %’Féﬁ&%ﬁ%"%ﬁ e bl ock,
according to the present inveption: FIG_ 2.is a side cross:sectional view
of the partindielgsirigleyes gbst Adfitet 3191"6&‘[95'6?23%'5(;‘%’"1“’,‘1 yErthe Hﬁ“ﬁd"eﬁeﬁgfche present
invention; 5 FIG 3 is an oblique view of a _Par al | el El ane ]S(liﬁft rate havi ng
been cut f lapen22Retosurrennddhe fmsisolder balldangts 328,gThePoftaa MaFLRERerkitly Bnt i on: FI G
4 is a side cross-sectional view of a parallel plane subst raﬁ,e accordi ng
to the prefoemed inmsimilardashioplaebe tap trape getwork 2@ Withdug. sseend; apddhirdj ens of a
met hod of formng an interposer 10 using a parallel plane substrate,
accor [ ng Hielettnie layemsg234 2343 \end 284 h respactively)ang &irsh seqond adY¥8l secti onal vi ew
of a m croel ectronic package, according to the present invention;

conductive traces (236, 236’, and 236”, respectively), wherein second solder ball lands

238 are formed with the third conductive traces 236 and a second solder resist 242 is

formed over the third dielectric layer 234” and a portion of the third conductive trace

236" to surround the second solder ball lands 238.

20 Referring to FIG. 18, the microelectronic die 202 is attached to and in electrical
contact with the top trace network 212 through small solder balls 244. The small solder
balls 244 extend between contacts 246 on the microelectronic die 202 and the first solder
ball lands 228 (see FIG. 19). External contacts 248 (shown as solder balls) are formed
on the second solder ball lands 238 (see FIG. 19). The external contacts 248 are

25 attached to an external electrical system (not shown). Thus, the use of the interposer 204
2




FIG 14 is an oblique view of a first alternate substrate |ayer, according
to the present invention; 15 FIG 15 is an oblique view of a second

al ter nat eypybsiHat e | ayer, according to the present inventpicgiisofiké7ss 16 is
an oblique view of an alternate parallel plane substrate having been cut
froma block including the first alternate substrate layers of FIG 14 and
t he secondghi St cSHRGhiER{R betger the aficrbei@trohs die2d2andamexteraalt he present
invention; 20 FIG 17 is a side cross-sectional view of a mcroelectronic

package, a§&aicdi HeetQnéthRowf)esent invention; FIG 18 is a side
cross-sectional view of a mcroel ectronic package, as known in the art;

. FIG 19 is a §i¢le26n9Rnt86h baRaplattiganethsd of famdtealcapperqiaged thugh-vi a in t he
i nterposer 25 and the top and bottomtrace networks of FIG 18, as known in

the art; and 4. sud0QRIH22Re PETASALE HATES 1Bla6s 19.285 ShowarieF.ae, a
. cross-sectional’ views of a nethod of fabricating a plated through-hole via,

as_knqwn i tc%ﬁg“?g%%e’e ?%gpggsdgﬁla IR sEFACeNs 06¢ thitbublsirdte SIEATREReBOD MENT | n

the follo "ﬁtg ription, reference is nade to the acconpanyi ng

drawi ngs that show, by fa debdrldShftale 288 of SB&Rkd 206. @niimdel26REint s i n whi ch
the i nvent?°8ﬁerﬁ%cr%5eé)%?ac dl(glea "These enbodi nents are described in

sufficient drﬂggﬁﬁl@-kvéﬂgeﬁ%%@})&s{]%g B%% Kiel sibtkate206 iAd @etsedond Roppet lager t he

i nventi on. un at the various enbodi nents of the

| nventi on, %?é, ésh%'gg’hii'gh{éaﬁq eRt fho@\ynqn RRS. DL Eppet sidewallblyeied d4yis fhbmekcl usi ve.

For exanpl feature, structure, or characteristic described

herein, in connectl(g(r}‘ggﬁgf{ﬂiiﬁ@gﬁf&ﬂ?hﬁ@g&mlé@%ﬁ@rIjle{mbmﬁ{quw thin other

enbodi ment 8" dSERR] romthe spirit and scope of the invention.

In addition, it is to be understood th . i ¢ ogpgent  of
i ndi vi@ual falloweshy 8 cORRerSIFFUERE “%Il?fg%ﬁs%gge ogﬁnﬁhgﬁ%gﬂhgmﬁgit e | ed

W t hout departing fromthe spir] d sco of i ; The

fol | owi ng eettesnedeyerdhehole 592 ?Fl%li-‘; %ﬁ‘&? 8P§'?‘8‘,‘ °‘F1“6Fﬁ{%é‘1§’gaﬁg%%%r? Sl imiti ng
sense, and the scope of the present, invention_.s defin t he
appended c ltheisaeond appned Byer2S6) a5 showrein 5l d,ﬂﬁlﬁf)srsﬁﬁjowrtlﬁ%?ﬁgil%%qtpyr ange of
equi valents to which the clains are entitled. In éi}e dr aw R)Qt‘?) %i ke
nuneral s r eécend tappeleys 2h@are thesictghedyandrthgresist davsr Sfeﬁ'?od'ﬁ% oot #he sever al
views. Furthernore, the drawings are not neant illustrate any 20 scal e of
the presentplagdvBougioholbuia 248.as piuseatgd infildsd4 ati ve of the general concept of
the present invention. FIG 1 illustrates a paral I‘el ‘Pl ane su@g.'trate bl ock
100, agcor di ngThefabliatipn eftbe tntarpnsen 204 seAuirgrRnysEhes Pf RIPCESHILACRS ¥ ate bl ock
100 conprises alternating substrate dielectric materi al Iazﬁz 102 and
substrate Geuehdesthy costalttas pakageajrepastidues, therfeemationf Tl wasg 18hat i ¢
material |ayers 102 may include, but are not limted to, filled epoxy WO
02/ 51222 PgARpiudainsSintensive processing steps. Therefore, it would be advantageous to

design an interposer and a technique for fabrication the same, which eliminates the need

for forming PTH vias.

20
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 the
25 invention when read in conjunction with the accompanying drawings in which:
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resin, FR4, polyimde, bisbenzocyclobutene, ceramc materials, and the
| i ke. The substrate conductive material |ayers 104 nmay include, but are not
limted two3@pRer. copper alloys, alum num alum num al | @¢r/dsengssen,
tungsten alloys, and the like. The parallel plane substrate block |00 may
preferably be between about 2" and 12" thick |06, high 107, and deep 108.
As shown in FEG, 12s ar Hiqeeiew o parblled cdndh@Digiptant swbsteate blpclpragsordingig a fir st
| ayer of substrate dielectric material 102i and disposing a first substrate
conductivqoﬁﬁ&ﬂgaam“kaw@ﬁ 104, over said first substrate dielectric
material 102,. A second substrate dielectric material |ayer 1022 is

. di sposed over giche if i 5iat crosdetticabevi®oofitie parxite! plahesubstratd blye of 1G4, 1,and 10 a
second substrate conductive material |layer 1042 is di sposed over the second

substrateag%&hiﬁgwthg Bdne nvadtiohayer 1022. This process is repeated until a
. desired nunper oOf suBstrate dielectric material layers 102 and a desired

numbers of SUb%ic?.%ti?aﬁmﬂuebkwwHgarenél@lané aubstife hdidny bken clafienithe ned. Thi s
resultfs in the formation of the substrate block 100 that is essentially a

| am nat i orl)é&fk HEfd; qgh&iopdi@gqg t&%gﬁtiﬁ%gﬁdmt erial layers. It is, of 15
e

course, understood fhat each substrate dielectric material |ayer 102 may
comprise a pl yald il Al Aelslal et £hdrillel bRNSI s docoRtBtg N Substrat e
conductive materia Fayer 1 may conprise a plurality of conductive

mat eri al Iagers. Pgef,erably, a filled epoxy resin is deposited with a thin
copper foiflf Sﬂl"s'l%eé' @t hereon in a sequential lamnation repeated to forma
25-| ayer bl oc | ayers of ¢ r. i illed epoxy
resin). There§1‘é‘%%‘32t S'%’?Séﬁgggﬁ?qgéeég Ogggn e%r%gggiéogm!ngﬁgﬁrﬁ%ﬁsgg“ on process
wel I known to those experjenced in.the.art. |ndividual 25-1ayer bl ocks are
t hen B i gnesiP&d Hafﬁﬁlﬁ‘éa‘%rfﬂt"qﬁ@?e’ aa‘ﬁﬂ'glnﬁﬁ? Wﬁtp{aeae'}t@q'ghéti:qﬁ’ other to formthe
paral | el plane_substrate bl ock,100.. O her.neans of | am nati Lth bl ock

| ayer counts &1Gghdap &de erossseptionplydew PE%'H'%%&?&%"'%B&‘S%%CF g%co'gpﬂ-'évi%ri tical
factor required during lamnation is the 6 WO 02/51222 PCT/USQL/=t: 1788
mai Nt enancie pfesent WYENtialpnt rol | ed diel ectric material thickness, which is

uni form between the many |ayers contained in the block. As s@?vm in FIG 3,
the substr at e BGokdds anobliaye siewoa fise plrsrals substzte layer #eoingR®eey substrate
dielectric material l|ayers 102 and substrate conductive material 5 |ayers

| 04 to forpresenparaitior] pl ane substrate 110. Slicing the parallel plane
substrate 110 in this manner results in each of the substrate dielectric
mat erisl | ayermG1IRis andblame vienfofaisecond hiternate substeataliayari aseordmg & the) | ayers
104 extending froma first surface 116 of the parallel plane substrate | |
0 to an opg,eggnagwagmnd surface 130 of the parallel plane substrate 110
(shown in FIG 5). The slicing may be achieved with any appropriate 10
cutting devi CepllsNpsNg ah Bblidie viet of ah alidéroalé payalleliplaneosubbtiatd hayingtbeen ¢t arond saws
and water saws. The parallel plane substrate | 10 preferably has a

thi ckness s dHlodRGhNGRERE B Gest alferiateBubstnatt 18yensiof FiGs4 gnddfiesestsidy about 1 nm
As shown in FIG 4, the parallel plane substrate 110 is preferably designed

such that thenssfbbtal Ry&9BEEIC, 1 5,acdording foahe pregeeriavebfidn;ar e on approxi nmately
a 0.3175 mm 112.5 ml) pitch "A" in order to assist in formng 15 a 50 m |

pitchypal | grigcaif f% RRCHRSSectidfal kiRAWT ainflcrbélectidhic. patiagé, @acandiyg tot he
substiate dielectric material |ayers 102 have a thickness "B" of about

0. 2825 mm j ..and the substrate conductive naterial |ayers 104
have a thi g%#ergssgmweﬁg?@about 0.035 M (1.38 mls). The parallel plane
substrate 110 & _sébti WAdrS nfiBloBledtibnf pakibize a8 RRGWn in20 FI GS.
5-12 il lust ratwﬁglsfaa%%?cé%t%isgcﬁlg}(‘)%?%guch an i nferSosrber.tgAs shown in FIG 5,
at | east one conductive land 111 is fornmed on the parallel plane substrate
first surf&¥#™16 at desired locations. The conductive |ands 111 cont act

i ndividual respectjve substrate conductd biatholk 36K fheliférpbder 2
substantially p@fgér‘ﬁﬂ% cé?ssﬁfﬁ?'gmcié'?e’l%o&nﬂa\ﬁ%t]@hlgﬁgﬁh?l{:ve Iar?éls fll may be
*formed by any techni,que known in th t aptl 25 conducti ve

| ands 2811 andteSomd RoRon JRFe ekt EIG 18, 6 oG |k ar

ary hown pane ating technique. 7




WO 02/ 51222 PCT/ US01/ 44788 As shown in FIG 6, a first dielectric materi al
| ayer 114 is the disposed over the parallel plane substrate first surface
116 and tywe e@mdycti ve lands 111. As shown in FIG 7, at Ipegaisopuesyi a 118
is formed through the first dielectric material |ayer 114 to expose at

| east a portion of at |east one substrate conductive material |ayer |04.
The vias 5 118iGan0-beakeideRebsbyectitnal kiewsnf 4 methed ofifabricatingalplagd but not
‘limted to, laser drilling and etching. A first resist layer 122 is then
patterned tﬂ%u%ﬂlﬁoléivfa?&sIéilbﬁhﬂﬁ&éhﬁ. material layer 1 14, as shown in FIG 8.
At | east one Tirst conductive trace 124 is fornmed on portions of the first
. dielectric material |ayer 114 not covered by the patterned first resist

| ayer 122 and 10 extends through the first dielectric material |layer 114 to

contact a respeggtNg EDHHESERIPTIONBRITHE VL USTRATED E IMEMT as shown in
- FIG 9. As sho , a second dielectric material layer 114" is
di sposed over | GHcfile@ Qbdchibtidicbdrémk is rade o the hdcompanytidge f i r st
conducszst‘:ai ve tré@@?f{ulgﬁﬁﬂ% sI?ovvn cilﬁn FIG | 1, at |east one second conductive

trace 124" .5, LORPAOR ] N8 ARG heicTinbodMies iphhibRIInvéiddn Ui ng a

patterned Tgw’sngcon resist layer 122", in a manner previously descri bed.

The second copductiy .ntE3h Bribdarip Bdhicit i Ae R condbRiRlug t i C
material | 3% © Rrgfice 'oﬁﬁzegér:l al(): aer‘rtgspectlilve lfi rst conductive trace 124. A

third dielgctr iig Hg‘%tgtgéhﬁlatiécwc?fnv An. 1t5s t9ibs BRRRE AR teharisgcond resi st

| ayer 122 conductive traces 124'. First solder ball |ands

126 (illustrated as trace 127 havi g I b hereon) are
forned 20 E‘QI’?I’Q’“%I“?)%&P%WI@E‘OP’IFI??‘HU edsh?es?nq’l %%é?t%i%ﬁghw ‘Zt?(?leyﬁld t hr ough t he
third dielectric material layer 114". A first I . k.esl St my be

f or medi0 oveexalysiver Fpyexamg i%?*}/q'%‘%}eai‘?z's"%ur Uorrr%g%r%cg&fshgﬁéslébbsctjdagglrﬁger bal |

| ands 126, thus formng a top trace network |44, .1t, 1S . rse,

under st ood int ¢panession with opgeniqdinagnt, 1ay, t'mPgﬂpg?t Within oth ?Irecmsbgézlg{r% Hr esi st |ayer
122", and the third resist layer 122" coul.d have [ea?n N entnv%db.e 8 WO
02/51222 P@hhosdepartingriesn the seivband scaperafehe ipvention. JaaddioR 3 0 %t wor k 1 46
may be formed on the parallel plane substrate second Stﬁltfacgd%qos idn a
similar fashdestocishatite lpeation prareangernend piindixidugliefemepts Yt FAGRISHURES 131,
first, second, and third dielectric material |ayers ‘i132, t1 2', and 132",
respect i velegpodifientahay teenastificd without deparing femdhe spiifapdsEPa giie 134" and
134", 5 respectively), and first, second, and third conductiyve. traces (136,
136', 13nd 1@htion. chpdaltdwirg derailendescaptiond® dherrforg 1ok berfalen i %II\I’&&'"@M are
formed with the third conductive traces 136" and a second sol der resist 138
is formed Qume, dndehe Bbgechf tigrasent| iayentionlis defirgd @nly by dhreappendsd clems: ¢ hi r d
conductive trace 136" to surround the second solder ball lands 142. This
results in a?ﬁm't;nataymaﬁfeteaeaﬂongmsmsme\fmn riamgeFif @quigalents to vihich the claimsiase

under st ood at 10 al though three layers of dielectric material and
conduct i Ve difia&eSn HeQrdvihghs likeudkrals fefer p the enme drisinslhar fumationslityot so | nited.
There may be any nunber of such |ayers greater or less than three. It is
noted that (fhe IId'uI Sb SRR Vislvs VRurtHeaRGe, 1o inghare hotpneantitiestratstansr k 144 need
not be verticafly aligned with a corresponding first conductigg trace 136
of the, bott nlcRy IaaRtivhibiabe gdnert cancept ofthemuni cat i on
i's deg%or e).sg%éF???g%&égﬁ%@{n:ﬁ\?g&?ra@ 114 of the '?dop trace network |44 and
its corresporgs(%inng Jnki?r?t conductive trace 136 of the bottomtrace network
146 need on'?y contact a common substrate conductive material |ayer 104

anywhere al ong (! el L RSAANBYIAsAurk® bid 100} Bcofing toehespeisenr at e

conductive mat ayer G 13 illustrates a mcroelectronic

package 150, conpri sjn 1.Cro j i j ihaeiwewaté 0 and in
-electrical B¥HIRR ﬂ)ﬁ ‘?"ﬁﬁpﬂ]@a?eosgll)%%ycﬁe?&r‘fgto%%&ﬁ?lg‘rﬁ%lh% par al | el pl ane

substrate 110 through smal | sol der L The: lggr balls 154
ext end bet \/\%‘é‘t"lcté‘ﬁﬁ‘tagé't" aﬁ%‘@rf’"? I’ci't'%bsﬁ'la?:r'c?)néil%l‘és’t(f:btermoaﬁlé‘F erL ]1%2 and the first

solder ball lands |26 (see FIG 1 of . t I Ext er nal
cont ac?s 15Slbéts‘?ﬁ?)II\Iﬁl"%Il%'S %Ie&‘@tla)ﬁs gae?l 'I‘%y%&gr&iee’ ?@ral;ﬁrs@?gﬁﬂtg egpgiéeéioej%gxysoI der

ball lands 142 (see FIG 12) of the boftomtrace 9 WO 02/ 51222




PCT/ USCL/ 4.t788 network 146. O course, this invention is not limted to

m croel ectronic dice 152 connected through solder balls 154, as illustrated
in FI G 13wgolBmgshcroel ectronic die 152 can be connected t pgqu@soiM7ee bonds
or other connection technique known to those famliar with the art. 5 It
is, of course, understood that nmultiple mcroelectronic dice could be
connect ed fesinHRIG p&llnilde pisberaceyclobtitens, kgaroie nzatéraisgandghe kel dhepl ane
substrate | 10, which is diced to formdiscrete packages, such as shown in
FIG 13. ThestRkcsoatictivewartialdayers] 0daiaylinaiideghlit e nohlimgeddst copper, conduct i ve
material |ayer 104 being a conductive across the entire |layer. For exanple,
. one enbodi ggpér aAbys, MEmPHuUES eldininkith illvycihgseen, tragstdnallaysf andsthe liket €fhei t t ent
conductive material layer 160, as illustrated in FIG 14. The first

i nterm tteﬁal&@@@ﬁ%bét&tm&ﬂtﬂloa|ma|yq1>)’eﬁ'éralbl§6e béexwpen abest 24 and #2"ahicki ¢ substrate
. 165 (such as a FR4 or BT resin substrate) having alternating sections of

conduc i ve]dga];,%ﬁll@ﬁ ag@gee(,qgg:h as copper), for exanple about 0.1651 mm (6.5
mls) wde 16 d dielectric material 164 (such as filled epoxy resin),

for exanple a%%ho@n RS, Ihd Sib&rdidbloEk DD isobtRedliSSrovidinge dirst geresdn. The

first internmittent conductive naterial |ayer 160 itself nay be about 0.3175

i ek 1 4Bsural{iclobtiS mateRheT07] ﬁﬁded?ép,oﬁg?éjﬂﬁi bubQrdiB{oRBicive akfial 160 may be

fabricated ane manner as a sin | ayer printed circuit boards are

fapricat ed gl i3 SePOARA: fblilte HEGHE haBRANE2] FDLGR JibRBIRNL, as

wel | known e seen, th e use of intermttent conductive

material |a f:éggl]laexg:{ H&dllpcﬂsp%g dfoQ’Q{]t'hgﬁFs't % te Sonatktt hialeRial I8yer 104 adi SCTEt €

conductive rou e su strate rat her than a conducting

plane, as with the e od| nducti ve
mat er fh1 wh &R %%Stg%? (5“’%%3 ml l%:y%r éél’l a pogéad&V Eﬁ‘l]ggécrgr%%}uggm\?/ﬁrl ed. As
illustrateq jn FIG . de,section of co i 172, for
exanpl e abg'ﬁl“'i‘é "?t‘iﬂ?‘ﬁ(%eéé&? ?ﬁhrssgrowsd%rep M“F%h"sff am%‘ g%d am d the 25
alternating sections the conduc ctric

mat eri al 16ubsisae i’Glec"Wa@ZWﬂW ~ri"f'g’§ %gsggﬁt‘ ﬁﬁﬁ’?ﬁ G 14 to
forma second intermttent conduct_l ve nat |aI 17 de section
of conduct matsrigdlayers Hl4n-1are formgd.nEhis ssspfts it 'i"}?“a %{f% §Tﬁ5ﬁ)§'§9v}{ preferably
| ocated directly below a mcroelectronic die in a final asse }c% and the
sections ofl0GChadsessentiallyraiastination IOGQ'G'I?‘EPVCB@%é‘t?t‘f’%mé'éf'?'ﬂaytﬁfse is

signals. 5 FIG 16 illustrates an oblique view of a substrate |78 having
been tut f course ulhxiytsnmdéhdﬁh@bl@uﬂmteml@ﬁlchﬁ%eriar‘]E‘&S?rp‘@?ataéé(ﬂo'f‘ﬁrésefal rst
intermttent conductive material |ayer 160 and the second |nt ermttent
conduct i ve phdliey ofadielbcijemateria layetsoanidithat each spbstipte|corductiveapateripl fYess, 14 and
15, and may i nclude planar conductive material |ayers 182 (simlar to
substrate qonfagtomgrisaripbrliy of amductitOmatefialfyes: 1-13). The first
intermttent 10 conductive nmaterial |ayers 160, the second intermttent
conduct i ve mat refeadbly, a;mlEdSepbiﬁresmnsid&;ioetepIvawhairthm@nphsrcfml\ﬂhsmmder| al layers
182 are separated by dielectric material layers 184. As shown in FIG 17, a
mi cr oel ect KRRddh iP@sdgaatial RMAirEtyn Rpediako ifamtalb-lyerbck{ 2gayers afisoppeace
network 186 and a bottomtrace network 188 on a substrate 195 simlar to 15

that gfown ghinadd l@laﬂeﬁs 6fQ'|l[Edib;$dx9 aésth) aMhdredfier, sdSklayed Bloghsi ané prassed o 4 nt er pose
148, as shown in 12). A mcroelectronic die 194 is attached to and in

el ectrical | lﬂatﬁﬁt rc\!!e§skwé1h§mtvﬂrib hbCeperRhYearik tHeQf. Iuiadigh2Stayed  sol der
balls 196. The sng solder balls |96 extend between contacts 197 on the

mi croel ect REthLdAE ak Rher bR PRAINARAUOEh b toFremhs phralbdnt act s
198 (shown bgds?:kg%gdﬁpjc\ﬁ%}e@ tareaforrl;ed onlthe bottomtrace network 20 188.

Wth regar( plang sibifaR bRk n(SO‘ | i EthdaRSof 13m MBS Wkh blkkQaye? chlhs dTlgearpent  of

- NuUMer ous
than or less than 25 are possible. The critical factor required during lamination is the



parall el planes in close proximty to each other, the current supplied to
the mcroelectronic die for the purpose of supplying power, follows a path
of | ower wodugiaance and | ower resistance than woul d be typicaalsoi/n78s
standard multil ayer package 25 with plated through holes. In addition, the
signal traces going through the parallel plane 11 WO 02/51222

PCT/ USOL/ Fhaité&@fceofewalk-engbile diddettria materdal ehiekmesshwhich js waifpmhprévedthat i s
superior to that in a standard multilayer package with plated through

hol es. As thd mbsy lapdrecbntaineBlithe bickt hi s results fromthe fact that the
signal traces going through the parallel plane core are surrounded on all

. four sides by A3 sk®frEind NG e3, fHeanlsthaelbibcktl 0@ istskiead petpendjewlantd ther suppl y vol t age
| evel. This isololation is not possible in a standard nultilayer package

wi t h pl at ggminkfed y@iitrive dRectridavateig] lapers 1 aRomd sistisgateicondietiwi thategrisbodi ment s of

- the present invention, it is understood that the invention defined by the
appended ol grdTF04it5 fétRla faeall@Eplhriersubsteteliy 0 palidingtht paralikd plané substeate Tk th in the
above description, as many apparent variations thereof 10 are possible

Wi t hout deRait ndsnek FRENstiR BachRF thelsutidtrate il trichratered laydR 102 M@ B &1222 CLAI M5
What is clainmed is: PCTIUSO/:t14788 1. A mcroelectronic substrate,

CONPY i ST NGty lrkt Bbrldhdtive malriaPELH | (:xEcHbm &k Afitkosurbaariad ofdper s of
| e

substrate ectric material and substrate conductive material; and a

first surf gﬁﬁlegf;‘g'}%“%ff&wow?{ @@Gsm@&%@ﬂ&uﬁﬁéedl3D!oﬁﬂﬁ|phﬁaugl®ianél| ternating 5
y

substanti & ayers of substrate dielectric material and substrate

conduct i ve%llgg%?%i@gé@n qgg@_ég_zﬁ--ﬁégm@gléﬁﬁ%%ggﬁmh%QH ¥ppesphiaRen said first

surface an sur croel ectronic substrate of claim

1, wherein said, substrat.e di [ 1 ay; ! fromthe
gr oup! & onsFUHNE 5 Vise ?(F?‘Y'] '€ eeagéoﬁéhp L? ibg?ﬁo‘likhml?r%{toéarﬁ?%ls?d %(‘)»;§ ggfgih?npde, and

bi sbenzocycl obyenc.) 3. The, 10 CI A8l EGLEDHS SHRRIE! P2 ocklodh Mok wherei n

sai d subst ¥3e BH‘H_EI' _ ial”Tayers T's” a conductive material selected
o % i a8 AR TP Ol Bl T
‘ayer . 5. mherie Eoeprsrbfeseaabuef Raehgres pp oAt el ] B o e
conductive ' material |ayer conprises at. | eaE;‘Agpneorhgttggsrsqsg L Q,Enigonduct ive
mat eri al | &QAeare or g@pproximately a 0.3175 mm (12.5 mil) pitc g
15 a 50 mil pitch ball grid array package, as known in the art. Preferably, the substrate
dielectric material layers 102 have a thickness “B” of about 0.2825 mm (11.12 mils) and
the substrate conductive material layers 104 have a thickness “C” of about 0.035 mm
(1.38 mils).
The parallel plane substrate 110 may be used as a substrate core in an interposer.
20 FIGs. 5-12 illustrate the fabrication of such an interposer. As shown in FIG. 5, at least
one conductive land 111 is formed on the parallel plane substrate first surface 1 16 at
desired locations. The conductive lands 111 contact individual respective substrate
conductive material layers 104 in a substantially perpendicular orientation. The

conductive lands 111 may be formed by any technique known in the art. Preferably, the

25 conductive lands 111 are formed of copper with any known panel plating technique.
7



WO 02/ 51222 PCT/ USOL/: 14788 6. The m croel ectronic substrate of claimb5,
wherein said at |least one intermttent conductive material |ayer conprises
al t er nat i W@ 3@¢dpons of conductive material and diel ectri echraiset/isabs 7. A
m croel ectronic device, conprising: a substrate having a first surface and
a second surface; said substrate conprising a plurality of alternating
subst anti al | y Agkkdvar inlFages, 2 fiodt deleosicmzatasiabliapdrd 4 isithe disposed a¥er hed substrate
conductive material, wherein each substrate dielectric material |ayer and
each substgafig) slanecubstiareeirsalidaceall 6 hralthe capduasive lasdpbllarsishewyin
per pendi cul arly between said substrate first surface and said substrate 10
. second SUrfiaCe;at Riadt ode Viaat@isTeinmednirosihshofstidicactst mhtgtisilaysnél4op sai d
substrate first surface and said substrate second surface. 8. The

m cr oel eCth?H%eCat 83 iaGRrtRh of hiakddt dhe subberite icondiativk materiad layet s Khewrpr i ses at
- least one dielectric | ayer disposed on said substrate first surface, and
further 15, janeh Weliohfledby ddgahbwhRRNEQRINALdiN blrrac tmdec o dotingnd
extendi ng through said at "l east one first surface dielectric layer to
contact at,].edgtcone substrate conductive material layer. 9. The
mi croel ectFoni ¢ @evi ce of claim 8, further including a trace network

di sposed on sg{ ﬁrs%eggm,a& $25R GRAPaddifdidnahciRditisdtngmateridl dayst 11dnas
conductive trace I sposed on said at |east one second surface dielectric

| ayer and ﬁét CndERY é&t g{t?éégt}hnﬁ%ﬂc%uctiv%a%fﬁl?%mmdsaﬁthss at | east
|

one second t‘ﬁvlnf'a_ce ectric layer to contact at |east one substrate

Wher el n safit Seer s TR ared g1 e B R T Tom ¢ he

B LN ek SR Ao T P B g,

o - aravp-GoTNEH WP il BATG e SRIF L0 BRAALLE) 31 oo

! et v 154 e B R B SR 2,

ayer the first conductive traces 124. As shown in FIG. 11, at least one second conductive
trace 124’ is formed on the second dielectric material layer 114’ using a patterned

15 second resist layer 122°, in a manner previously described. The second conductive
traces 124’ extend through the second dielectric material layer 114’ to contact a
respective first conductive trace 124. A third dielectric material layer 114" is disposed
over the second resist layer 122’ and the second conductive traces 124°. First solder ball
lands 126 (illustrated as a trace 127 having solder 129 disposed thereon) are formed

20 using a patterned third resist layer 122” to extend through the third dielectric material
layer 114”. A first solder resist 128 may be formed over the third resist layer 122” to
surround the first solder ball lands 126, thus forming a top trace network 144, Itis, of

course, understood the each of the first resist layer 122, the second resist layer 122°, and

the third resist layer 122” could have been removed.



13. The mcroel ectronic device of claim7, wherein said substrate
conductive material |ayer conprises at |least one intermttent conductive
mat eri al Wwayessi2234. The m croel ectroni c device of clai m 1pcTwse1/ei788 sai d at
| east one intermttent conductive material |ayer conprises alternating
sections of conductive 15 material and dielectric material. 15. A nmethod of
fabricating aAssioveshEtG.r3na bottombisace aetworkcld@prayde deymed g9 theinagpllal t er nat i ng
substantially planar dielectric material |ayers and conductive materi al

| ayers to glamesutistrate sedond Qisface VAD 6241 p fasiR@TAUBOIOP trage nepe@kd i ¥ithg a
section fromsaid bl ock perpendicular to said planar dielectric materi al

. layers andofdictlvendiuct  firet, seomet, arad thirddielestric igterizhlayanet!A3d 38% a#d ai m 15,
wherein | ayering said conductive | ayers conprises |ayering at |east one
cont i NUOUS] 300 ekpedtivess), MRdt esetanid, dndyterd reSist 1ayers Thdt, i3’ ramd 184”,cl ai m 15, wherein
- layering said conductive |ayers conprises |layering at |east one

i nt er ni tt eipeEVRAY GhE YiFst,KBd0RE) b tHimloenductid: traEke(136,086%keE368ni ¢ substrate
of claim 17, wherein |layering said at |east one intermttent conductive

material | ayRkiveRNRilichds sdcantiol degbairlantisat? hiedsinedndthitind thirdrcdrdestiveconduct i ve
material |ayer having alternating sections of conductive material 10 and

di el ect ri CJuBt £is» @hd a deondSoliet Reist 108 i faRnddcove the thirdTesist gbreiSdt ami  devi ce,
conprising: layering alternating substantially planar dielectric materi al

| ayers an W&ﬂ&f‘il’ié Hfd BHdEE VR krabeddiBP B duftolifdrth secbidclder Bdliilandsg42 section
from sai d Bl oc perpendi cul ar to said planar dielectric material 15 |ayers

and sai d_condyehlete oldhdsal 1464Sh S @ HIGON. deisorevisd ety a f1 1!

surface and a Secon ace; di sposing a trace network on at | east one

of safl SUBSLLAL sk I8t P eleBE rdRMaPddoRibiN AR SERRRMERIMEace. 20, The

met hod” of ereln sposing said trace network conprises 20
O Pt 08 R 5 8 L ok A0 e UPOU s i oour T ace
less than three.
It is noted that the first conductive trace 124 of the top trace network 144 need not
be vertically aligned with a corresponding first conductive trace 136 of the bottom trace
15 network 146 (between which electrical communication is desire). The first conductive
trace 114 of the top trace network 144 and its corresponding first conductive trace 136 of
the bottom trace network 146 need only contact a common substrate conductive material
layer 104 anywhere along a length (perpendicular to FIG. 12) of the substrate conductive
material layer 104.
20 FIG. 13 illustrates a microelectronic package 150 comprising a microelectronic die
152 is attached to and in electrical contact with the top trace network 144 of the parallel
plane substrate 110 through small solder balls 154. The small solder balls 154 extend
between contacts 156 on the microelectronic die 152 and the first solder ball lands 126
(see FIG. 12) of the top trace network 144. External contacts 158 (shown as solder

25 balls) are formed on the second solder ball lands 142 (see FIG. 12) of the bottom trace
9



di sposing at | east one conductive trace on and extending through said at
| east one first surface dielectric layer to contact at |east one substrate
conduct i Wyomiseshal |ayer. 21. The method of claim 20, fumplcharsei/ieksdi ng
di sposing a second trace network on said substrate second surface
conprising at |east one conductive trace disposed on 5 said at |east one
second surfacskdue ©ctdutse, thRyeventdids aottiawitd igmichretastinic dicel 182 | east one
second surface dielectric layer to contact at |east one substrate
conduct i ve,JXRi&d tfoubtdoRler bAR. 1541 ilfiritedlindfG dBaThe h@rodlegtromiediei ncl udi ng
attaching at |east one mcroelectronic die attached to said trace network.
- 23. The rre&%o‘%n%‘g cGiin@étEa thibughinere BbitisloRphe ddgnestiordtectmirhe dnowtol thgser s

conpri ses ayering at |east one continuous conductive naterial |ayer.
24. The ”efaﬁﬁﬁar%th%@irm 19, wherein |layering said conductive |ayers
. conprises layering at least one intermttent conductive material |ayer. 25.

The et hod of ¢l bl JEHES bAHmRYIE GidieHIdaiic tiRassul@becdmnéatsdti  t ent
conductive material [ayer conprises layering said at |east one intermttent

conduct i v ewédﬁiﬁ?%% Fc{;:)itﬁl:e hetVéiks i.aF% _ya}aﬁlardl@k isitgtrse ¢ 10, dischds dicadwduct i ve

material a ectric materi a

.A3L.As. A" _A3" AT . As. A A A e ATAYIA L A L As. As5QQRv P
\ Bl w nhcAYf‘lfﬁ‘]dd%ﬁeé%ﬁ’ac?Qa]gg%i]S%@]aég?%a ?(51 'cg[A\J] ca] cRa] c( a]an] gg]r ga] ca] ca] ca] ca]

(I;g]7 gjﬁ-]C ([a]gi :211?C ?C)E g"\%{/@gél%c? g}sg"é)? !‘i'glitc a| g@ﬁ Sg gitgg] cg gc]mcc g‘(j ?gt]egg]lggi }:(g] caj c”a]ca
| I, .
| T K OBRIAE B OGS IRE BAFULS o AP SR o SHPRNEn) oL hepretert) ¢ o) cal ca

EJ]_ E:)a % &g 1 S gl;ncv%}\t?c?rlq?}; lgcp?p] fglzrg(] igt% Ci?t rlct%lﬁd?ll:t(fv@rgﬁér%?lagé] 1%6,! als(ilﬁustrated in FIG.

010000R113d345r 555 kf a\

] cal ca] calldaTbafEnieap AT apeE ST e IpEa SBppaS Hdhplaapatatt cal cal €
8J888L99: :i::; x; . . . .

<YE>>67772" I@@)@Em%ﬂcﬁwﬁ}m?ﬁigé["v}fetﬁll}%’H@]@%’P%‘H‘Fé&ﬁ‘%’ﬁiﬁ@é’j‘ due '¥%] ca] ca] ca] ca

ol ca)calealcal el calcal ) vl col ol ol )l obi sl a1 =253k

TTT<UVWW{vql gb ca] ca] ca] ca] ca) ca] ca] ca] ca] ca] ca] cal c a calJcaJcal]c
a] ca] ca] f:\é?d@g.&gxé Lat]elid]llials]od] lﬁat]lgyé]:l]?ﬁa‘p’zfas}'é ﬁow%g@‘%ﬁzﬁ@ t[ 1 [ ][ #\ ]J\
\FIQ]] . :

AOAAAIS( D rils) wideD] 68, P 0rbad. CRiedastimermitant eqnduqtiva materiablpyea 6% ca] ca caj ¢
a] ca] ca] ca] c*aU] ca] ca] ca] ca] ca] ca] cal] caU] ca] ca] ca] ca] ca, .

" a*acaab] hbgGal &6 4Bsie 0 3esoam thick 170. The first intermittent conductive material

ffof ff 599ggGhh| wr mhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] c‘z;ad ca]ca]calc
a] ca] ca] ca] igadrG8d fia) 6efabataal ia dlecane alaoad 083 Segle Ryerprinfediclrpd) bRANS] j | Lkkk d
| m*m nmmAnnnnoboooo@p{ vql f " [ V] ca] calU] cal] ca] ca] ca] ca] ca] cakca] ca] cal ca] ca]
ca] ca] ca] ca)¢ glprisdiepsiilsealisa phisedicaithaa fabficsipr ejuirtant]as el rown in
qqgq9rnrrrHsss)ttt*m nmmmdnnnnoboooo@p{vgl f [ V] ca] cal] cal] ca] ca] ca] ca] ca] ca]
cal cal cal cabeahoakofi sedsalnald ofthteahkehwahdeficahaeja dyca) 9a) the] ca] ca] ca5QR
vi K-3@0%&' () - % ()-3109%& ()-3

109%&' ()& 3Z1RY&. (:).= R L )s Ucrete iclive W#slexteRding throughQBésuptratd |

1006 (30 °Faitinaby O iatas chd Gl egiet Sy e I

f\RH y#10%&; () 10101081 0% hane ¥4 Witk @benbolihreiPRERRE KIG: 974109 () - * 10% () -

Furthermore, the conductive material width 166 or the dielectric material width
168 may be varied. As illustrated in FIG. 15, a wide section of conductive material 172,
for example about 16.9 mm (665.4 mils) wide 174 may be fabricated amid the

25 alternating sections the conductive material 162 and the dielectric material 164 as
10
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T FIG. 16 illustrates an oblique view of a substrate 178 having been cut from

substrate block 180 which has incorporated the first intermittent conductive material

layer 160 and the second intermittent conductive material layer 176 embodiments, as

illustrated in FIGs. 14 and 15, and may include planar conductive material layers 182

(similar to substrate conductive material layer 104 of FIGs. 1-13). The first intermittent

10 conductive material layers 160, the second interm ittent conductive material layers 176,

and the planar conductive material layers 182 are separated by dielectric material layers

184.

As shown in FIG. 17, a microelectronic package 190 may be fabricated by forming

a top trace network 186 and a bottom trace network 188 on a substrate 195 similar to
15 that shown in FIG. 16 to fabricate an interposer 192 (similar to interpose 148, as shown
in FIG. 12). A microelectronic die 194 is attached to and in electrical contact with the
top trace network 186 through small solder balls 196. The small solder balls 196 extend
between contacts 197 on the microelectronig die 194 and the top trace network 186.
External contacts 198 (shown as solder balls) are formed on the bottom trace network
20 188.

With regard to the present invention in general, due to the placement of numerous
parallel planes in close proximity to each other, the current supplied to the
microelectronic die for the purpose of supplying power, follows a path of lower
inductance and lower resistance than would be typical ina standard multilayer package

25 with plated through holes. In addition, the signal traces going through the parallel plane
11




10kk! 10%| & ()-F3@ 10%t| & ()-& 10%4| & ()- " 10%| & ()-s10%| & () -
'Z'LOkkI L1 K#E$SSOKAEHC 10kk! $ml0o%t| & () - |n1 "!(%LO%(H & ()l-GSI(:?LO%(H & |()- 99 LKk
109%| & (Wwoysifde| & () - GL10%| & ()-3C&&& b' ' (((dE:/ 104| pcr/uson/s47ss
104|,6t!110%| & ()-F4 10%4| & () - G210%4| & ()-F010%t| & () -3/ L10%4| & () -
109%| & () -F(( (-())F**xY:/ 104|1410%& ()-3YglO%& () -
109Z&' () coreQiesKid|Jed St QriaRbther-ift @Yadhgr)that isGaperioz o, thitin gstandand)4| | &109&Z& () -
$$s109%Z&' ()-31"- 109%Z& ()- | @O%& ()-F9 ! 10%Z& ()-1 Z109%&Z&' () -
- - R . 0000G#Nayet QddkagOwitt Plated EifoBsh HORELAS lustrat @i £1G.) L6RthisTresdtg from-
*310%Z&' () -3(10%& ()-30 010000R1IdEYNC 104| F-10%r& ()-&10%& () -
. 10%T&' () - therfhOOMAR the)signal t1A2eeaRir(g theolBhehe parpHéRblaBel Ber rBSENOIGdadan alk $
10%r& ()-31" @ 10%r& () - GY@zl0%r&' () - Y9 10%r& () - 3F10%& () -Z
| 10%E: () -fGiSsRRE6H reler8itBoland Aeld @teither thé grbOAdiorguiply Yoltage level. This
» 10%e&' () -F, ! 10%m& () - 4*nl0%r& () -F( 10%n& ()-y&10%m&' ()- -8.8/8;
8J 8881599 HGsatlatldids not possible in a standard multilayer package with plated through holes.

Having thus described in detail embodiments of the present invention, itis
understood that the invention defined by the appended claims is not to be limited by
particular details set forth in the above description, as many apparent variations thereof

10 are possible without departing from the spirit or scope thereof.
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What is claimed is:

1. A microelectronic substrate, comprising:
a plurality of alternating substantially planar layers of substrate dielectric material
and substrate conductive material; and
a first surface and a second surface wherein said plurality of alternating
5 substantially planar layers of substrate dielectric material and substrate conductive
material extend substantially perpendicularly between said first surface and said second

surface.

2. The mi_croclectronic substrate of claim 1, wherein said substrate dielectric
material layers is selected from the group consisting of filled epoxy resin, FR4 material,

10 polyimide, and bisbenzocyclobutene.

3. The microelectronic substrate of claim 1, wherein said substrate conductive
material layers is a conductive material selected from the group consisting of copper,

aluminum, and alloys thereof.

4, The microelectronic substrate of claim 1, wherein said substrate conductive
15 material layers comprises at least one continuous conductive material layer.
5, The microelectronic substrate of claim 1, wherein said substrate conductive

material layer comprises at least one intermittent conductive material layer.
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material and dielectric material.

7. A microelectronic device, comprising:
5 a substrate having a first surface and a second surface;

said substrate comprising a plurality of alternating substantially planar layers of
substrate dielectric material and substrate conductive material, wherein each substrate
dielectric material layer and each substrate conductive material layer extend
substantially perpendicularly between said substrate first surface and said substrate

10 second surface; and
a trace network disposed on at least one of said substrate first surface and said

substrate second surface.

8. The microelectronic device of claim 7, wherein said trace network
comprises at least one dielectric layer disposed on said substrate first surface, and further
15 including at least one conductive trace disposed on and extending through said at least
one first surface dielectric layer to contact at least one substrate conductive material

layer.

9. The microelectronic device of claim 8, further including a trace network
disposed on said substrate second surface comprising at least one conductive trace

20 disposed on said at least one second surface dielectric layer and extending through said
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10, The microelectronic device of claim 7, wherein said substrate dielectric
material layers is selected from the group consisting of filled epoxy resin, FR4 material,

5 polyimide, and bisbenzocyclobutene.

11.  The microelectronic device of claim 7, wherein said substrate conductive
material layers is a conductive material selected from the group consisting of copper,

aluminum, and alloys thereof.

12.  The microelectronic device of claim 7, wherein said substrate conductive

10 material layers comprises at least one continuous conductive material layer.

13. The microelectronic device of claim 7, wherein said substrate conductive

material layer comprises at least one intermittent conductive material layer.

14.  The microelectronic device of claim 13, wherein said at least one
intermittent conductive material layer comprises alternating sections of conductive

15 material and dielectric material.

15. A method of fabricating a microelectronic substrate, comprising:
layering alternating substantially planar dielectric material layers and conductive

material layers to form a block;
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5 17.  The method of claim 15, wherein layering said conductive layers comprises

layering at least one intermittent conductive material layer.

18.  The microelectronic substrate of claim 17, wherein layering said at least
one intermittent conductive material layer comprises layering said at least one
intermittent conductive material layer having alternating sections of conductive material

10 and dielectric material.

19. A method of fabricating a microelectronic device, comprising:
layering alternating substantially planar dielectric material layers and conductive

material layers to form a block;
slicing a section from said block perpendicular to said planar dielectric material
15 layers and said conductive material layers to provide a substrate having a first surface
and a second surface; and

disposing a trace network on at least one of said substrate first surface and said

substrate second surface.

50.  The method of claim 19, wherein disposing said trace network comprises

20 disposing at least one dielectric layer on said substrate first surface, and further including
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5 said at least one second surface dielectric layer and extending through said at least one

second surface dielectric layer to contact at least one substrate conductive material layer.

22. The method of claim 19, further including atttaching at least one

microelectronic die attached to said trace network.

23.  The method of claim 19, wherein layering said conductive layers comprises

10 layering at least one continuous conductive material layer.

24.  The method of claim 19, wherein layering said conductive layers comprises

layering at least one intermittent conductive material layer.
25.  The method of claim 19, wherein layering said at least one intermittent

conductive material layer comprises layering said at least one intermittent conductive

15 material layer having alternating sections of conductive material and dielectric material.
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