| NTERCONNECTI NG SUBSTRATES FOR M CROELECTRONI C DI ES,
METHODS FOR FORM NG VI AS | N SUCH SUBSTRATES, AND
METHODS FOR PACKAG NG M CROELECTRONI C DEVI CES

TECHNI CAL FI ELD [ 0001] The foll ow ng di sclosure

rel ates generally to interconnecting substrates for
“mcroel ectronic dies and, nore particularly, to

nmet hods for coupling m croel ectronic dies to

I nterconnecti ng substrates having conductive traces on
two sides. BACKGROUND [0002] Conventional die-|evel
packaged m croel ectronic devices typically include a

][ri crlm‘EemomEch@Euetsﬁmtr@somd RNISR'QIELl ; dmomld BES,
rame che ie, an nmoul ded casi n
ar ound VBB FORROFMNG B8 Ry SLESIsATRS Anp
i Nt egr METHODSROR PATKA@NG mcaoetmﬂkot\m oEVICES
bond- pads. The bond-pads are typically coupled to
contacts on the interposer substrate or |lead frane,
and serve as external electrical contacts through
vol tage, signals, etc., are transmtted
TE@@Wﬁ@éE ron1the integrated circuit. In addition to
ntacts, interposer substrates can also include

[0084] | - pabe felying glisclostire relatas saaneraly tocipieseraneting substrates for
mrdréél@&?on&#@@é’éﬁ@ %b.@e;%n%uﬁdrﬁ%ﬁg&p?aé for b@uplmg%l%felectromc dies to

I's can be attach ads 1'n one-t
mt%qmeswﬁ&stféteﬁ Haviag |0ﬁ@dtwtlvware39qn twogidesy. " Packaged
m croel ectronic devices with ball-grid arrays are

BAGRGRGUNY hi gher grade packages that have | ower
- profiles and higher pin counts than conventi onal

kages usi.ng.l ead franes. [000 process, for, .
100R3E o CaysER T el BEPRiser U RSP R i are Pl include a
mioﬁléct@hlcddleabhayiteirmdeudaﬁSstgaié drolgﬁd fgainge Bttalttr;]ﬁdi foytt?f die, and a

,es _on a sem con waf er tlnt waf er
mop6q eBindpER gL e o eiherpilidonidss ey eprifes SFeuf coupled to
a plhralitwd»fdnad padssThebamd-padsdpagsically solsiéd & contddld on the interposer

| Ie- nd| bond- pads on t 0, CO on, the

subfiotd, o J6ed FamsopaEve ah ey elrealsal, fotadls FniSaiviich supply
voltagé, hsignats)i dtaplage transiitteg to emaofio. thE’ambg@ﬁH circuit. In addition to
conff. SREBRoHE R £ R s 5 A B Lot by
condm@ivéatacessuppcmwsm aldlﬁwctri%rrﬁateﬂéid Sﬁldi@rbﬁs eahl@Nattached to the
ball gg;%} %@e—%&oﬁg cor es%%r%gel?cgmt‘o U(? Ot'%OO/ S OﬁIZQOr%O a'zrr:%:l%f1 F}ackaged '
microelectronic devices with ball-grid arrays are generally higher grade packages that
have lower profiles and higher pin counts than conventional packages using lead frames.

[0003] One process for making a packaged microelectronic device with a ball-grid
array includes (a) forming a plurality of dies on a semicohductor wafer, (b) cutting the
wafer to separate or singulate the dies (c) attaching individual dies to an interposer
substrate, (d) wnre—bondlng bond-pads on the dies to contacts on the lnterposer substrate
and (e) encapsulatlng the dles with a suitable mouldmg compound _ Packaged
microelectronic devices made |n the foregoing manner are -often. used ln cellphones
pagers, personal dlgltal assrstants computers and other electronic products As the
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demand for these products grows, there is a continuing
drive to increase the perfornmance of packaged
m croel ectronic devices while at the sanme tine
reduci ng the height and surface area or "footprint"
of such devices on printed circuit boards. Reducing
the size of mcroelectronic devices, however, becones
nore difficult as the performance increases because
hi gher performance typically requires nore integrated
circuitry and bond-pads. In addition, increasin
dermapg iﬁrtthmr)wct% growse fere &5 awe@@mmsrdrwa tp, fr@rﬁ%sﬁga@j performance

of ph&Rkd rhicRitMBSRIcOtevicds ORI af kHI8mé firfie 3eddIRTBld Reight and

cross-sectional view of a packaged m croelectronic
surfgogi area epoelprint’ giipuah davices OprrIttRCiGUthoaids. fradyeing the size of

mlcfi‘éﬂectm?c Hﬁﬁl‘%g AWBL&T BBESRAS RIHE diffitit é‘sethleo&rfg?ﬁb%@%creases

e 130 dto an | nterposer substrate
becayre digheoperformapextygicelly eaLies mereintpgrated circpifey and bond-pads. In

addititrt Er&féa%fn gehRGh Bé‘r‘is‘?q %9 a'a% Hg§§ dr% gé@ figh- E%ed" Qipnal transmission.

conductive “naterr al

[OOBQ]V | ngF uFeI isig asbéheen%\%a: cr@%er i ﬁﬁéou w%?%oﬁ‘éjck%é’dE n%&%electronlc

extending t ConductTve
dewcm&@% cmmtt(rmu@mamqrdanceu widh thed peon WasTm pagkgged microelectronic

de\ﬁ%nqj(;)ﬁ:mcme raaglg 1]3%69?@39#8 a?lefﬁﬂal?g% T;&%H&#été( 92b iR %€ conventional

are or ned on I'rst si
"boarsh on gl carrangementr iThe integpaser sppsimte ¢ 26 ld@lyd@ef at sheet of non-

conél@ velr%atengf"ﬁbag.g.l%? r%gfﬁd lf*‘?&' \é?c )t ﬁé\ﬁr?%a]fggt ﬁ?‘% qwsan opposing

ween a con orres I Ng
secoad sidsd28eandaklot 1 a&MeMn@med@bmgh e@ooduqtlhe traces 126 (identified

- : . r f

BBPALS P bR Bolfriood o BSOS AAIGRY g oo are

fornedcbon rthes fifst gideot2d| efdhe moa-conduative cmﬁatemm @3 padeppb8ie sides of the
h 134, [

so P 908 & i CoOBH B! o SO0 EOH od) o7 ana

correbgoristing bg}f-paﬁ 428.aypolder ibalis 428gah bei depobitertien 1I166balhaads 128 to

) ond- pads ‘134 to the contacts 127.
forni?%ﬁ%{d?ﬁéﬁ)%l ﬁ onds 136 have been attached, the die

[00(&530 anfhd 5135#&%& af Eé@[ﬁdﬁ&rchfﬂ%:?@%% %‘fﬁo@é%glqgﬁ series of

encased in a sSult b oun
bondipads giddd(ooly Qneeobﬁ@kla@@epaﬂsd@elswhwhlncﬁg@m tke 706 integrated

cwcunp%fﬁgl%cﬁﬂg Aédcgoﬁwggéﬂﬁﬁ n%@ b§ rlndi\é@.?qbfvs}nresﬂonds 136 that
extepdrfrom mmmm Mrtodba dontacts d 27 r dftes theTwise-borde$36 bave been

atta{:ﬁég e Bfé%ébb djnd It éug n%ﬁ{ ?Qrtlbﬂ Bﬂhea%strgfét f’éb( card ?%%ncased ina

ngths to reduce ransm ssi on proble
suitahiel imaldegmpdundcl4ds e

[0006] As the speed of the packaged microelectronic device 100 increases and the
size becomes smaller, the first side 121 of the non-conductive material 123 becomes very
congested with conductive traces. The congestion limits the ability to match input and
output trace lengths to reduce ‘si.g'nal fransmission problems. ~'In addition, the close
proximity of signal traces to ground and power planes or ground and power traces can

cause signal noise due to a phenomenon known as ground/power bounce.
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proximty of signal traces to ground and power planes
or ground and power traces can cause signal noi se due
to a phenonenon known as ground/ power bounce.

[ 10829- 8844- USO000/ 5L052080. 219] -2- 8/23/05 [0007]
Figure 2 is a schematic cross-sectional view of a
packaged m croel ectronic device 200 havi ng conductive
traces 226 on both sides of a substrate 220.
Specifically, the substrate 220 includes a first

conductive trace 226a on a first side 221 of a no
[0008hduc FigHee Ralser isghematic crapgrsectionalbWaw R pestaasd tm'&@@'ectfomc

de\%é’@ bo@ W\%vﬁg%ﬂgu&lVQQra%gg 296 ohlBoth RRfRs HOsIMstrd® 220. Specifically,

mat er 1 al A portion of a plated via 250 extends
thet pubsirgte £RAQ indduresca rtiiceanductivat tergea?28e gni3 first ‘side 221 of a non-

cor?du%ﬁ\;é hﬁ?éria)@%’ lé%ea §Jb%n§ %&‘HU@:W&GQ&@QQWOE b 66ortldite 222 of the

cont act e first si
nomr:ormgve mernaj azae ée@@h@ @Bﬂdﬂiéﬁdv@atzﬁﬁ)c@ﬂ?fz%?oﬂ’lr@‘gh the non-
cordifuge HRENeD 23 & Sictlicaly" oo The Ssfork? PoRARTYE b 2200 to @
cord@ 227 idnithe fiktiside@2dhe congestion on the fi rst si de

221 and can cause trace routing constraints.
[0008] t heAltsousht moving theoseaonil sopditive iage i28Ab T%theh%@FOM gide 222 of
the@uﬁ&ﬁ& Vi) @%Q ré&lﬂe dé BSurlt SAIhE firkk S|dE|"291' ﬂﬁ@%@@ 18 250 il
WRGH t secon conductive trace is used
adqsotmthecnongesi@ncbn ther frslsgide 22ﬁ@néa@nn@au§néracgﬁgqugdfonstramts A

LA RSB SEerf JHBE ol 29 B oo o

the[:mmﬁa}ndéu lgazp when itlee aeconidenontlidive tase -226btis yped fqnp@webﬂr ground
C {
purflafily dRERs{Th e BB orfe o PRK:E pebite, Alibg Sgtlana noise during
sigrsa bransrhissioor oss sectional view of another packaged
m croel ectroni ¢ device configured in accofdance w th
BRIEFDRSERIPADN OF GRELDRAVENGSS 3A-3F are a series of
scherratl c views illustrating various stages in a

100G LSBUA 5 AP HEEREG TP RS Y XL BRKARED iplectroni

devite c%ﬂh@%awacc@?dérﬁéwmh\m@bnmn [0012] Figure 4 is a
sche ic cross-sectional view of a. packaged

[oofojcr Oeﬂ:l Gler omi E; &leydHeenatio ncipersedtioral agiewr dEn@@othet hpackaged

an enbodi the [ nven
mucroelectronlc Jn\snce conf gured in accordjance with the prior art.

[0011] Figures 3A-3F are a series of schematic views illustrating various stages in a
method of manufacturing an interconnecting substrate for use with a microelectronic die in

accordance with an embodiment of the invention.

[0012] Figure 4 is a schematic cross-sectional view of-a__packagéd- microelectronic

device configured in accordance with an embodiment of the invention.

[0013] Figure 5 is a schematic top view of an interconnecting substrate configured in

accordance with another embodiment of the invention.

[0014] Figure 6 is a schematic cross-sectional view of a packaged microelectronic

device configured in accordance with a further embodiment of the invention.
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[0013] Figure 5 is a schematic top view of an
i nterconnecting substrate configured in accordance
wi th anot her enbodi nent of the invention. [0014]
Figure 6 is a schematic cross-sectional view of a
packaged m croel ectronic device configured in
accordance wth a further enbodi nent of the invention.
[ 10829- 8844- USO000/ SL052080. 219] -3- 8123105 DETAI LED
DESCRI PTION A. Overview [0015] The foll ow ng

di scl osure describes several enbodi nents of packaged

DEALERPESLRIATION e v i ces, interconnecting substrates

for packaged m croel ectronic devi ces, and-nethods for
forging vias in interconnecting substrates. One aspect
A of é&?@%@ﬁventi onis directed toward a net hod of
uf a r S r.al e t ta
[00%?12 Fha iN8wig gigs?foggfe 1:{1e‘:3:5nl59ets %gl?éf‘sr‘ ents. o& packaged

r oel ectronlc ncl u es ormn
micomseionicvdeviceac inteycormetting subsirdies dér packeged Umrqelectrqm;c devices,

I I
ond LR o 3 P e BileR SFEORER I henton s
dlreEtmidﬂomfam a s;dtltﬁzrdm‘d"ns:wfact‘mnrl]ngaz:1 stibstrate far ptiachnueant ¢d 3 me*foelectromc
tive trace coy
oo FEAERYBRIPRp e W le ' bAH B 0fag'or o ron
conk:inctimdmafe(mbmarrgl imnm@ge hale tmeugma seoodd ctidev ef et eon-abnductive
s B3Rl P, el 3RTs Bttt hbrion o e
condgﬂdfeC&aoeeC%t@tftheahole?m thecti n;'delde afhe m@na:osdtrz]d:twennatbnal The
non- conduct i v er
mothqd G dduOLS PR 2hoe ol Raronhuiigtve, BBl et crosses
througR dt e i ;Sdt”rtlcbrSoﬂthgemﬂ@d Irfq oné enﬁbbmbrmffonmngfamcédga ofcthe non-
ctronic, devi ce havin

|
congyetaimatgriaan dradr e aingct Fran oy et Bgtg material to form

a slbithREgAtRSIneH-Eenductivelivateral. hod i ncl udes attaching the
die to a substrate that has a first conductive trace

[0018] a fAncthersaspecobf menmnemmndsailremedrtataameahocanﬂ meanufacturing a
e RN E e ots AR B S5 Bk By e to an
lntegdaeéd tiraitl | The amtipdd inglude$ iattachingethe ailaltocmsm!bEEratb that das a first
contivs bR A S A S Sl bl s e e
on $86cnd iy ofl thalnoartohbectie endteridl.hThe enathat furthied incluides electrically
coual’rgggqefugp tér%ﬁagﬁé%%gg ﬁl%sg{]rs{ QoendHc(?tR/ect(r)anc%ué:rIt %heeﬂrst side of the non-
conductive material, and electrically coupling a second terminal on the die to the second
conductive trace on the second side of the ndn-conductive material. In one embodiment,
electrically coupling the first terminal to the first cdnductive trace can include attaching' a
first wire-bond from the first terminal to the first conductive trace. Similarly, electrically
coupling the second terminal to the second conductive trace can include attaching a

second wire-bond from the second terminal to the second conductive trace.

[0017] A further aspect of the invention is directed toward a substrate for attachment
to a microelectronic device. The substrate includes a sheet of non-conductive material
having a first conductive trace on a first side and a second conductive trace on a second
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el ectrically coupling the first termnal to the first
conductive trace can include attaching a first
wire-bond fromthe first termnal to the first
conductive trace. Simlarly, electrically coupling
the second termnal to the second conductive trace can
i nclude attaching a second wire-bond fromthe second
term nal to the second conductive trace. [0017] A
further aspect of the invention is directed toward a

SRR o LTS R0 oo 1 Soh B e fitng vy

fron‘iamrnoaLconhawva gna’tefal rfid £ eesbaatsuvfacd faeig towar the mdh- conductlve
nd. a s‘%cond Cgnduct ive t race on]'ga se

e STBl. BSTO0NBLORBERS Bae e tLSG8e dycihg away from the

noQRERdIctife hiatérize af\d rsSfoufth %rfaaa @d‘ngr @Waed) wﬁén-&@xdubweematenal
has a first surface facing

The sHosteR fether clees A st elfeingal §eefaﬁtoar§a rOI"éE% fifsh sprigee of the first

con RN StrbBeamPs séméabbmsau d@sma@f heh-ongh8ifbuiH SurfacB®f the second
second conductive trace has a third surface facing

conguslive raeR-t e ong @mkagdinaentt theefi rﬁbﬁ@?t@%tl arg ¢ap 'm%'eﬁet R first area of
exp%éé& Hall ARG uHaNR ek éttb”chﬂféﬂf fboéqﬁ'r'éPMré( Dot RHd tﬁb .second contact

he substraté further includes a first electrical
are@o@ﬁrmﬂcluaeeeasmp%@reﬁu ofsexpoged matalplatingesyitaplg for attachment to a
se&ﬂﬂ%r“e%dﬁ%.”ace and a second electrical contact area
e fourth surface of the second conductive trace.

[oolm]f onesgaiRdy ey of $diRrd)i dnflodfREHta of tH Rderftidn araqiegekﬂ)ed below
irst area of osed netal plating suitable

a
withyfaferensie it Figwes 346 &1 Piavice. %@ﬁ@ugaﬁad?fﬁ@n%saﬁ guch embodiments.

OtHe? ”&é%&ﬂs dBEG iR WellIKpbWH € stPuchfes NélteAr §§sdéfat&¥ R/ﬂﬁ'\e Gnicroslectronic
nmet al ating suitable for attachnent to a ond
de\«ms(aans@mroe[lmb'peqc dgyicei mpenting: wibptatgs asepel %ﬁt Torth in the following

des%ﬂweﬁ"é%ﬁj &inécegsarﬁpf@sgduﬂﬁb a{eed&%ﬁﬁﬁdnbmh@%ﬁaus ¥nbBdiments.

nce to Figures 3A-6 to provide a thorough
Per@ﬂ@ﬁep%@rémmwlbm tiaee'ﬁt wmbmefﬁé@ﬂds howeyere thag dhennvention may have

oth&eShbbAmBAtsWAlH 2 | éfe‘iﬂé?ﬁéiéreﬁ:tﬁ&ﬁ 8BvHEPGIGha Rt Bhown or

m croel ectroni c evi ces and m croel ectroni c device

desgiikett belgw yifb sefetanes taFigumst3A46t forth in the fol | owing
description to avoid unnecessarily obscuring the

B. degmhtddirh@ils Obf tNI&th¥as | fdS VRmbRdiuiRa! iterchieice@ing SBlibstrates for
or Mliceekchdiit Digsh the art wIT understand, however,
that the invention nay have other enbodi nents with
[o0#8]di t | Figaves estc\eareateSa @erigd bhsthenstiv @leils itkdstratieg ehdomsndtages in a
bel ow w th

mei3ad B mBuiaRBRH R Rerco s SUStRl St sleln FA R accorsance
withl &1 erbodintht ioh theSmbsritioal eMlofedspecifically, Figures 3A, 3B, 3D and 3F are
schematic top views, while Figures 3C and 3E are schematic cross-sectional views.
Referring first to Figure 3A, the substrate 320 includes a sheet of non-conductive material
323 (e.g., BT resin, FR4, etc.) having a first side 321 and an opposite second side 322. In
the illustrated embodiment, a first plurality of conductive lines or traces 326 (e.g., copper
fraces; identified individually as a first conductive trace 3264, a second conductive trace
326b, and a third conductive trace 326c¢) are formed on the first side 321 using suitable

plating, patterning, and etching processes known in the art. A second plurality of
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M croel ectronic Dies [0019] Figures 3A-3F are a series
of schematic views illustrating various stages in a
nmet hod of manufacturing an interconnecting substrate
320 ("substrate 320") in accordance wth an

enbodi nent of the invention. Mre specifically,
Figures 3A, 3B, 3D and 3F are schematic top views,
whil e Figures 3C and 3E are schenatic cross-sectiona
views. Referring first to Figure 3A, the substrate

cor(%ilg@\llen %rlgggs? ggg r(ldegtpﬁt@dolgglg%;a 3?%* |‘1’r%tpsé¢"g 2§26d a fifth

corftfigtii traP 326, And eCARH dhaEctiFe Frack 1326f) ee fdrin'éﬂtdh&h@%econd side
enbodi nent, a first plurality of conductive |ine

322 yna@égn@g@a(n@e@ In the ﬂpgkate@ EhedimaniartionsLf the Second plurality of
corldbeiive Patdls|068$ afe pdsitdhed ﬂﬂ%i"ﬁédl E?rﬁﬁéﬁf QitR 26@espdnding portions of

second conductive trace 326b, conductive
thetfirsicriurzditicgf condugtiyerieages @26&@ fAliggingsthe éosétict&\j% .tli@@es 326 in this

fnaﬁh’ért&ﬁ’\: 1%cill kb %en?@f fh%rdgllln[%ﬁela%‘fi oﬁ{e? tB)lthgg BEAEEES&F to form the

e ar secon ralit
viag Q@m@ee mtdetail seigwwm@@m to f@yressiiB amctéﬁoéﬂ other embodiments,

hov?é:{)%guﬁ‘fé \éga&fcﬁggstragg éi@fggbfgégséfm{bﬂﬁvéﬂéaﬁﬂ caf l?e positioned

conducti ve trace conducti ve .
indepemndentipefdhe sontustivs tades@2hdtecan the first side 3361 ) are
formed on the second side 322 in a simlar manner.

[0020§ | | Ascieseribed iegreaiemdstall blow; inopre embpgimest dhm drst plurahty of
con@hb’tfx%l ﬁédésQfZGF%oéH?\uﬁé Y& fg:'i’%fg‘ﬁ%l BRfshigsich SndP R ééc%ﬂ&%lurahty of

in vertical | gnmen correspondl ng portl ons of
conghietiviei tracep| 3R6eH; tcan obe c@?ﬁm den \asoyndifide Angims gpewer  transmission.

Serﬁrét | A9 rB@nd?ﬁ’&ﬁjé}CtHc\és fItOE@ ﬁﬁ& tdek i his Wﬁﬁf c&RHavorably

I Tat al i gnrrent (e} aser or ot her
rediesr siggaldeise: eaused byt wOﬂm/mww@oumpa@ndeg@qtm lpgp effects. After

forng‘ﬁé,gir)étg ﬁ;ﬁ%e%}’\bnf\é‘ﬁa{e &oﬁ%@\%@@@r@ | rﬁtQtlglaF 194532 8ar3 Be ¥B0erd&-withNa dielectric

e conductive traces
laye3 33@- (. dona shides maskidogiretect3the aondudive iieses BdPed he dielectric layer

342 &9%%%9%@? Fﬁg&d&e\'ﬁa ﬁgﬁ&&érvﬁ f &Igﬁt%sthg’ ARReSs SBpd fH%t follow.

first s descri reater detail

[oof’@' OW, RAR A enéﬁbfbd'F@%?é 3EI hs éwa‘ﬁfy B% Wbﬁés' by via‘s 360 (identified

nducti1ve fraces 32 used for SI
individuallyrassa fitsh vianifOaha sgermma @lﬁgb,amdt 3 third vig gﬁ@ﬁ)cﬁf? jarmed in the
sub%t'?élg 85034 P Hiat ttfégne)@&djf?@rq tf\ﬁ Ifi r&rs%éng?f‘ 8 BHRdAGH- ccﬁ%ﬁve material
ransm ssi on. aratin round/ power traces from
323ttty éwesccg'rwbtl\tertaap@s 326d1f Bh éhm@m@efi sisierB22:0f dheaperycondugtivematerial

si
525" s SRLAT LMLy CEURALARISE SHOURSCBIN 30, iy o o
aloruHmen’im:*»Gondimm ¥B. rfsst showa inFiure 36, the ﬁf@t/\éa 3§03 jextengs through
the Qbﬁ-'c%ﬁﬁu&tﬂ?e material 323, but stops at the fourth conductive trace 326d on the

second side 322. The vias 360 illustrated in Figures 3B and 3C can be formed by any
suitable method known in the art including, for example, drilling, etching, laser boring, etc.

[0022] Referring next to Figure 3D, each of the vias 360 can be at least partially filled
with plug material 362 after forming. In this embodiment, a wide variety of materials known
in the art can be used as the plug material 362 including, for example epoxy resins, solder
mask material, and/or other suitable materials that can be used to temporarily fill and/or
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| ayer 342 (e.g., a solder mask) to protect the
conductive traces 326. The dielectric |layer 342 can
be renoved in a region 344, however, to facilitate the
process steps that follow. [0021] Referring next to
Figure 36, a plurality of holes or vias 360
(identified individually as a first via 360a, a
second via 360b, and a third via 360c) are fornmed in
the substrate 320 so that they extend fromthe first
j.de 321 o he non-conductive nateri al

SteBURRIE 1ig 350 A0HED SHEPIOTProTRsSRT A S 1nd Sics 30 fgve been

pluggéu GPEEUSEO MFomdEthratigh tBE BonoRdREive HRftbD 1323 u\éi\;\\g\’énx suitable
this via configuration is shown in Figure

method; knewm inthe @t inFiyding couting, pupshing. ecumg Al sFB‘Wﬁ'OF A70 extends
fronﬁ'agﬁ'r%tee% ?&Iﬂgn Bi7§ %4 a‘@e@oﬁiﬁ@@%eeﬁérﬁ!?ﬂ%ﬁ hWHQPst édB@ tportlon 371is

non-con Ive materi al ut stops the folr

positisned soi that it crassesaidgagia poréion Qétf@lfdsts\rl@i éGgaznd heethird via 360c.
Sm}‘%mgé%b@rﬁé&%ﬁ(ﬁgﬂ Wi;igt oguﬁ[zé)@s@%t rGé%'éslé?least a portion of

nown I n t
theisﬁ@q)ﬂiﬁ‘i’iﬁéﬁob or exanple, drilling, etching, I aser
oring, etc. [0022] Referring next to Figure 3D, each
[00331 t heFignees3Bistar-emanged srossegstionshviewspken alpng ke 35BEHN Figure

3D %ﬁgsm§ﬁb@|th%%ﬁ1§?@%ﬁgﬁf %ir?osnv\%me&‘ byrlhé r@rﬂ?ﬂﬁlﬁrfgd?ﬁon 6f the via

var i he art

360g=afier the sloic3 78l has brendpmagd Babe sulstiate 340. ABler thrslebBED has been
forni%ﬁl?if% Plﬁﬁ nterial® Fé’f E?] ?éﬁné%ﬁeffdrﬁgacrﬁ&dtﬁé’ Rnagt3'69 rbS)/, etching, laser

mat eri a can be use
ablation| delling, sr oﬂ[ue__romteblesnathmtkw@m 1 tBrato. anwmgsthe plug material

3628t cm £9ch 30! thAtis %&8@&.@3%@%6&%?@@&%@@%& edge of the slot

processi ng Steps. i as
370phutjela pprgcpropf egach ofsthemongdctwartrmga 32Rd-f is exposed, as shown in

Flglﬂ'grﬁ"FC ONQH{C tcb?ft%c &5 '3%'73 %2@ rd; \%/ﬁ’élbeﬁc}' aﬁé‘%ﬂ Q@ag) oﬁ“PﬁJ‘ egnductlve

he "art "1 ncludrng
traces 826aHheand o@ntedtcareaa @MM orf cmmuatnfe trmesé-’c?@d-fpcﬂft bemrepared for

wxreggell}dt &ta@%@ﬁ%ﬁf} G %QS?M gé&éeg%g;%’tepmlﬁ tﬁégesemlgrﬁgr?ents in which the

osiI Ul on Crosse
coneuthe traces 326 tm:bldel copperv prepadiag thenebntaed ardasrd® 7vdan include plating

the %&&?f ed a$é%§ with b%kelt Nﬁ PG &@?ﬁf)% r{g' s‘?ﬂa&e%nétﬁods known in the

I one Cross e porti
art. tlh@tlwcﬁmhbdmmtsmmr metheds ard/igumatgtalg sarahe eaeciatcgfeqmtate wire-

ong line 3E-3E in Figure
bonghﬁé d&gk%ws%a%wn}éh?wgﬁ%§§3%terl al 362 is carried by
the remai ni ng ortlon of the via 360a after the slot

- C. 37BmbgdimentsoffHs ww'wn $320. After the

s| ot 370 has been formsd the plug materials 362 can
[0024% | o fisHER) 4 ISofhSSheRalig ceﬁé-sevtwaése%sﬁ atRagkegpd migagglectronic

device 400 configured in accordance with an embodiment of the invention. In the

illustrated embodiment, the packaged microelectronic device 400 (e.g., a memory module,
processing device, etc.) includes a die 430 attached to a substrate 320.manufactured as
described above with reference to Figures 3A-3F. For ease of reference the section view
of the substrate 320 shown in Figure 4 is taken along line 4-4 in Figure 3F. As shown in
Figure 4, the third conductive trace 326¢ has a first surface 461a facing away from the
non-conductive material 323 and a second surface 462a facing toward the non-conductive

[16829-8844-USOOOO/SL052080.219] -7- 8/23/05



ablation, drilling, or other suitable nethod known in
the art. Renoving the plug material 362 fromeach via
360 forns a correspondi ng al cove al ong the respective
edge of the slot 370 in which a portion of each of

t he conductive traces 326d-f is exposed, as shown in
Figure 3F. Next, contact areas 327a-c (e.g., wre-bond
attach areas) on the conductive traces 326a-c, and
contact areas 327d-f on conductive traces. 326d-f, can

eSSl o SIS R e BBt o e

con@@&%oﬁédé%édca(??ﬁe 3Rk cHductre GaEPBD6f INisLaFritNairfabe 461b facing
contact areas 327 can include plating the specifi

ed
awayrfeery the pen-gerdustive ma}er@h 423 ﬁ@q}, aﬁpgnq ;wfa qgg facnng toward the
nonSéHan&kv% MREAQES 3K Akt citSct &4 3271 RIrMEH on the second surface
enbodi nents, ot her nethods and/or materials can be
462008 the gixth gonduative age B26F. bond att achment to the
conductive traces 326. C. Enbodi nents of Pack

d
[0023]cr odnerpitehpepast of tif@serpm?nttf@wi@rwlﬁ%roaicggme‘é%ﬁ gmemory
devlgéoﬁ gé‘s%bprlﬁ‘lotﬁérefgg@fof %oﬁ@%lﬁ@fﬁecﬁa%%ﬂ@é %ﬁtlﬁfé@fa(fed cwcu:t 432

confi gur in accordance with an enb
elearically e:oum&é ntoi arserien af Herminals &34 (a-@d bengbaise nKOnWr@e of the

ternﬂﬁ’%g %325 gﬁcﬁ/ﬁ) ﬂ ?ﬁbfeoﬂ]'b%cgfs\é' c?f%fl Bgrs Fctge onhéf‘%féW)V Each of the

devi ce, etc
temamalacé}ﬁédcam b@ g@btﬂcalm coued tergamer aﬁ:thﬁ é@n%li&tlve tfaces 326 by a

corrggtgog{d' @e%l ?%‘3}48 Mgt N Hopfd Qﬁﬁ?%e 4 frsE 'ogllér k%pfeﬁgmaﬁoﬁm can be

t he on Vview e su
elecgRally rroupled rﬁOFth@usthcmmiwme trace G26f Ibivnas fustgwirgrbond 436a that

ex’cen%igJ Lﬁroﬂ%g% teﬁﬁln*:'nm?)"\f?le E:Fa% ﬁfatshhﬁ:ﬂl CQ%FGM %fie of the

sur cin rom
termxrlraés 43é can dredelectiicallymaupleddb tueﬂwlmlr@ndusw@drﬁpeswma second

w3550 A5 R n SRR g s e 7, e v

con@RBve Treces Hergd thencersluctivee #ages7 826a b.odnadl 6h canebe attached to
mdné%.[)aﬁ tter%ﬂﬁz;l@%%44/9§r?a8 Itl(%l{b? wirsl5dhds grg%?éi iV ﬁ1a ﬁétceAfter all of the

th con I've trace
terminals a434 4igveb Hewoi regactrwa&y ¢aupted: He n@'mesp@ndmgt ﬁr\aées 326, the

mlcrﬁgi'ég{r bk d%zl'l)’ ﬂd t%ﬁ of Lfﬁ%%gt?stégezgzé AFdUH EQVWFéjbonds 436

non- con ter SIXt cont act

can heeac&ﬁflna$uﬁablﬁmbldmomhwn§ie4:@nd surface 462b of the
si xth conductive trace 326f. [0025] In another aspect .
[0026] t hiQneciebbuie érthe embodimant dwistsated dmiFigule & is3thal thegconductive

vacd 9963 YRS, 48 20 308 ool Bz gan e used o
signal transmlssmn while the conductive traces 326d-f on the second side 322 can be
used for power and/or ground connections. Separating the trace planes m the foregonng
manner can reduce noise and/or other problems that arise durlng signal transmlssmn In
addntlon, placing the power and/or ground circuits on the second side 322 of the non-
cdnductive material 323 can reduce the inductance loop, thereby reducing the potential for

noise caused by ground/power bounce.
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el ectrically coupled to a series of termnals 434
(e.g., bond-pads). (Only one of the termnals 434 is
shown in Figure 4 because of the perspective of the
view.) Each of the termnals 434 can be electrically
coupl ed to one of the conductive traces 326 by a
correspondi ng wi re-bond 436. For exanple, a first one
of the termnals 434 can be electrically coupled to
the sixth conductive trace 326f by a first wre-bond
436a that extends fron1the term nal to ths si xth
k mhodime f dntg hsirate doPagkaged Microelectronic
teﬂﬁﬁmﬂls 434 can be electrlcally coupled to the third
conductjve trace 326¢c by a second _w re-bond 436b t
10028} endE ok ieorA e (SPAALE 198 YIRW. o TEIRPARLIE cgyibstrate 520

contigtifed it RRcaRRde wiﬂpéﬁ’&ﬁéﬂ effbddiMemsof (ife Bventiohe Many features of the
conductive traces b, d and e) can be attach

subsrate, paQ are taéﬂeﬁsﬁeqegewﬁm Siilas Bl and vw@oaoﬁngorrq%pondmg
feaﬁlréé Bt i rnfB?éH?ﬁéctm@f §Lﬁ{str§ie| 33 dbdfibed BBV Rth réRfertave Figures

been electrically coupled to correspondi ng, traces 326
3AdRe Faf exaeplectheo ﬁwastr@ma 528 gngludest ﬁé’ fﬁoffqnd&ﬁt'\/@r tragg, 526a and a

sec%HQ%ohgﬁﬁrvé %%c@r%dfoh’ﬁ& Whr§f hengtie 436 of ﬁaéhe*éﬁ of non-conductlve

encase sui tab conpound 440. [0026]
matesiat 52% apd atthied @cmsb@tl\reehﬁaca 52&9}3&!\% fourth ﬁOML{f&IY%t@CQ §26d formed

on ?Z%Lcoﬁmae%&é) BEY Gt HE shEélaSﬁﬁor?’%Qﬁdech@é‘ nidi&ridl 1523t ﬁi ﬁ'ﬁs particular

non-conductive materi a can be used for
embodjmeant, t hawaver,s tieofirst varid seeonsd condurtive Vieaoesa826a.b are at least

app%&gr?la{elyp B%A&g wRE W t5itdlEnd é&rﬂ@@oﬁlﬁrcﬂﬁ §dcdOB200UFespectively.

connect 1 ons. epar ati ng trace pI anes
Eaghnoftthe Cbmltmyme trgcesyB2hinclugdan ar esies ROFIGs eoniarl /a5ea 52 hé§.9.» Wire-

'bon% cﬁ%eéég] é-\saé)gp?aq?]éjdr'éba% H ﬂgﬁé e?ﬁb%@ﬁﬁ@ﬁ@ irPWhich the conductive

Cl OV\BT groun circuits on
traaehé2§mmmi$ coipger, 8rpcantadt hreas$27 cao inlusie nickeh@ikplating followed by

golf;’ ﬁAZh ) prg%}gfﬁ? ﬁgf@&%&d&%&ﬁ@ NGRet ABods '&ﬁ&lg?hét&%@ L&Y be used to

nol se caused by groun ower
facimamwme-bpamawmumuse@om&%um @_ﬁg] - 8 8123/ 05
D. O her Enbodi nents of Interconnecting Substrates and
[00wckagiégurm € v @l sahematic srospesgctienal Visun 9] amagkpgeds migroglectronic

devﬁ%r@‘ﬂa&ﬁrﬁ’ LA i delh En&nwitﬁ‘%ﬁ(uﬁﬁ@ﬁ&ﬁbbd?ﬂreﬁﬁ@ﬁﬂwé%\%rﬁgﬁ In the

con gure In accor ance wt anot nmbodi nment

ilustrated. pbadiment, tenpackegedireisragieciragic dayiser PAY dndydes;pedie 630
atta@fae&c g?fté% g@%gfoﬂheéﬁnﬁ' Qidsftatd H26 tof Ushtte €5 anthd WaehdrPRiew of the
substrate 520 shown in Figure 6 is taken along line 6-6 in Frgure 5. In one aspect of this
embodiment, the microelectronic die 630 is a memory devnce processor imager, or other
type of component that includes an integrated circuit 632 electrically coupled to a series of
terminals 634 (e.g., bond-pads). (Only one of the terminals 634 is shown in Figure 6
because of the perspective of the view.) Each of the termrnals 634 can be electrically
coupled to one of the conductive traces 526 by a corresponding wire-bond 636. For
example, a first one of the terminals 634 can be electrically coupled to the first conductive
trace 526a by a first wire-bond 636a that extends from the terminal to the first contact area
527a. Similarly, a second one of the terminals 634 can be electrically coupled to the

second conductive trace 526b by a second wire-bond 636b that extends from the terminal

[10829-8844-US0000/8L052080.219] - -9- 8/23/05



features of the interconnecting substrate 320
descri bed above with reference to Figures 3A-3F. For
exanpl e, the substrate 520 includes a first conductive
trace 526a and a second conductive trace 526b forned
on a first side 521 of a sheet of non-conductive
material 523, and a third conductive trace 526¢c and a
fourth conductive trace 526d formed on a second side
522 of the sheet of non-conductive material 523. In
this particular enbodiment, however, the first and
to theeeand eenfactare® 527tacEke ehercandueivedrages 489., the conductive traces

52@@9)' & BBLRAhe!th %H?\g%%gl E&%’n’ﬁrré?s 654 {ulh %Bgltlf)ﬁ’é! Wulé bofnds ina similar

onducti ve, - traces C respectivel

ma@mard uotdthver ernbesiersemnierribotieef the @@mdt@ﬁrﬁatﬁm%g(i?cﬁé rangtor 526b on
(

thea{)rgfiséb?a%e %11% gan \é’é b ¢ ge&tr%‘%ﬂf c@ﬁﬁl&‘fmﬁ? gh@ﬁ)epoghgﬁf dfj\’éﬂo\"f}lgﬂ@cﬂ/e traces

526¢ ané/sr 526d ionclhedeeconpserface: h22,crespeativelyr by soBesponding vias (not
[

shdv{;@t %Fér% 8!11( %k wg\f!bkm nﬁéls gwtaé%eleﬁ\h@iég:tﬂ )h&glqujec( @ug corresponding

tramaﬁ@ﬁl mlesm:meldmroumetﬂe 680 drmlcthei partion of the- Buhstrate 520 around the

wirfbbBAL BF k] B bAcaspe L Shtale ot Ghefly 648201 ced" ©
[005!)1Clr oeg o% tﬁé”f&reﬂ@ﬁé,' ‘E%\Hlf%oféﬁiﬁée&&% ‘?H'?t' %br?%ﬁ‘iéoén%z&b?rﬁents of the

urther € I nven
unvemtiamsham d:zheenbeshnbedmthereihefqnapuwagw of diusiriation,r buti. that various

o 45 bRSHATT R 230 B et e,

Accardinglgf the hrwensmbstnoahrmtéiﬂémebbamby theiépgam@cﬁclalmSt aken
along line 6-6 in Figure 5. In one aspect of this
enbodi nent, the mcroelectronic die 630 is a nenory
devi ce, processor, imager, or other type of conponent
that includes an integrated circuit 632 electrically
coupled to a series of termnals 634 (e.qg.,
bond-pads). (Only one of the termnals 634 is shown in
Figure 6 because of the perspective of the view)
Each of the terminals 634 can be electrically coupled
to one of the conductive traces 526 by a correspondi ng
wi re-bond 636. For exanple, a first one of the
termnals 634 can be electrically coupled to the first
conductive trace 526a by a first wre-bond 636a that
extends fromthe termnal to the first cont-act area:
527a. Simlarly, a second one of the termnals 634 can
be electrically coupled to the second conductive
trace 526b by a second w re-bond 636b that extends
fromthe term nal [10829.8844-US0000/8L:052080. 2191 -
-9- 8123105

[10829-8844-US0000/SL.052080.219)] -10- 8/23/05



to the second contact area 527b. The ot her conductive
traces (e.g., the conductive traces 526c¢c,d) can be
attached to individual termnals 634 with additiona
wire-bonds in a simlar manner. In other enbodi nents,
one or both of the conductive traces 526a and/ or 526b
on the first surface 521 can be electrically coupled
to one or both of the conductive traces 526c¢ and/or
526d on the second surface 522, respectively, by
corresponding vias (not shown). After each of the
termnals 634 has been electrically coupled to a
corresponding trace 526, the mcroelectronic die 630
and the portion of the substrate 520 around the
ClAMSphonds 636 can be encased in a suitable nold
conpound 640. [0029] Fromthe foregoing, it will be
appreci ated that specific enbodi nents of the
i nvemt i onAhmethdxberf miasufacheingher substraie fonrtacbenent to a

illustratjop, .but, that wvarji . di ficati ons nmay be
migtaglefrPRG AE ViR, ithe %F‘Pﬁ&moﬁﬁ' 5irit and scope of
the ’?cﬁ%?r‘it{(ié”bond‘h‘éﬁioédfragé yont Aefitstvsidei oh a snoretonductive
limted except as by the appended cl aj

[ 10829- 8smatersintts soosRugocive Matetal Bchising acpegqnd side
1. A method of. uring a substrate for

att achnen?p?%s'%?nﬁ%éﬁr%g%"éét roni c device, the nethod
CoNPfdriinga helenthreugh trendonidonduttive: maderial fromsthesserond
of a non-conductive material, the non-cond I V.&:

nmat eri al $idel abithg @%m%¥¢d@a?%l§gggi &18 #ﬁéa%%rvgt trace,
si de; forwwepeiﬁ A0lBist B 96188t retheOfosslivet traise covers the

rom

mat eri al he second side of the non-conductive
mat eri al holet badconductive trace, wherein at |east a

portion of the con tive trace \Y; . :

f or nfaiging %Sggﬁfgftj HSH’-C&S‘HHS{(@? \%&ﬁh? Ervivﬁglj,eﬁ1 tfé edge
wherein t g thy powgionaif theaste.a portion

of the hoPg).sgg.thI\'rhe rre?ﬁ%%é ofp%kfﬁainm 1 wherein the

conductive trace is a first conductive trace, and

whergin the method THLLAGH 1 SHBEISHR LOhdidedrace is a first
conductive trace, and wherein the method further comprises forming a
second conductive trace on the second side of the non-conductive material,
wherein forrhing a hole includes forming a hole through the second

conductive trace and the non-conductive material.

3. The method of claim 1 wherein forming an édge of the non-
conductive material includes removing a section of the non-conductive

material to form a slot through the non-conductive material.

-11-



second conductive trace on the second side of the
non-conductive material, wherein formng a hole

i ncludes form ng a hole through the second conductive
trace and the non-conductive material. 3. The method
of claim1 wherein formng an edge of the non-
conductive material includes renpving a section of the
non-conductive material to forma slot through the
non-conductive material. 0 -11 4. The nethod of claim
| wherein formng a hole includes formng a first

hol e, wherein form ng d
edyod andT hamiatkod of REmEt W gfﬁ‘flﬁ?'@fﬁﬁé@gﬁ@g@@@es Kriing

a sec
o 6o SRR o AR S d bt
wﬁé‘l{?‘?ﬁ‘ﬂié ﬁ\'éﬁ’!d@ﬂnﬁm@éﬁfmrlsesﬁaterl al fromthe second
side of the non- conductlve terial S
condigeminge & 1sg€en d apengustivg nface S%Jhﬁ ﬁfég ch‘% hihe non-
non-condu?iérﬁ)aé%hiqgt %t‘eﬁ% wherein the second edge

crosses t east a portion of the secon
hol eforfingl Besetahkololefthodughnthe mmcenduﬁtmwm%e%@'rfm'e the

includes formn af| st hol e %\hg 1 te gt
further ciﬁﬁﬂﬂds%?e for en §og- gdgp@ﬁﬂ %Eécr[é vtg tlﬁ%cée&gnd
on the figstqit @t cet gﬁdnon- conductive material; and

form ng a secon e through the non-cond
mat efdrmhng‘ raosectdmi edgemfdhg. @@-@pnw@wﬁaom%gt Ve wheggin the

mat eri al ?ﬁfﬁ@ aggfq?gsﬁqe?{ﬁ%@iﬁ af) ddsf &P or‘fiﬁﬁr@ﬂ the second

form ng aff duc Ive ter
i ncludes fgem ng a first edge by renoving a

5. The method of claim 1 wherein forming a hole includes forming
a first hole, and wherein the method further comprises:

forming a second conductive trace on the first side of the non-
conductive material; and

forming a second hole through the non-conductive material from the
second side of the non-conductive material to the second
conductive trace, wherein forming an edge of the non-
conductive material includes forming a first edge by removing a
section of the non-conductive material to form a slot through
the non-conductive material, the slot having the first edge that
crosses through at least a portion of the first hole and a second

edge that crosses through at least a portion of the second hole.

6. The method of claim 1 wherein forming an edge of the non-
conductive material includes forming an edge that extends across a portion

of the conductive trace.

-12-



section of the non-conductive material to forma sl ot
t hrough the non-conductive material, the slot having
the first edge that crosses through at |east a
portion of the first hole and a second edge that
crosses through at |east a portion of the second hole.
6. The nethod of claim 1 wherein form ng an edge of
the non- conductive material includes form ng an edge
that extends across a portion of the conductive
trace. 0 -12 7. The nmethod of claim11, further

comE g0 3 Qhieob g R oo n
i ncl udes. i h i . 1 8nclud
naife wagiaisy T EBS R, GEU e oS e

Clﬁ’c'tngthﬂbugh% pettientutitioe eldgor m ng an edge of the non-
conductive material; and renoving the plug after
form ng the edge of the non-conductive mterial. 9.

The get hoﬁggfrﬂ%t:l‘lgb'ijciaiﬁlu’[,tfpﬁhepembh&hgg formng a

plug®in t wherein formng an edge of the

non- gRRMg t4 slugaine thel hdle chefdes formaingyiafg e eet itim non-
of the non-conductive materjal to forma slot having a
first edgeonfugivemaii@8%ugh at | east a portion of

t he il Ogp T d i hen &dubeotithe f monvcagductive
hol epé'ﬁg\r’ﬁnéhghesgg% d ftés}i deghc;?é?ﬁhe no%‘-gconduct ive

mat eri al rwatedales boring a hole that extends through
the non-conductive material and stops at the second
conductive trace. 11. The nethod of claim 1l wherein

If or mgng aThgl Beitedl srigainder further @ohiprisihghfuirming alpleg in the
aser . ' Rl
holes,’ wherein forming an edge of the non-conductive material includes

removing a section of the non-conductive material to form a slot having a

first edge that extends through at least a portion of the plug.

10. The method of claim 1 wherein forming a hole from the second
side of the non-conductive material includes boring a hole that extends
through the non-conductive material and stops at the second conductive

trace.

11, The method of claim 1 wherein forming a hole includes boring

a blind hole with a laser.

12. A method of manufacturing a substrate for attachment to a
microelectronic device, the method comprising:
forming a sheet of non-conductive material, the sheet having a first
side and an opposite second side;
forming a conductive trace on the first side of the sheet of non-
conductive material, the conductive trace having a first surface

-13-
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12. A nmethod of manufacturing a substrate for
attachment to a mcroelectronic device, the method
conprising: formng a sheet of non-conductive
material, the sheet having a first side and an
opposite second side; formng a conductive trace on
the first side of the sheet of non- conductive
material, the conductive trace having a first surface
-13 0 facing toward the sheet of non-conductive
material and a second surface facing away fromthe

sheet of non-conduct
Che. condutiing towacs e shests pf don PR G pidhRI End o

non- Condﬁéééﬁ’{g%u %!f@ém%aa?\(@vwﬂx fheS1idetast rdn-toveductive

sheet of nductive to forma first
openi ng i mdtékalf andt side and a second opening in the

31 doater fareing e conduae daemart o Lp gkl b HE shEEEY non-

access to t " ]
t he conduc?ﬁvg&[@ a@%té)% irﬁﬁcr)rgthﬁ @%ef;tmﬁtofstuefmmjf non

d of
subst r at ecbnducatvteamt&ﬂﬂl te dorn anﬁ(l)réF g@?g'?‘g%ﬁﬁt@ “%t\%qgg and

the nmet hod co r|5|
non- condu@ﬁqp@ rﬁ%g {r{?e&%% Sﬁﬁg{/\{vﬁ%reén trlnar first opening

si de and {PRP Fipsit g,d@eqﬁndqélslmetf of margcanduaiiy rial
trace on the first side of the sheet ofmg acmata
conduct i veronides iagcess e %ﬁ%@%@oftpé‘cgpﬂﬁ/iﬂﬁsé syrface of

Ll)gsf:of]g%'%ggn@cdé’%%g (%\zgﬁtrjdat hgeigﬁgt sgl;face facin
away fromthe sheet of non-conductive naterial; )
13. A method of manufacturing a substrate for attachment to a
microelectronic device, the method comprising:
forming a sheet of non-conductive material, the sheet having a first
side and an opposite second side;
forming a conductive trace on the first side of the sheet of non-
conductive material, the conductive trace having a first surface
facing toward the sheet of non-conductive material and a
second surface facing away from the sheet of non-conductive
material,
removing a section of the sheet of non-conductive material to form a
first opening in the first side and a second opening in the
second side, wherein the first opening in the first side of the
sheet of non-conductive material provides access to an
exposed portion of the first surface of the conductive trace; and
boring a hole through the second side of the sheet of non-conductive
material to expose the portion of the first surface of the
conductive trace before removing the section of the sheet of
non-conductive material to form the first and second openings.
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renoving a section of the sheet of non-conductive
material to forma first opening in the first side
and a second opening in the second side, wherein the
first opening in the first side of the sheet of

non- conductive material provides access to an exposed
portion of the first surface of the conductive trace;
and boring a hole through the second side of the sheet
of non-conductive material to expose the portion of
the first surface of the conductive trace before

renmovi ng the section of the sheet of on-cQ [

ot cta.al Adnetiod ohnARVEELARY SRR AR! ANEC el o 2

0 14 net 0 InAding- Substrate for
m&f?%‘&ﬁ@‘é’ﬁ‘? e&gcg,ﬁl‘rtn%é e%tawﬁligg@deyi ce, the nethod

CONPorfirtPa $eti sfgnen-sbreuctive meterigbniigcsheat having a first

material, the sheet hav,iﬂtl%?a fdi r.@t_ side and an

opposi t e side@nd a1 ABPOIE: FFHY 2 Conduct i ve trace on

the {drr&uﬁ{g ﬁq@gnaﬁc Jee frsleeebn ahe Nt sidw difcthieveheet of non-
I )

mat e € conductive trace having a first s rfacEr
faci ng t ogeridldtive matesial, dhe vondudtiveuEacs, BanRgeR fiet SYHgce

a second surface facing r t :

non- conduf@Ccings tOWEf‘grt}‘QI 5 \?A%IYHS)%/I @’é@e@?gn"ﬁte?ﬂeanq 2

sheet of Q@éﬁ'@?&#&éé Y&cing levdyafromothtosheet offiarsconductive
the [

opening in Irst side and a second opening in the
second si omtendlerein the first opening in the first

ccorgneund o SERn Bl Phd U for HEhIREE Butepef o i 2
g g i, e
expose t heegend sisle, Wherem the st Ghening, |rbfth§rﬁfé§t Ligh df%he
conduct i vg, Lracs heholedeiy | RatéiR peovides atcadse to an
sheet of exposed portion of the first surface of the conductive trace; and
boring a hole through the first side of the sheet of non-conductive
material to expose the portion of the first surface of the
conductive trace before removing the section of the sheet of
non-conductive material, and wherein removing the section of

the sheet of non-conductive material includes forming a slot in

the non-conductive material adjacent to the hole.

15. The method of claim 12 wherein forming a conductive trace

includes plating a portion of the non-conductive material.

16. The method of claim 12 wherein forming a sheet of non-
conductive material includes curing a sheet of BT resin, and wherein forming

a conductive trace includes plating a portion of the cured BT resin with

copper.
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non-conductive material, and wherein renoving the
section of the sheet of non-conductive material
includes formng a slot in the non-conductive

material adjacent to the hole. 15. The nethod of claim
12 wherein formng a conductive trace includes
plating a portion of the non-conductive material. 16
The nmethod of cl'aim 12 wherein fornming a sheet of non-
conductive material includes curing a sheet of BT
resin, and wherein formng a conductive trace

|ncludes plating a port ; :
cogpﬁe? tlAf W@tflo% %pméﬂh%gt@;n%ﬁ%%{[e X %ﬁbragt?a'cﬂrﬁ@n& "o a
subst e
W(H'Qe RB(& (gevﬁ% Hglgﬁgaﬂ gtC% nsli’aﬁgs:rhggl eg]tc roni ¢ devi ce,
noN- fHRG &l mmmnemondum\@leemvthﬁ;saeﬁ haying a first
side and an opposite se formng a first

conduct | vaideraiidbad APPASHS ??%?”@?'88 of the sheet of
ﬂgcl ]‘,pé%wg fire cHﬁB thidl tfra&é‘%nf ihesfirst sideustt fheesheetcf non-

rst sur ace tacing toward the sheet
non- conducbmdamtwat gratefialaribe fastséeawtﬁfﬁr ?faﬁ%ﬁ?aa’é"%g’ first

away from t eet of n
r enovi ng gu ggq Qﬁlln%f vy%rgintgﬁ g{é%'t'pf h&éﬁ-c@ﬁﬁ%’t@@l material and
mat er | al LebAY asuffaest fauegi away nfrohe thier sshest def non-

and a secon(? opening in the second side, wh
erein th
first openon@ud:twetm@tqflalyst side of the sheet of °

non- conducti v
bor  FaRoYRoyd SepRE Y Ble PhOY! SfoResiiicive Matoriskps doreh 2

trace; amgstf @pening in tecdinst sidadand iasecprd eorsNingdn the

second si de of t he sheet  of on-conduct |

wher ei n t Becond side, puReren ithe sk opating it {fie TRLEEB! of the
sheet of non-conductive material provides access to an
exposed portion of the first surface of the first conductive trace;

and
forming a second conductive trace on the second side of the sheet of

non-conductive material, wherein the first opening in the first
side of the sheet of non-conductive material provides access to
an exposed portion of the second conductive trace and access

to the exposed portion of the first conductive trace.

18. A method of manufacturing a substrate for attachment to a
microelectronic device, the method comprising:
forming a sheet of non-conductive material, the sheet having a first
side and an opposite second side;
forming a first conductive trace on the first side of the sheet of non-
conductive material, the first conductive trace having a first
surface facing toward the sheet of non-conductive material and
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side of the sheet of non-conductive material provides
access to an exposed portion of the second conductive
trace and access to the exposed portion of the first
conductive trace. 18. A nethod of manufacturing a
substrate for attachnent to a mcroelectronic device,
the nmethod conprising: formng a sheet of

non- conductive material, the sheet having a first

side and an opposite second side; formng a first
conductive trace on the first side of the sheet of

non- conductive material, the first gond [ _
having a ai secondupeEaee f fasing 2w, it dhkl, Shebf 6 non
non- conduct | terial,.and -16- 0 a second surface
faci ng amﬁ?nalf%&gtrﬁé{ezl%éet of non- conductive, |

mat efdrabving eeEttitth of tecsheest off nareordugivegnaterial to form a
non- conducfive material ta for.ma i ' b A
the first fEtdePaIHId dNs oﬁ?toﬂgﬁi%@éi%%tteﬁgngggé{:&g\r%@ in the
si de, wheLgidd Beid] vilfdroPORd Mesti apdriveg i e fsstdidofof the
the sheet 0f non-conductive material prayides accests
to an expheeld gfomonecorsiuctive Mmaterials PreYees oActeRs © an
conductive trace; form . S€ ' eon

t he seconGXE?%@FB?”PIQ@fEﬁ%ano@%%g@%%"gqllfc\}géqgﬁ '

mat e Aling W cRRIAShduRIIdE Gaceeort tracsedund sigeaf the sbeet of
surface Fad ng toward the sheet of non-conductive ina a
mat eri al nanecamdsictivmmaiariak e £8P C%Wg'-ﬁp Ve Raving

sheet of -, conduct ' Rincdrituctive shaterial
openi ng i fﬁqﬁé’rﬁcﬁgga'@sg‘é‘wgﬁﬁﬁéh% eetr%pr%vi des

access t 0 ag §X866RH Rorfatenfaning lawayetromy the (ghes eofonon-
t he second conductive trac i

cont act alcéadbﬂti\ﬁw@@ﬁs@géﬁg$3ﬁ%ﬁ%6%pf?ht‘§tip %é:ﬁ R of
surface ofy L UR-L{ bidvideRNSidss\MB drf @gsosednpbrtion of the second
surface of the second conductive trace;
forming a first wire-bond contact area on the exposed portion of the
first surface of the first conductive trace; and
forming a second wire-bond contact area on the exposed portion of

the second surface of the second conductive trace.

19. A method of manufacturing a substrate for attachment to a

microelectronic device, the method comprising:
forming a first conductive trace on a first side of a non-conductive

material,
forming a second conductive trace on a second side of the non-

conductive material; ‘
forming a hole through the non-conductive material from the first side

to the second conductive trace, wherein at least a portion of

the second conductive trace covers the hole;
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form ng a second wire-bond contact area on the exposed
portion of the second surface of the second
conductive trace. 19. A nmethod of manufacturing a
substrate for attachnent to a mcroelectronic device,
the nethod conprising: formng a first conductive
trace on a first side of a non-conductive material;
form ng a second conductive trace on a second side of
t he non- conductive material; formng a hole through
the non-conductive material fromthe first side to

the second conductive trace, n at :
port fmmlm a slob tl@f@é‘@hdhﬁaﬂﬂh%?”qe}bc?‘k’?z{e%teégﬁébgaﬁ'%t having a
hol e; Wwisretipthecfirstiedge vethe
mat er i aI T'ﬁ? efcg{er%&ﬁ)as\%eﬁéggé;ddfq rs edgeeopp03| teegg
second edgmt extrmds ar;rblae at least agupgtiorn pf theeholgl %fﬂ

ext ends across at eg aﬁﬁ)ortl on of t
f or nfergniag wer MigsRANd ; AHRR 2782 J ace of t

second  CRAUGLHNE tldcBCRitHIn the HAN, hmbﬁemV\tmer eurrﬁad:ehéaces
surface faces towar éf he non-conductive material. 20.
The et hodowardthe mrl—gomﬂmtwlermﬁtﬂfﬁlng a hol e includes
formng a hole through the first conductive trace and
t he non-conductive mmaterial. 21. The nethod of claim

19 whgy ei ﬁ'ﬁeorn%t‘%daoh%léim My ugesreirf dorming a hol&uncludes

hol e,” Wwherein formng a wire-bond attach area inclu S
féoning nay tolé itheaughi the Fisstdcendugtive tiped angh NSREPAR Uctive
the method further conprises: formng a third

fBaktive trace on the second side of the non-
conductive materi al ;

second

21, The method of claim 19 wherein forming a hole includes
forming a first hole, wherein forming a wire-bond attach area includes
forming a first wire-bond attach. area, and wherein the method further
comprises:

forming a third conductive trace on the second side of the non-

conductive material;

forming a second hole through the non-conductive material from the
first side of the non-conductive material to the third conductive
trace, wherein the second edge of the slot crosses through at
least a portion of the second hole; and

forming a second wire-bond attach area on a surface of the third
conductive trace within the second hole, wherein the surface

faces toward the non-conductive material.

22 The method of claim 19 wherein the first edge of the slot
through the non-conductive material extends across a portion of the second

conductive trace.
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form ng a second hol e through the non-conductive
material fromthe first side of the non-conductive
material to the third conductive trace, wherein the
second edge of the slot crosses through at |east a
portion of the second hole; and form ng a second

W re-bond attach area on a surface of the third
conductive trace within the second hol e, wherein the
surface faces toward the non-conductive naterial. 22.
The nethod of claim 19 wherein the first edge of the

lot through th t tend

Zc?ogg o Pos mashogrot Sirimate dute e 1 ace. o :

-18 T h d 3| hghe non-
Qﬁ.@ '},d% gbiﬁ m%fe hﬁleab@?olé fofriing e slotnphrosighd

for ol e before form ng the sl ot
t hrough tb@ndlm’awecmatamallar@ material; and renoving at

| east a portiaqn of the énes lsRit through
t hr otRjROVipg At ﬁ%ﬂStc%rﬂ?ur% gtlﬁéa%’ﬁfrq Lﬁé and%ﬁé]or e 9
formng t %o%ﬂ@ttvé‘?ﬁéﬂtéhalaam beforerfermmgf theewige-bond
t he secon c uctlve trace within the é du%g Qace
attach area on the surface of the secon con ve 1

within the hole .
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