| 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 owi ng disclosure

rel ates generally to interconnecting substrates for
"mcroelectronic dies and, nore particularly, to

nmet hods for coupling mcroelectronic dies to

i nt erconnecting substrates having conductive traces on

two sides. BACKGROUND [ 0002] Conventional die-Ievel

packaged m croel ectronic devices typically include a

m criNEERCONMECTINIGCSUBSTRATES e MIGROELEGTROMIC ID¥ES,

frame [ I LN

ar ound EREOREFORFORVENG wiF B By Ry ESERATES b

i nt egr MEXH@DS (IR PACKRIGHIGtMICROFIECTRONIN DEVICES
bond- pads. The bond-pads are typically coupled to
contacts on the interposer substrate or |lead frane,

and serve as external electrical contacts through

TEGPNIOABFIRIY Vvoltage, signals, etc., are transmtted
to and fromthe integrated circuit. In addition to

o]’ *oaie SRS SREhsiroraAt Bl o dBnithreEy substrates for

midroele&tfonfldie® bihd dnore p@rtﬁbhfalrIF Ctb rnheﬂhmfal‘ d:(ﬂlpllngsﬁiadﬂ@électromc dies to
n one-to-one

alls can to,t
it el aubiuales SRUES i iea e O Sidely - Packaged
m croel ectronic devices with ball-grid arrays are
BAGKGRGIND hi gher grade packages that have | ower
" profiles and hi gher pin counts than conventi onal

[009?12 kagegniktipSal! dj@ﬁjevfef ggﬁég{a(rj [ Ql%%](fec\t}?rﬁc vat\angft‘:? Sydiédlly include a

ing a packaged mcr oni c
midseglectipnicd dieaanaipterprsien debst(aly drdead figme pitanhadlitoythefdie, and a

moE"d@é cQQngaﬁ‘%% GRGHCTRE d%]é?'nre dallg t’&a@é% ta'nriﬂe@ﬁfed 4RLR Goupled to

separate or singul af
a plurﬁiitm?fohmﬂ -péides The band-padscarp dynically solpied @tcemte(cts)on the interposer

suﬁé’trfat% Gordy '?lgan%g%dps%% 88 3&%?359 lefetticdl ﬁ{i&&&tﬂiﬁ'ﬁﬁ& Wﬁﬁ:h supply

poser trate encapsu
VOI'me,hSlan@%u etablage ipokmitied tocndofiend. th@a@kg@w circuit. In addltlon to

congﬂrcg%, ﬁ{e%ésrepggﬁlstﬂaq%ée l%?ﬁ zﬂ%dﬁwdu?iet Spafdgrc?cﬂlgleﬁgtonﬁ'n%n%sqtacts b y :

ten hones,. pager personal
corgysivet traves  supponast iarasdletm:ttrconatena!el Saiderdrills cpn @@Lﬂi‘tashed to the

ballﬁ%ﬁ‘t&sﬂ [Jn%qa%nésﬁérr&%) ?QHL%LQc?ZQé&ﬁzag}'ball rid %{nza?los Packaged

for t hese r ows, contt nui ng
micgsilgatronie demeaawléw tbhtbgpéra‘rmwmeegenerally 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 semiconductor wafer, (b) cutting the
wafer to separate or singulate the dies, (c) attaching individual dies to an interposer
substrate, (d) wire-bonding bond-pads on the dies to contacts on the mterposer substrate
and (e) encapsulatmg the dtes with a suitable mouldmg compound Packaged
microelectronic devices made m the foregomg manner are’ often. used |n celfphones
pagers, personal digital assnstants computers and cther electronic products As the
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of packaged m croel ectronic devices while at the sane
time reducing the height and surface area or
"footprint” of such devices on printed circuit boards.
Reduci ng the size of mcroelectronic devices,

however, becones nore difficult as the performance

i ncreases because higher performance typically
requires nore integrated circuitry and bond-pads.. In
addi ti on, increasing circuit density can |ead to noise

duri e nal - trans on. 041 Ei
defan Pt esharafices oo et o Ay P 1 Mggkeka guiberformance
of rpsackagtegamcrmmonrée&emﬂmfcgnghegQarﬁd tinﬁe ?@dl@:l’r@aﬂieehelght and
e | Or r acka m Gro Cctro
sufhgerbrbd B 5ob Qo gk such B35 8 HEBILIoLE basfde HarlEg the size of
miGodIsétratie ddvifed, owvetaNBeEdrhéore dbﬁb%ltdasoihecﬂﬁrl@rmance increases

arran ment. The i nt er poser. substrate i ncl udes
becase AT RefermagRRIRIC ettt mare ‘E@SFE(T%P arcu'twndebenﬁ pads. In

addifidh, ifrSasind @il Bemsity ickf teadlitd Aot HuridhhigRRESEd Eignal transmission.
second side 122, and a slot 125 ext endi ng

[ooDREpr et Frngkgh IS@QMdt%Q:réés%‘e%?oﬂa?GItle(w deat pefdkﬁ@bd m:croelectromc
ctive tra

i.ndi 3 first conLi1 126i
dews 0 CafieHied in Botarimnce olb hepir b: g mergglectronic
de\ﬁd:éj%(i?rilcmfesté@lenﬂw E@{Héu%létﬁm@ﬁtﬁek %bbét%?e QB0 in a conventional

N osite sides of the K s|lot 125. Ea
boegcﬁ&ac%h'wea&fw@&en&z h&m&ﬁwebéyggeﬁe ézedﬂ€'5‘é‘%5 gosheet of non-

cordiigtivk rrféﬁfr?aﬁ‘-’r@@géign%Tbﬁésirr FRd, b@ﬁ) haﬁmgjﬁrﬂrﬁa.‘ildlé 1 i‘?gan opposmg

can be deposite pa518 formp

sec@ng sfde. 19?121 anchp slof 129 9’@35@'”9’ H@’@F@“Q@Ocpﬂ@fﬂlﬂ%g a‘é‘?ﬁ 126 ('de”t'fed )

individugly atef les't rdéHHL‘ich@é” Qra@é eishi £l b YesOMP LBkl trace 126b) are
series of bond- (only one of the bond-p

formped ongthe figkssiden? @futhe npp-comwfwmaj?r&t' dd3 @ ?RR?ﬁtte $iggs of the

slof 828! echdd eplkiey c&ﬁ&u@{.@ trb@eé hes katdmsridhn@si aYcdiact 127 and a
i ndi vi dual w re-bo 6 that extend fromthe

corRsRANGIRG §a-pad 1188+ @Iq%,hag%figg £or bep;fquﬁltqq@n the ball-pads 128 to

forwp@qotﬁgqﬁg ghid@ragve been attached, the die 130 and
‘the adj acent poriion of the substrate 120 can be

[00685] as eWhé Bied 30ShtIlicHR 0 iRRRhtdDARAN NE2 éle@tncé:%@biee&o a series of
t he speed of the Packaged m croel ectronj c_devic

bondpadsa k3 (g OpH O 1 bendserdsmbst isnellqway in Figurer i sif he integrated

circhiit @218 Jeié?ftrldah? cB@pled 3 EHECHAINGH RS b@hndm&dv%emds 136 that
exter?qr.lfnl'@ congeste W th conductive traces. The congestion

R BontpRds §34 1 RRCORAFHA AT thaWierPOTISE4s have been

attdchBgthe diéMS@EQH@ eneSh@acdnt PHAIDA Of 9% SibsRERD B 8an bé encased in a
addition, the close proximty of signal traces to

Su't@P'ﬁmd&H'&l‘pB%?4%l anes or ground and power traces can

u nal n0|se due to henonenon known as
[00@?]0 ?3 e sPesd 9 the packageg rﬁ:croe ectronic ch(awce 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.gnal transmission problems. ‘In addition, the close
proximity of signal traces to ground and power planes or ground and power fraces can

cause signal noise due to a phenomenon known as ground/power bounce.
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[ 0829-8844- USOOOA SL052080. 219] -2- 8/23/05 [0007]
Figure 2 is a schematic cross-sectional view of a
packaged microel ectronic device 200 havi ng conducti ve
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 non-
conductive material 223, and a second conductive trace
226b on a second side 222 of the non-conductive

' 2
10dBF} oo Flaf 2, isrh Sl oo sekuBhal ot 4 4 ackibed Mcroetectronic
dewite 200 ihadihy Yosdutive tiabés S2E on botnsites bi ¥ substage 2286!Specifically,

7 on the first side
the A R0 e 7o b CORRL i ARt | 3705 s dTalotge (221 of a non-
conidietieemattfiab2Zi; ard 2 sekond b@muﬁmetmieezzaz%nc@@@oh@@w@@zz of the

rogendietia MR 223 | ALty L3 e RS0 rfass dniguol the non-

corﬁﬁl;tl\ﬁilﬁlai@ﬂal BEsR bleditallyostuphd tied Beddnal éﬁrﬁzluctﬁre trace 226b fo a
further Eortcogl % of this configuration is that the

Corﬁ?%t@é)a%‘t spsidecetases the | ength of the induct ance

used

oo, s RO Sl PSS 2707 L5 o 222 o

thetslmﬁsﬂratémnmg rédRB tﬁ@ﬂa@@@tﬁmt aAl metmr@miie PR1,96e Pratddnga 250 still

t ransm SSi RI SCRI PTI ON THE
ad‘f%%’o@]? qengestion on dﬁrgﬁﬂ‘g‘%-&gf@”é C88 LAY f?%é‘%“?ggéﬂﬁ%ﬁmts A
furfePadrREBFhgbICthREIREGIBIMICis tHSMhE leﬁélﬂfnb%mﬁiﬁ’créé‘ses the length of
accordance with the prior art gure is a

thedpeHiRRGeCORR YasD §'Fc§?‘i9ﬁﬂl°°0ﬁjl&ﬂl"%ﬂraﬁ%%?%ls ‘b%@liﬁb%@”er or ground
purBbsds0aheehsing itite @ﬁ§ﬂhca e ML sHR&SIobP cak ealisPatftional Roise during
the prior art. Figures 3A-3F are a series of
S'g%ﬁ’@ﬁﬁmlsé'om evvs il ustratl ng various stages in a
met hod of manufacturing an interconnecting substrate

BRIEF DESERWPTIDNRORITHEORRAWINGSI ¢ die in accordance with
an enbodi ment of the invention. [0012] Figure 4 is a

£ [ . .

ouB8 S obefes 055 SAEHOA ol Rl P B8y gppieconic

deviae @mbmdmnacccmfdarhewnh\tlwpnmrmt [0013] Figure 5is a
schematic top view of an interconnecting substrate

[00dQ)nf i gﬁige@ i isacx osdhenabic wetdss-sadtionel \deModi nemitherf packaged

mlcﬁ‘c;bffe&tr%\‘n on aCIOh]\%Hé& ig][:élcg&ggn% w@-('j heIHREYRLI C

I 0SS- Sec m'croelectronic
[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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device configured in accordance with a further

enbodi nent of the invention.

[ 10829- 8844- USOCOOQ SLO52080. 219] -3- 8123105 DETAI LED
DESCRI PTI ON A. Overvi ew [0015] The fol |l ow ng

di scl osure descri bes several enbodi nents of packaged
m croel ectroni ¢ devices, interconnecting substrates
for packaged m croel ectroni c devices, and nethods for
formng vias in interconnecting substrates. One aspect

fut directed toward a net hod of
DEmgtgpﬁﬂﬁhmubstrate for attachnent to a -

m croel ectronic device. The nethod includes formng a
A, Congy ye trace on a first side of a non- conductive

rrat‘e‘mr'lﬁ#'r, and formng a hole through a second side of

[00t15P NOMhéE Ofbing Y QisclBLIRY | scitest Revaran disidditRerits 26€- packaged
hole is formed so that at |east a portion of the

ml%@?l@@ttqm%e\tfqe&c nterernnestingheiibgbiptes dor Rassaged: @tcr%ql@véroafc devices,

and Fh%trﬂﬂg 16IBRMAG V48 :rFﬁie%drﬁ\bcthL‘i‘:bst‘r“ﬁb@ OBhnE 28pddd 'of ﬂ'%rmventlon is
I nclude form ng an edge of thé non-conductive materia

dirggted towaaggérsethqdq@fdu %ﬁtuﬂf@a%‘éu@tré@rfpf gifachmenhie 31611@509190’“ onic

devic. Onﬁhee mmmeg %H‘hlﬁg f%oﬁ(ﬂ%v@ftratcgeorp%frs_t side fof a non-

conductive material can | ude renoving a section o

condyetiveo matesied vand {remingt @ ok threughop reecandsisie ehtheugen-conductive
ma’ééﬁ%i RO theL &Mﬁ\}evgaé@t %baﬂcle @%ﬁbd ﬁ%otthg?'élt f2Res LRCR{IOH of the

he invention Is directed manuf act uri n
COF&'UCWGCV@@ gevary e h@'é\mtﬁ"eh@fﬁﬁ wge a)f dhe nancanductive mateﬂal The
memoHrc,aAn' ﬁJ)‘cg&f :nEiﬁ&@‘f&FHl §rl| %ﬁgé gf:ﬁ',el NorCHRbLES et ﬂat%ﬂa! tﬁat crosses
Integrated circult I ncl udes att-aching t

thratigh atde@st@mlmrapétheﬁmle hés oge £mbedimend fauning wa adgacd the non-

corfdlicive Jhéf%‘t ﬁéa‘#ﬁn&ﬁd@re'ﬂ%mgoéqgé&ﬁh \S?th'é%o%rdo?lbu&ﬁg rfaterial to form
secon con uctive trace second sid

a shbthreughdbe npr-eonditctive eiateri@he net hod further incl udes
electrically coupling a first termnal on the die to

{0046k fiAeethebasnest of &e inyendiogns tdirectef rtgta giedfwdopl fgaufacturing a

\ I
michSH 'ectl‘gﬂﬁ:d&{ﬂde I?avﬂ@[ i@ﬁga\lvlgjl grbt%ggltltﬁ of ErmHdly elSQtHQéllg%ugled to an

- second term nal . ‘the second condu
integraie@ ciseuit héhe seaiher Eiclides Attachingh the- ¢ie de @csubslrate that has a first

Con?iﬁfétﬁ#e tAce dn'h ﬂgﬁl ?(hﬂ"@t?fductl\fel rfrt gﬁé!%ﬁhlayseﬁehtphérﬂﬂlctwe trace

rst tern1n rst conductive trac
on aetenikside ohittie n@@@ndﬂfptwgtmamrﬁaé B badetireshiurther intludes electrically

coui) d'h it tt%rﬁ'nﬁeh %nfth fe th Wﬁi‘éf édfﬂaf:ﬁ\%ct?aceﬁn%la "ﬁﬂhbde of the non-
ectric V COUp e second term na

conguetygomaierialu end \elf-ctnca ccwhng Aciegond terminehpi dheadie to the second

condlBERRrale i éﬂg%@c&{oﬁgﬂjé BEtHRETANDNBEERE Wtefid), thli‘ Bne embodiment,

second conducti ve
electrically coupling the first terminal to the first conductive trace can include attachlng 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.

[C017] A further aspect of the invention is directed toward a substrate for attachment
{0 a microelectronic device. The substrate includes a sheet of non-conductive material

having a first conductive frace on a first side and a second conductive trace on a second
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[0017] A further aspect of the invention is directed

toward a substrate for attachnent to a

m croel ectroni c 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 [10829-8844-US000015L052080. 219] -4- 8123/05

side opposite to the first side. The first conductive

trace has a first surface facing away fromthe .
; - d er f
s:d? miﬁgﬂet ﬁgﬁ'n% \gﬁst ?‘g@ne 4 u*grt?é fifdt gor?c{u%ﬁ\?é) F‘ché”ég ?Cfﬁ?t sﬁﬁl[a{:;@ facing away
fromdbe moneonduntive wetenshasd iaa@cand Ialurfai:es‘amhgubcava‘rdutmmgon—conductlve

r

mage\l'frﬁ%{ ag!a\n%@&’lhtﬁa s?tg%aafcgd}‘%ﬁ& ‘)ﬁ Otﬁacgg}ng ajc @Erd %Uga \faglrll aluvay from the
nofFhendughied meterial and laciourtim sumaimfaammtowardethecrtomcmatluctwe material.

L e L

corgluctivectrdczuandca secdraosddedfical bentaetcayeal on den ftudh isudade afctbe second

cotgUpESpEE o BFE gt Bb PR 50 AE el g bt area of

exmjsbdmlremlrpiath'\g saithible $dr atfackembietrid a fasidvitérborek @and the second contact
tact, ,area cagi i ncl lfde a s(fcopﬁiéjﬁrtea of.t &xgoseg h tto
afeﬁe?% nslude i 5 §eQNC: FBF £ FBPOTY TETERING SUlfabls deh Atiachment to a
seannd @vitecbghd. [ 0018] Specific details of several:
enmbodi nents of the invention are described below wth
[0OM 8F er eBpeciﬁcodétiaijmofesev@mJ enmbodiomeois dietha invemtion gre described below
i S [ : i .
i SR RO sS4 o BBR L L o BSBRAHE AR qpigpments.
Otharcdeia«lsedbsmfmrrg wadthknows stnutumres rafieh eagsooiates ddthi microelectronic

e e o Rlrce R mB kot ShprfHteD alendt it [l R hE Sotowing
degtepiiari tmta\tg:lu(c: ?rlﬁndl:cgestaﬁgwglfstxzenmmoﬂesglpfing of Mer saritaisafmbodiments.

ar di nar
Pei@hiy OF TR 2Kt Ioiher it M lerstarith Pl aL RRIRYRn may have
othadembodimahtseli¢maddibonal eletrichizudr withoat atvesdl df iee elemeatst shown or
sh r i bed .bel ow with reference to Figures
o ERT o Gbw ol EHeH e S BioisibBs For Nanf act ur Png
I nt erconnect| ng Substrat es for M croel ectronl c D| es
B. [ 0Ershodime pdg) pufiagigring K : Bybstrates  for

|IIMJ§EW@_@@§I ous st ageS| n a method of

manuf acturing an i nterconnecting substrate 320
I00(|9lsubs|f!§wteé HoF pre p sgievpiahematioiiews dAsEAtREIVIioNS stAges in a

methg ok méﬁﬂfdc%n?] %’Hﬁrﬁer%@ﬁr‘?écfah §u$§l’r’ate':$’7‘1}‘(‘ Sibshhre 3%6 ??Qccordance

ar e erralctopvevvs gures
Wittgn srabodieTia o EVERine OreSRECGAEIQurSs GA, 35, 3D and 3F aro

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
traces; identified individually as a first conductive trace 326a, a second conductive trace
326b, and a third conductive trace 326¢) are formed on the first side 321 using suitable
plating, patterning, and etching processes known in the art. A second plurality of

[10828-8844-US0000/5L052080.219] ) -5- ) 8/23/05



Referring first to Figure 3A, the substrate 320

i ncludes 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
enmbodi nent, a first plurality of conductive |ines or
traces 326 (e.g., copper traces; identified
individually as a first conductive trace 326a, a
second conductive trace 326b, and a third conductive

coryBif, 1654528 T MRl bl 2% abuth RBnichyd Haed sgoa. a o

corlduoiive fracet Bft*ﬁeaahd aﬁalﬂbazondiJchmtrad:e B%f))ére formed on the second side

322 {6 SR g e ob U BOR TRl PPt B RHESY iy spsond phuraity of

corfdogtiventranes (fBQBdi-If dee fositioee@R6adrtical dlightrient withncdarodspaeding portions of

h d
eyl a0 o1 R Py 825555 Aiffind 4% Fo e s 978 im i
mahher ddnl fasilitass ainersaodi thentrill, Ha@ért oDﬁl&eDboﬂriged@maaméd to form the

via ERgEbeit i fotal B PR 5YF Bl 4G oy 1) cohe poodiments,

hovtré\,%rftrrestcol@dmun@éIttableSZBdrde@tthde%dcbﬁ@eﬁdéSZQa €an be positioned
ctive traces manner- can
incbaTEn L phnS pouhinbiA s BRBS G anife fshgtt 32, Mo her

: ing,devic sed t vi as descr.i bed '
roogfl i A8 Seiher s erveter AL MG TR RBERRRS yie st pruraty of
cormthbtare teadee di2Gent an bdmsm}\/fer slghbietramrrdhs@'n arel ﬂ'aeaxeeend plurality of

d26d f.on th 6sfcond can b
conelgiise itient | V2B e B forc 3B 24P 5yer, rgnsmission.
Se;ﬁaratﬁtg SEC@'OWPOV[IQQ%}-}S Amrrd&&csigrhmdrabas r thiet m’andat earl favorably

red i e TiSH FaifEt By Ao pinE oD St 8 Hiclclalfa foop effects. Afer
forrhihgNBothssidednofathe rdhccopegaing rivdtoi a1|32t3ycemf be covelie itiea dielectric

tragce 326d can used f n an r_power .
v S e ocer 8RRk oot fe RSl Baasy S46 niBE Yelesto aver
342 & Isd @nadvet ireg esgyion 3440 h@u@m e fadiifidte fileey proaddsyste et sicfellow.

signal noi se caused by ground/pomer bounce and

[00R2tiduct Refeeringoapxtefd &dguse I, t @rplurhiily nofngolebodh vias d8s) didentified

naigdGpBoes f IRTVE s 3 eRandvi 380k SRR 95 36 Bl ulpo imthe

subte’ﬂratecsmmlm:thai ghdyr @dew a3mh. thg lI?t ds:]ﬁl &t of thtel ra:?cnefonldaidﬁle material
n 0 O Tacll.l

2 e FrndEEl S asd Prif U3 Siond FRB LR tiecha iyl matera

323 A Ercguisect&ﬁl,al ‘ae\pldﬂ tras v:tay:omf gdﬂﬂloﬁ&s eliown EmsF@ﬁﬁ 3C, which is taken

alofg A AR Fige S et P 380t e apqrepRes through

the triv@-copdbstiveahateR210333) liuh&topfsl“a?tytheﬁbwﬂd chmduativéderate 1326d on the
side. 3 of _the n rmter 3 tq the

secBihalE 1o Thaces RoGEa Poges oy 3G cspPebrmad by any
suitable-nestnekRioWwein g it in@ludmg, for example, drtlllng, 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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323. A cross-sectional view of this via configuration
is shown in Figure 3C, which is taken along |ine
3C-3Cin Figure 3B. As shown in Figure 3C, the first
via 360a extends through the non-conductive nmateri al
323, but stops at the fourth conductive trace 326d on
the second side 322. The vias 360 illustrated in

Fi gures 3B and 3C can be forned by any suitable

met hod known in the art including, for exanple,

soff b S8 5 By g o 0B g 580 R oo

plubgsts ta slair 3706k Ifgmfedl thedgh whet horpbmmiunmeemamlrla 5 adingeany suitable

melrf g dnd At AR SR, pihetise” UBhbeg¥, e ot 70 extends
fromrat frst adge3gdtioms? Ut agecdral edyeanpion R0OKN. fiebédys portion 371 s

pOﬁltﬁ)élleg ésgrfr{atsk ﬁrgg %tal? c?r] é’rt th ﬁ‘irs% g,lﬁ% eanrcrla_tﬁ'\g rthi?c{ Via 360c.
Sinlilaf3 2Re 88%%@%&&%8 PoifiSjed §b th8fli 3dBEeshiabadtiazsortion of
th the v assé 0 during subsequent processing steps. After
etsﬁ‘éo have been plugged, a slot 370 is forned
ve mater

[oog{ij ? gg !gur on ‘g ducé cWSFﬁgctg)In?Ia\{i%vg %ﬁusﬁéonr%d{?ﬁaﬁgw in Figure
3D,parm:hlndvgs howtthe pg;g :ggtiénaﬂm Bl carriedl7 By ehet memetsning portoA of the via
t t
& i PO A5 st R 8 SRt S A W et D has been
forrﬁ%d}&ﬁﬁﬁlugﬁnétéﬁtg% :8@2 pat be _ceimowlbdm?ahéadhsdf thedaaﬁﬁmbweﬂhing, laser
t.he t [ VI G, seco eage .
abigiih, Hfind 7 tactiabie Srhod hndim i e “Ef o SEwEVES the plup materia
3smfrqsm lelaclo Riadd60 folines secn@sbowfmg %ﬁ:{a;b? a[g@:@&ﬂé réépgctrve e’ﬂi@elos the slot
Il onal view.ta

I d
37 Sof Rt 7 Sad SLhe Oneui A ates 2281 B eongd. s shown in
Flg@r@ZSFF S Nes, rdoﬁ@cbarebhezv@ﬁe(erg NGrepborid atfachl arths) oti the conductlve

traqa 0B ghd Sk res izf(é*hfi%?ﬁ@g@t'\'ﬁ&@ﬁééﬁﬁé P prepared for
wird- b@wcpbtg%:hgmqeinlﬂmsaﬁzlam gacldag:glgest&pv a6 tﬁds@lranml sdhingrts tnhehich the
VI cnl ng, aser a | ONn ri | , Of .
confufiie 180t 528 WBroRPEn Bararne PeeoRiact Siegnady ka® inglude plating
the @bekgﬂm:eas ath nitka (Nr)@lﬁmemmt homi @R@@@m@%ﬁﬂﬁblgmetm}ds known in the
on e a res ve e e o0
RSBt daRie e Sfns Nt BRlatolt A fssriiadpeiligte wire-

bormraat@em&i’tadtﬁe dondestpesrdes 836.shown in  Figure 3F.
Next, contact areas 327a-c (e.g., W re-bond attach

ar e A ) E;:;IZa c, and contact
ar eas—3z2ra- 1 on-coren ace Gd- f can be
[oof’ﬂgparrﬁﬂuﬁe% is ‘ﬁ" %cﬂeﬂ%f‘éj cﬂsgn,%%gt%F ¥|'<9ﬂ1 & %A’;égélﬁéﬁéﬁ%lcroelectromc

devmnél@&tmﬂmurﬁtaoasaam@anc&:IMMeanogpMdlmpmtephthm@vehtwn In the
ilius%{éHa&ﬁbcﬂﬁrﬁQﬁ, %%a%ﬂébéd%ic%?eo%ﬁi%idggice 400 (e.g., a memory module,
processing device, etc.) includes a die 430 attached to a substrate 320 manufactured as
described above with referencé 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¢c has a first surface 461a facing away from the
non-conductive material 323 and a second surface 462a facing toward the non-conductive
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the specified areas with nickel (N) and then gold
(Au) wusing suitable nmethods known in the art. In

ot her enbodi ments, other nethods and/or materials can
be used to facilitate wre- bond attachnment to the
conductive traces 326. C. Enbodi nents of Packaged

M croel ectronic Devices [0024] Figure 4 is a schematic
cross-sectional view of a packaged m croel ectronic
devi ce 400 configured in accordance with an enbodi nent

e 5 IRt o S LR 5 o e

cotheetrac@ BR6ES Slhe Gixdie ebsductied Grage BR6H higtes fistHufads3@61b facing

achdtoa strate nuf act
g T OB G0 RUGIE RH AL F2H B0 PLbaBpi FUtac 462p faging toward the
nosaseiuefive m&wr@nm THecsiR ebiatt atb£82710§ fdried dHISd E8doRd surface

hown in Figure 4 is taken along line 4-4 in
46317 %SW-"COA@“ R’S\/‘xﬁ‘ ¢PR2%%ki gure 4, the third conductive

[00%?1@“ B S Pt i b Al e B B0 oy

devié @ pacesr! omather tipe dfadnpenemtchal Bicludes an rntegrated circuit 432

44-U S, L052080, 2 7- 8
clogBRalyTRUAR 1% CoRTIESCE, BBRASAY {505 SOREBOER: ¢ HaNy one of the

teriinakt 4@411@;@@%4:6 Fagued 4tHealdd éftthe ?@rs?uswewﬁ thé 8@®.) Each of the
th cond ctlve“gjrace as a first

t@r@lh*rﬂlcé‘:aégZP 60509 &aariralhnayrled df e OEHFP EBPRHFLYS Jaces 326 by a
corF@b@ﬁdlﬁé Wikl 436, Smr&aﬁiﬂié 3&%545)2@ 6@%”&rrﬁfﬁ%r 434 can be

-conductive materi al The sixth conta

clegh Gl 35 (¢ 1Bt ROTIMSINR TR T icd TTSfGwEe Bond Ha6a that

extShad ot REl Wsringg té tr@cax@?&htad aR2327k N smﬂﬂarlvera s@é&ﬁpbne of the
enmbodi nen he m croel ectronic die

terrﬁ&ﬁ%r%ﬁ% cRibe giec%pcgl,lyo%g)ge@r to the t}a{qqg}ndp(]‘tfy@ téqce0326c by a second

wir6-85RP 186k tﬁdﬂ@&tehag krﬁﬁﬁﬁne&@rrﬁ:ﬁﬁl% i Bfkd Coh&et ére433?27c The other
el ectrijcall coupled to a series of termnals

condlSlye Iighnila@adhe cpesHecet JRR by b gl sane pgached to

lndﬁhgﬂﬂtehﬂmﬁlsg&mﬁwﬁh Reembes vafe-bdiRISAR S BiffMal MRinAér. tﬂﬂer all of the
|ew) Each of the termnals 434 can be el ectrical

Iy
terrpipals) dd4t Havmebesn tqlecticaiyueqynled ttpacagespepding faces “326, the

micFEHIERDRRNGIE B0 VAShE Hdftich3&- thE QUb A BDE ardunkdl th§tw1%nl§‘onds 436
of the termnals 434 can be electrically coupled

Cawtr?ee%qaﬁ?%'%ﬁd@@teim@dtcpﬁl@ewzﬁ by a first w re bond
6a t extends fromthe termnal. to the six

[00Z8hn; acon8 felusoa © §mkqdipen; ilustraied JA FigHe ot thﬂbthe conductive
tradegr3veaal &n 4 fisaridees Al @mﬁwélmtdohdﬁﬁwﬁlrﬁ@teﬁ@ 323ecdrbé @ised for
?nduct [ve t rﬁe 326¢ by a seco
signal transmission, while the conductlve traces 326d-f on the second side 322 can be
used for power and/or ground connections. Separating the trace planes in the foregomg
manner can reduce noise and/or other problems that arise durlng signal transmlssmn In
addition, placing the power and/or ground circuits on the second side 322 of the non-
conductive material 323 can reduce the inductance loop, thereby reducing the potential for

noise caused by ground/power bounce,
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Wi re-bond 436b that extends fromthe termnal to the
third contact area 327c. The other conductive traces
(e.g., the conductive traces 326a, b, d and e) can be
attached to individual terminals 434 with additiona
Wi re-bonds in a simlar manner. After all of the

term nals 434 have been electrically coupled to
correspondi ng traces 326, the mcroelectronic die 430
and the portion of the substrate 320 around the

S Necig. Si 3 led_Microelectronic
i 11284988 ed in Fi gure 4 1is that the conductlve traces

[ooi?fa CF@{]@? |§ 43 chérlngﬁ" gftgpl \ﬁéwt naﬁﬂoiﬂte(l“@cfh‘ij@&ﬁr{ VQubstrate 520

&arf pealed transm ssi
configuted in taeccm"darmbmmth/mcttinesrcasmwﬁmiﬂfof the itventisec Manysﬁeaim'es of the

sufBicC 800 2o At T8k ' RhoRYRiP dh BB By SARAGH b fresponding
featwtas_ o‘étlw_cnetanmrmectmgdghmstratel’fmo cﬂnacbb@mbweamtrargference to Figures
3 e PO R, M RRR, 820 dlyaeBis st BnaRPg (s’ ke and a
sedohd aooductivertchcet 5268 foahedt oala B2B sidarbXlediua eshbeieof non-conductive
maﬁélﬁgéﬁg § é'zotﬁo€ b(a}cglﬁﬁ %qﬁﬁgs%légéﬁ @é‘ggrtrpgén%ﬁcﬂve trace 526d formed
on |2l 8&5Ad 88del 503 A 0Aé Slh@étZGBﬂor@&cﬂiduc&e Ehh%{aDSZQ Harthis particular
oSGl SRb o o LGt BB SHRPE ol SRR AR Dt e

apEekieaedy alidre WItie\ma)fth:minammtfcﬁrrmommt:muegtrsmwzmice reggkectively.
' anot her,. embo

on ure ccor .
cadl i antyhe HoEm S REuHS 2 BT G A BB e wire:
boral attavhsdreganexablplaisédvhbae, imthetd enbodinentsdinfwhich th@nconductive
ace LB A P e L1 FRIAR A9 G2 e TELUAE ABRE LN gating followed by
goIEI(/gliu)r %atlnﬁﬁnﬁheﬁ:@ﬁbﬁhﬁmb eothéﬂ‘tﬁe’muwtah@fbgnﬁﬂﬂlals candbe used to

I, udes a fjrst c cti race 5 and a secon
raclifiniiteoad eiadinapSRuns o '%fr%ceﬁ%.%?t side 521 of s
et of nop-.cond mat er | 523
100385 6, ElayB B S BoseHShtS sep Eotiteh Ve el R et Biroelectronic
devi26600 oonfigdredoin sxcodiancelwith defufilst ehbddieesthefehe dfvention. In the
on-caon tiv ter . arti
uglRikef BRBA el e PadiBned ipropligkah Bich' €0t Hrdegea dio 620
attdched e tﬁé&atebccmnectmg hdmtrbte aﬂpromﬁlgmecﬁ y Hie gedibnwitl of the
nd fourth.conduc 26¢c, d .

sutsfigczac Shoifp n ke, 8 o kA Sloodink [ B FBARR “ipape aspect of this
embauiineoie theamizedele@snai dicG3T i menopyr davida? 7pn6@.sgo’_r,, iréiges; 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 terminal{s 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 corresponding wire-bond 636. For
example, a first one of the terminals 634 can be electrically coupied to the first conductive
trace 528a 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
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bond attach areas). As expl ai ned above, in those
enbodi nents in which the conductive traces 526

i ncl ude copper, the contact areas 527 can incl ude
nickel (Ni) plating followed by gold (Au) plating. In
ot her enbodi nents, other nethods and/or materials can
be used to facilitate wire-bond attachnent to the
conductive traces 526. [0028] Figure 6 is a schematic
cross-sectional view of a packaged mcroel ectronic”

to BRSEHL RN SRS Ty cH e donasite tappaud-ofredonductive races

52@dm)|0cdsimﬁéltatt%dhb6 égg@mtmt@ﬂtemqma@eﬁataﬁmmmtmudﬂ@vww@béﬂ& in a simitar
I NC a | e a ac e I nterconn I N
maigls (1 et STbogRIa!s, B OF DOt T REAIVG, (AReR B2 8Hclor 5266 on

theSﬁrbstsmrmtce @aooaﬁh@maecmcﬁmbw@l@ toSoﬁeaBﬁBotﬁL dinBe |cb:ﬁm|ct|ve traces
enbodi nen

ect of this
5256, 8n9Pt 5E8H 6B P Lot BuENS T42. ZoSRETY. oy R sponding vias (no
shdWrf)C FFePleach BRGIE ternilhial® BBL has bEde el@f:tn@éxrymgréﬂ tb Badorresponding

tra%géq%l dﬁgt%{é@le@eté;?r élgtcgg I P thg?@%&%hof(%g&%%strate 520 around the
wirb®BHdP8E tan HEBhAAsEH @Euﬁab% & REbMRbEnd&h.i s shown in

Figure 6 Dbecause of the perspective of the view)

[ooEep h ofFrdrnehd esreydiad,Sit QaK bé aipphRitde eiat ispatifiy enfb@dﬂﬁeﬁﬂb of the
mvg\ﬁltpgn Eaﬁ% t%?gzg ondgeé}l W\/e }1; 0? Zosqr?qzsgﬁb%f 3Iugif(r)£t{q%2 pb%rt] thatq various

motiBieaidha! rhaP B4 reaid Wehdt @@o.ramcgafrbm th@ lsplneana @cdie of theSihvention.
conductive trace 526alt%1ye first wire-bond 636a that

AC@E‘E"EH'MsthPHfB’ﬁPP‘P{b'St“QF b ’iCSPtt%é’W? EPPRISIRE £&MSy ea
527a. Simlarly, a second one of the term nals 634 can
be electrically coupled to the second conductive
trace 526b by a second w re-bond 636b that extends
fromthe term nal [210829-8844-US0000/ SL052080. 2191 - 9-
8123/ 05 to the second contact area 527b. The ot her
conductive traces (e.g., the conductive traces’
526c¢,d) can be attached to individual termnals 634
with additional wire-bonds in a simlar manner. In
ot her 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 526¢ and/or 526d on the second
surface 522, respectively, by correspondi ng vias (not
shown). After each of the term nals 634 has been
electrically coupled to a corresponding trace 526,
the mcroelectronic die 630 and the portion of the
substrate 520 around the wire-bonds 636 can be
encased in a suitable nold conpound 640. [00291 From
the foregoing, it wll be appreciated that specific
enbodi nents of the
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i nventi on have been described herein for purposes of
illustration, but.., that various nodifications my
be made w thout deviating fromthe spirit and scope of
the invention. Accordingly, the invention i-s not
limted except as by the appended clains. . .r
[ 10829- 8844- USOCOOQ SL(62080. 219] -10- 8123105 CLAI MS
W claim [cl] 1. A nethod of nmanufacturing a
substrate for attachnent to a mcroelectronic device,
the nethod conprising: forpgim@gs conductive trace on a
first side of a non-conductive material, the
non- conductive material including a second side
qg osite the first side; formng a hole through the
Meonductive material fromthe second side of the
non-conductive material to the conductive trace,
[e1wher ei m, at A eagthod dPoimdnafac@iringhe chbgiatei Yér tatReRment fo a
covers th orm ng an edge of the

miGrRHe R V?C\?et?'ﬁé?%w‘g?om in the edge crosses

t hr ougforiaingl @@ahd@t:@@rtrtab@r@noé fitsi&ideobea r{oﬁidonauqtﬁs&naterim, the
met hod of cl aim ere néq&lhe conducti V&st race

T ot cond T PBtug N E T HURIBEA SECPHS SKBORBRST the fist side;

furthefor® hcﬁ@mréu'ghffh@ doR-coRfLRhfk andidcidnd @hé $c26Rd 8lde of the
the second side of the non-conductive nmateri

wher ei n f orIAHGNAUFNE MplRERl B e B?Wﬂ”ﬁﬁ"eatraﬁ%l @hefe'“ at least a

through t h%oﬁﬁiﬁ%%é@mﬂu&i\ﬂe\t%cb cagss achdidiand
non- conducti ve materi al . *cs 3. The method of claim1

wher ej fﬁ)i‘mwg,ﬁrhg %0@6@% ngi-cemuctive, material,cwherein the edge crosses

material i nRlouge st IegsTRMVIdMbreofiRs hblen of the
non- conductive material to forma slot through the

non-conductive material. [cat 4. The nethod of claim1l
czjWhereip f Oﬁfﬁeﬂﬁetﬁoé‘@# &anhﬁﬁvaS:%ﬁm fhecBhdisttide trbésis a ﬁ@{ Eonductive

wherein formng an edge includes formng a first e
tracgn anW€e@ilmthﬁmeth@i wager qamRTises farminsra seoend pom@mﬁv%ga%e on the
secORG R SOMEUH é(:ﬁadhét%em%nélh%‘vhfefeﬁr??orﬁfn%ea Hoid BRiudes forming a

non-conductive material;
hole through the second conductive trace and the non-conductive material.

[¢3] 3. The method of claim 1 wherein forming an edge of the non-conductive
material includes removing a section of the non-conductive material to form a slot through

the non-conductive material.

[c4] 4, The method of claim 1 wherein forming a hole includes forming é first

hole, wherein forming an edge includes forming a first edge, and wherein the method
further comprises: /

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

material; o

forming a second hole through the non-conductive materiat'from the second

side of the non-conductive material to the second conductive trace; and
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form ng a second hol e through the non-conductive
material fromthe second side of the non-conductive
material to the second conductive trace; and
[ 10829- 8844-US0000/ S L052080. 2191 -11- 8/23105 form ng
a second edge of the non-conductive material, wherein
the second edge crosses through at |east a portion of
the second hole. [c51 5. The nmethod of claim1 wherein
formng a hole includes formng a first hole, and
wherein the nmethod, fyrther co [ formn a second
conduc qrménq A 8o, efge of thespo p@@el.@flvq H*@tena wherein the second
non- conduct édte cro@eg thraligh aNeast Arpsrite ol tESRBAd Rolke
through t he non-conductive material fromthe second
side of the non-conductive material to the second
[esIcONduChi Ve THARRthod W&t ﬁvﬁé@mﬂ)rrﬂfﬁgeéjﬁgle%c[ﬁé& forming a first
non- conductive material includes form ng a first eJn
holgyandwireinghe mehad farhesfcompasefon- conduct i ve  materi aI
to for t Hed
LD o i) 8tsctBfa aioddate 1Al CON e sk SRRLENEBhon. conducive
at | east a 'pateriglpAn®df the first hole and a second

edge t t 3
secon dﬂﬁhl@fﬂ Y §§§t:§Lnd 6&5[94% n@{ ﬁﬂeeﬁ'cﬁi c@r]dg?fw\{e' M mﬁ%l {84 the second
form ng an %@f dire aB-cadLCH YR dertetia) do thﬁt&;ﬂcplaﬂl conductxve trace,

| udes f t t
L
1, further fouwpegiaifig e@gefrngremqﬂnGgalmtm diothe, non-conductive
wherei n forgLag.ag f%prﬂe%%fot ﬁ%u@ﬁ@h&ﬂ?ﬁ%ﬁﬁd%ﬁvﬁfiéﬂﬂ' the siot

i ncludes cutting throu a port
8. The met H@ingfthe [figt mdge thaicrosses duoygh af laast o peiomgf the first

a plug int 0,
non- conductﬂlbseeg&érgt%?gﬁq gd%@g{%g%\%‘%&ngﬁ%h o IE&Q i ?ortlon of the
f ormi ng t hesegankhde. t he non- conducti ve mat erl aI [co1
9. The nmethod of claim1l, further conprising formng a
plug in the hole, wherein form ng an edge of. the

[c6lnon- cofiductliheemethod of alain Novhedeis foraminy n@dge o€ thte mrn-adnductive

mafeﬂgl includes forming an edge that extends across a portion of the conductive trace.

[c7] 7. The method of claim 1, further comprising forming a piug in the hole,
wherein forming an edge of the non-conductive material includes cutting through a portion

of the plug.
[c8] 8. The method of claim 1, further comprising:
forming a plug in the hole before forming an edge of the non-conductive
material; and
removing the plug after forming the edge of the non-conductive material.
[c9) 9. The method of claim 1, further comprising forming a plug in the hole,

wherein forming an edge of the non-conductive material includes removing a section of the
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[ 10829- 8844- USO000/ 8L052080. 219) -12- 8/23/05
non-conductive nmaterial to forma slot having a first
edge that extends through at least a portion of the
plug. [ 10. The nethod of claim1 wherein form ng
a hole fromthe-second side of the non-conductive
mat eri al includes boring a hole that extends through
the non- conductive material and stops at the second
conductive trace. [cl1l1l 11. The nethod of claim!]

w55l S SRS R0 e A O o et
pogioch®f thetud.or attachnent to a mcroel ectronic device, '

the nethod conprising: form ng a sheet of
non-conductive material, the sheet having a first side

c1@nd  anEoppPPEd ﬁ@tfﬁ)ﬁ“fﬁ'&%trﬁ"ld\ﬁherémrfﬂ?rﬁﬂg A KoM HRLthY 8econd side of
trace on the first side non- conducti ve

of the sheet of
therré'PBTGPaﬁu‘:tWﬁem@@ﬁa'umL@@St'P%[E‘S HaW‘ﬁgtth faxtends stlirgugbe the non-

cordietiMdmiaiial shd 46ps feSsehd EQﬁULﬁ:ﬂW#&éé ve material
and a second surface facing away fromthe sheet of

non- conductive material; and renoving a section of the

c11§heet 9f noﬁ'lé:f‘?\'éﬂ\‘rbﬁtdf\b?a bfdhn fo‘?mfngrérh@!e ihdides bchrmg a blind

opening in the first side and a secon opening In
holgedibriagefde, 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
[cihe cdRAduchi wethadacy. MauBrtuBy Bhesubstraled faf agtaghmment fo a

mi&geieétgfnﬁ%lt%? rrhé’th 8(?‘9%!#I .a hol e th_rough the_

secon he s . on-copduct ive material to
expos e fartmingoa sheesrof monichadddtive material,fthe sheét having a first side and

conductiveognr[%g)%apg%égoﬁdgﬁgow ng the section of the

sheet of n mat eri al toformtheflrst
and sefusmingopexndggdive [tatd]onthe frblesidetdidbe sheetl off mork@onductive

further compbihbNthe a8 HRhdMoOH bt diftacd | 'feg:xﬂgotg\évard the

side of th eet of non-conductive“nateria
t he porti orshet pheorfi-conductve freteriabfand a second surface facing away

[10829- 8844 iPR00% S F30R%Bn et e mbiterial 1hd 105

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.

[c13} 13.  The method of claim 12, further comprisi'n'g' 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.

[c14] 14.  The method of claim 12, further comprising boring a hole through the
first side of the sheet of non-conductive material to expose the portion of the first surface of
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t he conductive trace before renoving the section of

the sheet of non-conductive material, and wherein

renovi ng the section of the sheet of non-conductive

material includes forming a slot in the

non- conductive material adjacent to the hole. [c15]

15. The nmethod of claim 12 wherein formng a

conductive trace includes plating a portion of the

non-conductive material. [cl16] 16. The nmethod of claim
thelqu@ﬁhﬁr t%??%gggrﬁg%rﬁg\agge @}e %ﬁtn?rggf tﬁe 8 ﬁ%tt %pé:pﬁductuvelmatenal
and @haieirgremovingdhie séotien tof teesheenef noaiaonid Aive Rgateiad icludes forming

2 SRy 1B8 G B uityd Sl aide R B BB Raks ( ve trace i s a

first conductive trace, and wherein the nethod
further _conprises form n% a second conductive trac

[1%n t hel%ecorf® TEHOIS 4@ Shadersn fping:arendygtye trace includes

plafiffy Qﬁbﬂibn oMhRrRhohBEetlb hidteriPeni ng  in the first side
of the sheet of non-conductive nmaterial provides

access to an exposed portion of the second conductive

16y F ace gad ai%eﬁr%tﬁoﬁ (th&al?r?(ﬁﬁs\ﬁﬁjer@iﬁri% ?oj shi& éf' r'io?mt-conductwe

conducti ve trace. ) laim 1
mat@lﬁ'@\r é‘ichldﬁﬁéiuﬂwwéh%&@fﬁ"éé%sm sa@ M“ﬁ‘@!n fomm@tQO&iéUCflve trace

tnclhﬁéscn@atlr?d"g Wiieh Hﬁetr?g?ed@f Rash Wit Edppler.CONPI i ses:

ng a econ uctive trace the second side
of the sheet of non- conductive material, the second

[mfo”ducﬁve THeA RtV 5“ i '153%‘zh8}é‘ir{ Qﬁ& ona&éﬂeg g&&’@ru? a first

sheet of non-con uc ive ma a sec
corgluetivedeackasnhyhaminythe mthodwﬁxr@heemmmseﬁ dorndnma lseccnndeconductwe

trac!%rﬁr]\ia%le 09(41{93(? bfne sH8et d nﬁh ?Rcﬁﬂ:iti{?@ iafbrial] glhfeiréir? ihesfiirgtfeopening
of e sﬁee prOV|8es acc 0 an exposéd portion 0O
in thiadirsieridan df ter $heet 06ﬁomﬂen®@u‘m1mawhu prsvidge accessefo an exposed

porliGH Bt Bk g?é r{q:&%n‘%&? =PRAL Qﬂﬁ%éféstsﬁ{ge@ é}ipbcongénaﬁe& the first

portion I'rs surface o ucel
corﬂuetn/etraa:nd formng a second wire-bond contact area on

t he exposed portion of the second surface of the

second conductive trace.
[c18f 108291&8844‘41986@@@@8!:30&%&0121@/ﬂ1emih4{hé3/c2:ﬁd@cﬁiv{actt9c}e is a first

oA PR e R ARk P BlpRER ectroni ¢ devi ce

formmg a second conductive trace on the second side of the sheet of non-
conductive material, the second conductive trace having a first surface
facing toward the sheet of non-conductive niaterial and a second
surface facing away from the sheet of non-conductive material, wherein
the first opening in the first side of the sheet provides access to an
exposed portion of the second surface of the second conductive trace;

forming a first wire-bond contact area on the e)iposed 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.
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an integrated circuit and a plurality of termnals
electrically coupled to the integrated circuit, the
nmet hod conprising: providing a substrate having a
first conductive trace on a first side of a non-
conductive material and a second conductive trace on a
second side of the non-conductive nmaterial; attaching
the die to the substrate; electrically coupling a-
first termnal on the die to the first conductive

trace t f t _side of .the non-conduct
i ori 0P shdnehed bf MeaieguEte 8 TR claE e vios having a die with
an Gmegrbfedcbueuit and B @Le8RPOTteings eldciRally sAPRAAD thdidtegrated circuit,
?1.98 si de .of the non-conductive material. [c20[ 20.
theT'Hgt CABHHPYC] ai m 19 wherein el ectrically coupling
the fi pedvidiey msml@lstrét@ hatuhg affréﬁéor@QBﬁiﬁéCﬁ'adéeoﬁ éamﬁ side of a non-
i ncl udes attachin i.,rst wre- g |:c’l({L@qmthe irst
termnal toSQnguct .m% gl Gi7d Fe7909RT CPRRUSEVE, frace, B Segond side of

el ectri cal Imech@umohd\g;t.wmag@@pnd termnal to the
second g_fduct ive trace incl udes attachi ng a second

wi r e- béHachingihedigtodhe 8¥R$tet& ni nal to the second

COndUC"ele%ﬁwbHﬁécﬁ.nplrﬁ@a]firstaérmﬂé'l%rﬂﬁbftﬁéitcpfhecﬁrgﬂ &Bndfctive trace on
wherein electrically coupling a first termnal on the

die to the efigt S@Sﬁ’(ﬁﬂ@tﬂ‘\’/@@ﬂ%@’emﬂfﬁ?@@é‘

el ect r igRatrcuic esihg @ $tnd itédindi &nmineadie 1te the fobsitd conductive
contact area on the first conductive trace, wherein

the first ctﬁﬁ‘ﬂeélﬂthﬁls@%P”idSS‘qed?fé‘ﬁ%ﬂloerPrthét'Vefm?f@f'a's| de
of the non- conductlve materi al, and wherein

el ectricall c a second termnal on the die to
[c2§ he seéBnd ﬁ@ claim ¢2 wharginuelestriealy copplingl the first terminal to
thecﬁ? dridbcthaar Cﬁ%@‘iﬁfﬂ@destﬁfaﬁhrﬂg a firt Vﬁl!‘é SGﬁmﬁ%ﬁQHé firdk é&ﬁﬁﬁal to the
e second conducti ve trace, erein the seco

fifSt:@fPﬁC&lé'tW&aif%% iAgd Mbergire dlegiicallyecosplingnibie seeencofermingl to the second
coﬁi&ﬁt‘ NROREUE B ft&anﬂ:) a s%&%n?d] wﬁg—boﬂ_@ﬁoﬁieﬁwa%fc{?ﬁd td i to the

wherein the I'rst ‘conductive trace has a
secoel cgpeudtide fragg-away from t he non- conductive materi al
and a second surface facing toward the non- conductive
mat eri al, and the second conductive trace has a third
[c21) 108292884 4Fhg30ehod 8f clak? 38 ovhzten eleticalyn asping sfirstdemminal on

thefcﬁ(Q 'tcpﬁle%yco%&mlé tﬂ%c@ Henes g}é%{rfcglﬁ/ wilrpﬁﬁd 91'9 fﬁ&qeﬁmnal to a first

contact area on the first conductive trace, wherein the first contact area is located on the
first side of the non-conductive material, and wherein electrically coupling a second
terminal on the die to the second conductive trace includes electrically coupling the second
terminal to a second contact area on the second conductive trace, wherein the second
contact area is located on the second side of the non-conductive material.

[c22] 22.  The method of claim 19:
wherein the first conductive trace has a first surface facing away from the non-
conductive material and a second surface facing toward the non-
conductive material, and the second conductive trace has a third
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surface facing toward the non-conductive materi al;
wherein electrically coupling a first termnal on the
die to the first conductive trace includes
el ectrically coupling the first termnal to a portion
of the first surface of the first conductive trace;
and wherein electrically coupling a second term nal on
the die to the second conductive trace includes
el ectrically coupling the second termnal to a
ortion of th faourth surf f t he second conductiyve
|tO race. [c2 of #HRd na&qé(o&o'af €| Bhf “CW?eP@F ‘afﬁ'Qd a fourth
]ti r st ﬁondmﬁa\zefetdr@ctewhaisthanbnm:ﬁdm:tdlvé m@%n‘aagl ng avvay
rom-t non terial and a second su
f hct ng BT BieERBaRGsRubind A, v Gam Rl 1 e g fraf SSnauctive
secon ?I con Ch:m:fel mleludiésaeiecthe@Iy&ohblnrfgﬂh;ﬁlﬂﬁtf tamapélatﬁl anhgomon of the
awnay ron1t -CO tiv erja a fourt
surface fac ”(% ﬂﬂ?%@tﬁ%'?&@ﬁ {55 9% mat eri al ; )
wher ei Whéieﬁﬂeldcﬁ&:hllw comlipli 8 Geoid ﬁéﬁnlrﬁaﬂfdﬁ fed den td & second

die to the first cnductlv tracelncl attac .
o T ot oo caskitive e Sigdbs oLy BRelng dad sdbnd toininal to a

term nal ansbriorsefeRfbuti @uffbcd dfehd sé@hdwﬁ@dawﬂa&ea
the first surface of the first conductive trace; and

wherein electrically coupling a second term nal on the

23l € t 028 he FROAGHD 6PBSIHEIA:ve trace includes attachl ng
a first end of a second wre-bond to the sec

t er mi n¥hergkuthg fisd congpcivritrase barea §ut éﬁ‘ffﬁcﬁnf?‘én%é‘ﬁﬁy frgm the non-

the fourt honyidts emaferiah@ng 65 RBosPidHELd Vacitd 36Rard the non-
[c24] 24. The nethod of claim 19 wherein attaching the

die to the congddttivat Bateriak| ande hep serando aPRdyiclivie tsgobrs a third

conducti ve dyiaes f&ﬁr‘id"%% g dh€ dcdnBBctive material and a fourth
non-conductive material, wherein the second

conduct i ve SurfageTasing tawar teg nerrpensiuistiversatealavay f r om

the n@ﬁer@ﬁf‘éﬁb’@tﬁb%? dRbRd &lfird e nin %otﬂg cﬁ’é‘ﬁf %qrst conductive
f aci ng toward t he non-conductive nateri al

wherei n el dieceiipaidgs aBadingg Brst peref @ dirsti Yﬂﬁ‘P berd tpthe first

di e to the (s@aRdhnaC N SsttntVhd 4IRS Grst MeUdRg 18th& Rkt RGrface of
a wire-bond fromthe second termnal to a.contact area

on the sedbmbrstendyevedfacen@dsecond conductive trace.
wherein electrically coupling a second terminal on the die to the second

conductive trace includes attaching a first end of a second wire-bond to
the second terminal and a second end of the second wire-bond to the

fourth surface of the second conductive trace.

[c24] 24. The method of claim 19 wherein attaching the die to the substrate
includes postitioning the second conductive trace between the die and the non-conductive
material, wherein the second conductive trace has a first surface facing away from the
non-conductive material and a second surface facing toward the non-conductive rﬁaterial,
- and wherein electrically coupling a second terminal on ti{e die to the s_'eeond conductive
trace includes attaching a wire-bond from the second terminal to a cdnta'ct area on the
second surface of the second conductive trace.
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[ 10829- 8844- USOOOQ SL(62080. 219] -16- 8/23/05 [c25]

25. The nethod of claim 19: wherein the first
conductive trace has a first surface facing away from
the non- conductive material and a second surface
facing toward the non- conductive material; wherein

t he second conductive trace has a third surface facing
toward the non- conductive material and a fourth
surface facing amay fromthe non- conductive material;

vvherel trlc I ng a first termnal on the

TS to eﬁ]er@? %ﬁﬁ%@ﬁ% trace includes attaching

-~ a fi rsWhmellrethbdi'si cbhdlmtttfél&aée ha&d a fiet surfirke fa@ngaivhy §bm the non-
contact area n f he f L arface 0 tge first
conduct i ve T E%t“’ea'ﬁ'a% PRI (A S1PERTY SHHPFS, TR tPwgdathe non-
second t er monalictivd mdiaggltl e to the second conductive

t | ud tt
SecondDei R ot oatfia TEsh Pan tE B (geLtvA the non-

surface of doh@uctive anaerigiontlatfoMeh lsUBSE fActdbhwaP frofh the non-
met hod of manaléﬁcturl ng a substrate for attachment to

a nicroel SOPPYIVE MRS ?3(1: t he nmet hod conpri si ng:

f or m nghérefr él%t:tn@éll?didﬁf)lmgea tifA @6l Dnfthe Sie & e Mkt ébnductlve
non- conducti ve terla a second conducti

trace on a @QEJ?YE" Faphing ﬁé‘“ﬁd‘ﬂrecqﬂ’?ﬂlﬁﬂm the first termina to a first

material; fohtichgrea oRahefikhsuptagh of the fiRR RoSAREVE frhde® and
material fromthe first side to the second conductive

t r ace, WiprEINe BlecHicalve SYPIIRY b SerYN Birmingé cBethsndie to the second

conduct i ve dohaGdtive OyffeS lﬁdl@iegobt%chfn@r B B&tond SWRE-bond from the
t hrough the non-conductive material, the slot havi

first edge SeEPpbEMBahiaasrond agEact es enrtheraird |St'8@°e of the

edge of theespf clisiNdSracacr oss at |east a portion of
the hole; and formng a wire-bond attach area on a

surface of the second conductive trace wthin the

c26]10l €, yher & nybhedS'Hk f AkfukRtRag t aWValBsitdie for attachment o a
non- conduct i ve
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;

forming a slot through the non-conductive material, the slot having a first edge
opposite a second edge, wherein the first edge of the slot éxten_ds
across at least a portion of the hole; and

forming a wire-bond attach area on a surface of the second conductive trace
within the hole, wherein the surface faces toward thé non-conductive

material.
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material. [10829-8844-US00001SL052080. 219] -17-
8123105 [c27] 27. The nethod of claim 26 wherein
formng a hole includes formng a hole through the
first conductive trace and the non-conductive
material. [c281 28. The nethod of claim 26 wherein
formng a hole includes formng a first hole, wherein
formng a wire-bond attach area includes formng a
first wire-bond attach area, and wherein the nethod

furthe ri se thi.rd conductive . trace an
e be@Bng reienpd B b Juikiih forbRY bl de g a hote
thrbegmihedirst csﬁdlm:ﬂ@b fradecaridthe ngh-comductivematenglict | ve

material fromthe first side of the non-conductive

material to the.third conductive trace, wherein the

{czq econd 23d99T 1o methRddf @lairf L‘Z@Sﬁhﬁelh hér@rﬂ@a FHold lﬂaﬁéle@formmg a first
i on t he second @ hol e; a

rb nd
o PhOGN P Tae N I A 504 HgP ARG et wire-bond attach

are208adIGheNh thbht’r’éil@odMuhhér%cin’ﬂﬁsé@COﬂd hol e, wherein the
surface faces toward the non- conductive materi al

[c29] Swmingha thigd 1weRdusive ltgrs, Pethgnescend sideeof thes pon-conductive
edge of themgleghl; t hrough the non-conductive materi al
extends across a portion of the second conductive

trace. qrEW a secongolgdirergh e nonopdyagive f“Lﬁ*‘?rl?éf"Om the first side

conpri si ng: offtRe Hbﬁl%rﬂiueh\kégmhfénbh@ thotherd %ﬁdlfcﬁvé %ee Réherein the
the sl ot through the non-conductive nmaterial

renovi ng atqu@ﬁ%?d%ﬁ pidhe F@hc'@ﬁsﬁﬁi@mﬁ%@t iepste P@@%pﬂ@e second
the sl ot thigaighdt he non- conductive material and

before form ng the wire-bond attach area on
sur f ac©raing & seexdovise-eenthaltachvaren 08 swifage; ‘Pf "f'ﬁ highpenductive

[c31] 31. Ardmtdiftsh b SEBSHH BAlE UWiASin @hé’blﬁf&%@'fﬁ‘@sﬁ&%ﬁ the non-
devi ce, the nethod conprisi ng formng a first. -

conduct i ve ¥andedivgimateddly st si de of a non-conductive

material; formng a second conductive trace on a
second_si de_of the non-conductive _
[c29] 29. The method of claim 26 wherein the first edge of the slot through the

non-conductive material extends across a portion of the second conductive trace.

[c30] 30. The method of claim 26, further comprising:
forming a plug in the hole before forming the slot through the non-conductive
material; and
removing at Ieast a portion of the plug after forming the slot through the non-
conductlve material and before forming the wire-bond attach area on
the surface of the second conductive trace within thie holé

[€31] 31. A method of manufacturing 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;
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mat eri al ; [10829-8844- US0O000/ SLO52080. 219] - 18-
8123105 attaching a mcroelectronic die to the second
side. of the non-conductive material, the

m croel ectronic die having an integrated circuit
electrically coupled to at least first and second
termnals; electrically coupling a first wre-bond
fromthe first termnal on the die to a first surface
of the first conductive trace,.-wherein the first

surfac cQ iV erial; .

and el %C%rl c@lq %éﬁ%ﬁt?%é (gqp]% s\%lg '(Sj%dg»?&‘r@rnneﬂ'gond“d"’e

second t er nimatdriabthe hncrdelecttormc die ﬂemn@dlnsmr—zémteﬂ cifculttectrically
econd surface

second conductive tr

faces towar %0"[%95%8 8‘8%"58&'\"\?80%‘{1‘8M"8F'3 [c32] 32.

The metetentticafly odn.q:ilmg ailrMMEmmamdffmrmheq ret térnfuﬁél on the die to a first
conductive tr des formn

o o o SRS ol B8 41 Bor bl ed. stoin B8 B Suface faces
wherei n f oawaynigora ttsaamcbndoatﬂmoﬁatuﬁaltair&te i ncl udes

formn

ond onductive |ine r ,trans tin .
pover | Bl RaRE PR 8 550 wirerBTck e e AEcanG g on the die fo
wher ei n f oraisagoril $urfase of G ssdond &ohdidstife tiabé, WRSIn the second
formng a fir t ct| trace for transmttlng
i nf or mati on°4 E%Ceau %’\ﬁ@r%%conﬂa? t¥efeetedecond
conductive trace includes forni ng a second conductive

trace for transmtting power to the die, and wherein
Hhe. method T (HIROL @*Ebéhwhﬁﬁewg forming g first conductive trace

includasl erriingea fifsk eenduetivd ineSRE GafkrEitng iftbrrtdi®h to the die, and wherein
npn- conductive for electrically groundi n

oG & BOCs pn N R AR S TORISY 1 SR EREHCIve fine for

trafswRing Podr foahddrg a sl ot through the non-conductive
material, the slot having a first edge and an opposi ng

second edge, wherein the first and second term nal s

3N thezgli e B nRARdd o N@smb et V\ﬁﬁ&ehh?orﬂrrgsga ﬁr‘%g conductlve trace
second edges of the slot. [cis[ 35.

inclufies frang a Jirstheanduetiveriraserfgr é’ﬁe%rglttwg !trwénaw tﬁ’ntﬂletché, wherein

forrmn Sh_S0t8nd CEpRdoitte! Bal0udis! f3nilyda COUEBAN hnductive t
30" 8504- DaB0aD TS o aae o] Plga SR [Kbmductive trace for
transmlttmg power to the die, and wherein the method further comprises forming a third
conductive trace on the second side of the non-conductive material for electrically

grounding the die.

[c34] 34.  The method of claim 31, further comprising\farrhihg é slot through the
non-conductive material, the slot having a first edge and an opposing second edge,
wherein the first and second terminals on the die are positioned between the first and
second edges of the slot.

[c35] 35. The method of claim 31, further comprising encasing the die and the
first and second wire-bonds with mold compound.
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[css] 36. A substrate for attachnment to a

m croel ectroni c device, the substrate conprising: a
sheet of non-conductive material having a first side
and an opposite second side; a first conductive trace
on the first side of the sheet of non-conductive
material, the first conductive trace having a first
surface facing away fromthe non-conductive nateria
and a second surface facing toward the non- conductive

terial., a,first electrical ntact area on the fi
ey § acaCor - PrvoRE oL BHatEIe &° & iseoeleconicodgice, the substrate
compndugtive trace on the second side of the sheet of
non- condyct t he second ond ctive trace
novi o Botent pEnariridueie meia TEHRG & fansiand Sn opposte second
non- conduct side material and a fourth surface faC|ng
and a seco

toward the no er

P oo+ st BERecEe Tt o e T et o Stest plasgandugive materal,
second condietfirstecoridiaie: trdde3iHdviry a fiFbes s tradhe anay from the
claim 36 wherein the first contact area incl udes

first area"YroRWHEREIMAleral and aiSeRgNS sifags) fgcmg,towar d the non-
attachment gdndactivie'ridteMdll €- bond, and wherein the
second contact area incl udes a second area of exposed

met al  BITERtSREIiC| eotact aresyon the fiEst Avrace qf@eaﬂrgfer@@ﬁactwe trace;
Wi r e- banicohd d&ldudfive tFAR St dedbRd 9kle O %é@%t%ﬁéﬁb@nduc‘cwa

t he sheet of non-conductive material includes
t hr ough- s| ofaigHdh e Sepend cordugtiven Hacahayiigosi th@d surface facing

second edgeawMhabRi thel AGn-thicRictive® hRftérdl GHld & GBLAS tsurface facing
area on the first surface of the first conductive

trace i s poSwgidiRedon-sanductive meteriehandi rst edge of the
sl ot, é%@cdﬂheéléd:tﬂcél BSntﬁ@tCa?@éjoﬁkr%Cfbﬁﬂtﬁéﬁrfa%@Wf el serbA@conductive

on the fourth surface of the second conductive trace
i s position&feadj acent to the second edge of the
slot. [c39] 39. The substrate of claim 36 wherein the

sheet of non-conductive material includes at |east a
[e37%or t i oR/-of ENevsURstateci diaing Aohwirrgin the Ersh eanteeiraraa inolusles a first

arcARff %&b@éedfrﬁ&m ﬁlg‘lﬁ]g JLLt!'aEIE férl cF?lfneﬁtr\S asmﬁle}vlré -Bord? %nd wherein the
second si de of wherein t viais
secpad t grdact area lncludes a second area of exposed metal platlng swtable for

attachment to a second wire-bond.

[c38] 38.  The substrate of claim 36 wherein the sheet of non-conductive material
includes a through-slot having a first edge and an opposing sécond edge, wherein the first
electrical contact area on the first surface of the first conductive trace is positioned
adjacent to the first edge of the slot, and wherein the second electrical contact area on the
fourth surface of the second conductive trace is positioned adjacent to the second edge of
the slot.

[e39] 39. The substrate of claim 36 wherein the sheet of non-conductive material
includes at least a portion of a via extending through the non-conductive material from the
first side of the sheet to the second side of the sheet, and wherein the via is in vertical
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[ 10829- 8844- USO0001SL052080. 2191 -20- 8123105
alignnent with at | east a portion of the second

el ectrical contact area on the second conductive
trace. [c40] 40. The substrate of claim 36 wherein the
sheet of non-conductive material includes at |east a
portion of a hole extending fromthe first side of the
~sheet and exposing at |east a portion of the second
electrical cont act area on t he second conductive

ali i ac% vg; é#aééﬁd‘fféf lon, @ i gt?(? fel%;]tﬁ?qT gtawg af'eeai gnttng second

comductim}hacd.ot having a first edge and an opposi ng
second edge; and at | east a portion of a via extending
t hrough the non-conductive material adjacent to the

{c4@900nd46d9€l' ha\\sahid df%lﬁl%ﬁhh@élﬂ%é bl@@ét oﬁﬁﬁﬁ-@ﬁﬁd@h@@mater[al
irst sur e first conductive trace

ncfiles o GAEcs G B4 Pols EInDiTact hedi Se 4o Ses and exposing
at 1886t anfistic oF thé sé@ndteldttRal ddnddatt Bfeal dHethe 8668Hd conductive trace.
electrical contact area on the fourth surface of the
second conductive trace is positioned in the via.
c411C42] 42. The %Héﬁét'éfﬁf%la‘ﬂfl %'@ﬁéﬁlﬁ@hé"@%&bﬁ&hﬁ r?fzru%ﬁ\;é material
of non-conductive materi inclu t hr oug ot
incliee$:ng a first edge and an opposing second edge; and

an al c i

e g B Yol -8B hdvihd st SR hd HlngB5ink BBpond edge; and

ar ea oft {996t i pertior (of favia QﬁeﬂWBgfthEOSlgh dbﬁquomductwe material
trace is %ﬁéaeh%qﬁe égécﬁfaﬁégfge,tfahéreﬁ. thd Firs er%eﬂﬁapéonid&?area on

slot, and whérein the seco ectrical contact

on the fourthe fiestpuriace abthe fitet cosdustive draaelircpasitioned ﬂé.l@eent to the
is positio 0 e&g@%

of the sl otrm & éd}%et B]elo!@ %ﬁg%sr@b@ﬁ%{deg%;éég 2 B de second
wherei n t heelwré-@d c@mtaﬁoﬁirea@xrﬂdmetfow purfasei oflthe ispednddesnductive
a t hrough edge and an opposi ng

second edgfat é&gﬁ%&yvﬁwte@lgaﬁﬂthﬁ%‘a substrate further

conprises: a third conductive trace on the second si de

ea2Pf they fheq{heqofubglﬁa\e;%%ﬂ”ﬁ?b\(rﬁﬁrémi éi‘?ele 0111]3:91 éJHd[lgtwe material

conductive trace ing a sur ace aC|
includes:
a through-slot having a first edge and an opposing second edge; and
an alcove formed in the second edge of the tﬁrough—slot, wherein the first
electrical contact area on the first surface of the first conductive trace is
positioned adjacent to the first edge of the slot, and wherein the second
electrical contact area on the fourth surface of the second conductive
trace is positioned in the alcove formed in the second edge of the siot.
[¢43] 43.  The substrate of claim 36 wherein the sheet of non-conductive material

includes a through-slot havmg a first edge and an opposing second edge and whereln the
substrate further comprises: A o

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

material, the third conductive trace having a fifth surface facing away
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[ 10829- 8844- U600001SL052080. 219] -21- 8123105 fromthe
non- conductive material and a sixth surface facing
toward the non-conductive material; and a third

el ectrical contact area on the sixth surface of the
third conductive trace, wherein the first electrica
contact area on the first surface of the first
conductive trace and the third electrical contact area
on the sixth surface of the third conductive trace

are positio =1 tp ! first. edge of the.

1ot P and vhEf e BBk Mreial o2 RREEntack teing toward the
on the foundricsuutiveanateridihandsecond conducti ve trace

IS posi_t,j. adj.acent, to the second ed of, .t he .
St P SsERBR R Bn ah e AR BTAFS 8 R i Goreative trace,
first condushéreia thedicst electiddal betatt arapPhake Medtaluyface of the first
aligned with the. second ¢ uctiye trace. 4s]. 45. y
The oubst r SrmdBF BT ERR sBSRE i SRS ot farss on the sixth
non- conductsurfaceaf e third comdtictidesace érbrpmgbn%d atijacent to the first
having a first e _and an 0pposi ng seco edge,

wherein t heeqsqercgglge glpgépai%%)"&%?ﬂ g%pngregegtrgﬁp@%act area on the
first surf aoertlobutfdue d6fithe secomadtsptiistirettfae8s posiioned adjacent to

positioned ,adjacent to .the first edge of the slot,
wher ei n thethgéé‘a?ﬂﬁ' e@gg@{heééqt. contact area on the

fourth surface of the second conductive trace is

ositigned 1ad' a%gnt to the first _edtge of the slot,
4 vihdei rEHRBRITRISOf HAIAAR Mool e dirstoRdugtiua drece is at least
apEORIIEITEIGALY with itENSson tbnduelve S&&0Nd conduct i ve

trace. [c46] 46. A packaged microel ectronic device

conprising: a substrate having a first conductive
jcasi F 2Ce 98 2 e RibsFatd f ChairR 38 Wk q’iécéﬂe\égog rﬁ%t@c{)ﬂfd@{:tri]vee material

. and a second conductive trace on a secon
inclyder a dyREPtkaving 2 filshpdgesand an aprosiagceors edae, wherein the first

eleStHEA Ehitot 4rB& W e st '%ngfé‘éé bR R Shnglistre ﬁaCﬁ'gs_ pasitioned

el ectricall cou to first and second term nal s;

| ed
adjagant fo fie isberr @F ther #lpte atheieite ditnseond plediical cprtact area on the
fouki® AR of e Bééh%glg'ctﬁﬂ&&ti@@ §add iﬁ%siﬁoﬁéﬂ‘é’dﬂ&één\’ﬁ %gﬁi&q €dfe of the

the first sid e non-conductive materi a

sloty pog 2ubegsinathedinslocpsiucivn Yace i ot legst agpsintHely aligned with the
second conductive trace.

[c46] 46. A packaged microelectronic device comprising:

a substrate having a first conductive trace on a first side of a non-conductive
material and a second conductive trace on a second side of the non-
conductive material; ' '

a die attached to the substrate, the die having an integrated circuit electrically
coupled to first and second terminals; N

a first wire-bond electrically connecting the first terminal on the die to the first
conductive trace on the first side of the non-conductive material; and
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a second wire-bond electrically connecting the second
termnal on the die to the second conductive trace on
the second side of the non-conductive naterial. [c47]
47. The packaged m croel ectroni c device of claim46
wherein the first conductive trace is configured to
transmt information to the die and the second
conductive trace is configured to transmt power to
the die. [c48] 48. The packaged m croel ectroni c device

£ Sl Pt AR o i B v oo

non- conduct theesenmaiccoraluctiveairatevdrethei secoie sitle rof the non-conductive
conductive %rﬁgg] is configured to transmt information

to the die, "P1E%" second conductive trace is-configured

to transmt power to the die and the third

conductLve race s onfl d to,elect al | ro
s A L Fon i phclitn, e Hrar etne first
comfucm}@tnmeéiﬁ cmf@rueemtotﬂmsffnitnﬁbmamﬁ dol el di€ ahd BRasdaasd donductive

first urf e faci.n fromthe non-conductive
tra(fﬁa'f’é:PP %‘ﬂﬁ’ %m'tfg’ﬁvgm@tesﬁ&ctlve trace has a second

surface facing toward the non-conductive materi aI

and wherein_the first wire-bond js_ attached to

4 rst 4 f AU RACkeGRI MiGragleqtigRigAaviceof Claie 46 “Hlﬂﬂe*ﬂ e substrate

furtﬁélclﬁalddé! 5 @R diictiva rbds bR thd éécbh@sﬁé GP i rﬁiﬁfcfo%@ct% material,
he second conductive trace._ [c50] The packa

an%w!a?@& thetfirgtrsanduaetive dece fis ewﬁigﬁfe@etom@ﬁ@itmfpmatwaﬂo the die, the

secoR detiHdu¥ R eBhes 1idl cdnfiglrddes ﬁaﬁérﬁiﬁ poMér e el BieStand the third
edge and an opposi ng sécond edg and wherein the

Cor!dPF@‘le AR '%E‘&‘H'ﬁélfqdéf’ ﬁiewmcg"mwwbthe.d@ are positioned
between the first and second edges of the slot. [c51]
51. The packaged m croel ectroni c device of claim46,

149} ur t hef9- corﬁhel BRolgoednigrasinelionia dleviteast slgin M6 avhereimdhe first
corB8= it RGBT QMBS IES N oy thg pay i et and e

SeCAnf#;&@R@g@ue trﬁ@er b@& aceeand surfaes fasingctowprd the mgn-canduntive material,
anoo\}cv Qrfﬁjéi%llevlﬁ)ﬁ% Sfthed Bl?ﬁe ﬁt@?ﬁﬁ al?:@\ﬂf R i { bd'rﬁﬂ.lctlve trace
i o e st 3net

pposi te secon I rst con
and th@esemnd wwref-bm@t issattashed tq Ith;e ge@@ﬂ %ﬁan@@f (@lmwa@mnudv@nductlve

tradgaterial,

[c50] 50. The packaged microelectronic device of claim 46 wherein the non-
conductive material includes a slot having a first edge and an opposing second edge, and
wherein the first and second terminals on the die are positioned between the first and

second edges of the slot,

[c51] 51.  The packaged microelectronic device of claim 46, further comprising
mold compound encasing the die and the first and second wire-bonds.
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the first conductive line having a first surface
facing away fromthe non- conductive material; a
second conductive line and the second side of the
sheet of non-conductive nmaterial, the second
conductive |ine having a second surface facing toward
the non-conductive material; a die attached to the
sheet of non-conductive material, the die having an
integrated circuit electrically coupled to first and
econd gber nj : ; >ty L cald.y. connecting
[csfﬁhe fi r5 g't ?é?%blﬁagled iﬁ&teﬁlgéﬁné@{j%ﬁ%e#gﬁﬁi%tg' surface of
t he fi Bsshesdmfuran-eanductive; matedalhdbeshietr havieg tar ficshl dige and an

connecti ng ?@?gﬁ%@%ﬂd%ﬁrem nal on the die to the

second sur e setond conductive line. [c53]
53. The fpsicioadediveilioe oritheefinsbside ofithei sheebdf ruinacomdG&tive material,

second t er i aar o sen et S B R by SBRRSTHRE kA from the non-
t he second canduclivetmaterialr ace i ncl ude neans for
' Al ' t on .
the  sBoasd Eafhledhe, 52 B Tochih SuE R tnef AEnoiconductive
[c54] 54. Thetepalc ey eecandceonelietiverivwi avirey acsecohd Gugiaee facing
52 wherein tPﬂSrdStﬂﬁ%n-%n J&S\%%gg&#ﬁt ive materi al
gh-sl'o

i ncl udes a rou avi ng rst edge and an
opposi aglie siaomell &d¢fe sheed oftremecandudtive§ matetiakinkle die having an

second ternj N, he di re Lti.oned between.
oo Ty BBl Sl T Sl
m cr oeireats tmietecttieallicenaéctoigadhearisRterminal @i thetdieetosthe 6itst surface

of non- condqq?}ie{ﬁ/rgto%gag{ﬂygﬁﬁé;%budes a t hrough-sl ot

having a f 0osi ng second edge;
wher ei meahefdr iefestricalidcanmecting the secomal tsrnginaltdmethdidi @rtRe second

posi ti oned he firs nd.second edges of the

t hr ough- s| c??‘%i%laggﬁ SEeons BRI 18 0o2080. 9101 - 24-

8123105 wherein the nmeans for electrically connecting

the figst rminal on the dje .tq the _first surface of
=5 he 1170 dBRCECRISrE MFREISCHENE HeVise Pl G WoRberen e dapans for
electricdilp@onfiédting tisaisdoane tegﬁqirtaln 6n &iggig ad theesdcbA® sathRCEMhe second
contdgcthg%rafcle r|ﬁc’c ud%dr%ganosffont' al?aching an electrical coupler to a contact area on the

second surface of the second conductive line.

[c54] 54. The packaged microelectronic device of claim 52 wherein the sheet of
non-conductive material includes a through-slot having a ﬁrsf edge and an opposing
second edge, and wherein the first and second terminals on the die are positioned
between the first and second edges.

[c55] 95.  The packaged microelectronic device of claim 52:
wherein the sheet of non-conductive material includes a through-slot having a
first edge and an opposing second edge;
wherein the first and second terminals on the die are positioned between the
first and second edges of the through-slot;
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t hrough-slot; and wherein the nmeans for electrically
connecting the second termnal on the die to the
second surface of the second conductive line include a
second contact area on the second surface of the
second conductive line adjacent to the second edge of
t he through-slot. [10829-8844-USCOOO SLC652080. 219]

-25- 8123105

wherein the means for electrically connecting the first terminal on the die to the
first surface of the first conductive line include a first contact area on the
first surface of the conductive line adjacent to the first edge of the
through-slot; and |

wherein the means for electrically connecting the second terminal on the die to
the second surface of the second conductive line include a second
contact area on the second surface of the second conductive line
adjacent to the second edge of the through-siot.
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