M CROELECTRONI C DEVI CES AND METHODS FOR MANUFACTURI NG

M CRCELECTRONI C DEVI CES TECHNI CAL FI ELD [ 0001]

Enbodi nents of the present invention are related to

m croel ectronic devices and nethods for manufacturing

m croel ectroni c devices. BACKGROUND [0002]

M croel ectroni c devices generally have a die (i.e., a

chip) that includes integrated circuitry with a high

density of very small conponents. In a typica

ProcessyvIcRJAIErRURRE DIICESANB AETRIBSEb ed on a

single wafer using many different processes that may

be repeaaNEHAVEUIRING MIGROELEETRONINPERITCESQ,

dopi ng, photolithography, chem cal vapor deposition,

pl asma vapor deposition, plating, planarizing, and

etching). The dies typically include an array of very

I -pads electrically coupled to the

TT?&@E%?Q?EﬂE rcuitry. The bond-pads are externa

el ectrical contacts through which the supply voltage,
[ocD19Nnal SEn®bEimendy Of tthaNsBient eflvdnfloANste fleRied B® microelectronic

integrated circuitry. After formng the dies, the
deviggsaandimethrdsfaeaamyfagaingmicrdélagrongndevicehen t he dies

are separated fromone another (i.e., singulated) by

ey wafer. Next, the dies are "packaged" to

Bﬁggﬁgﬁg“@ﬁg bond-pads to a |l arger array of electrica

termnals that can be nore easily coupled to the
[0002] i ousMIGElcctBdP ldgvicbngsnerBiygnale a Hien@e.,, AbklpD R REtludes
. lines. Conventional processes for packaging dies
intpgrated gceifrg atith & highylengibig)i verysmalb corppereptid In @rfypipd process,

Les n_array of | |1 -pa or- ot her types.

@ Qoo LAl RSP 3O oLselhRE R Bireren
protess t hapr@heChe t Rprattd om aavbuPNERE ale o f aeiifing, doping,
(e.g., nobisture, particulates, static electricity, and
ph@ﬁygpgﬁphmnﬁb@m)cal [\epo3]depegtien plaskageeporf gepasitimp| plating,

incl.ude he honded,.to a.lead frame with,. the di
plapR e el it AR R Rich PR hld B TR Aelbe (B CerfiiPogngt-pads
eletfiRalle as\pléd tRthcEafEraLEr&hir? TRAERAGPIBN hre dGnal electrical

bond- pads on the die are then w re-bonded to

cordests Bxpresiaviigh theaoply voltege. sianalsy etee argrithndingtodedy and&pm the

in RS RATHY < Sl Lobtaf i BER AR iR Bitertning, and
thewhthe Miiésharel RPalALEIPREMAGR: hitthdtd®S., singulated) by dicing the wafer.
Next, the dies are "packaged" to couple the bond-pads to a larger array of electrical
terminals that can be more easily coupled to the various power supply lines, signal
lines, and ground lines. Conventional processes for packaging dies include electrically
coupling the bond-pads on the dies to an array of leads, ball-pads, or other types of

electrical terminals, and then encapsulating the dies to protect them from environmental

factors (e.g., moisture, particulates, static electricity, and physical impact).

[0003] Leaded packages, for example, include a die bonded to a lead frame with
the die either seated on a die paddle or attached directly to the leads in a leads-over-chip
arrangement. The bond-pads on the die are then wire-bonded to corresponding leads.

The lead frame and die may then be encapsulated with a mold compound to form a
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a ball grid array, the casing encapsulating the |ead
frame includes openings at correspondi ng ball-pads on
the | eads. The openings are formed by contacting the
bal | - pads on the | eads with correspondi ng projections
in the nold during encapsulation. Next, a plurality
of solder balls are placed in correspondi ng openi ngs
pad{ageditlﬁaoh]edmmc derdsd cinatpplicdtiahé inpaheh (Y keeded package includes
ne%{ q% sol. der baIIs th ack ged deV|ce can
S8R tho casing ieneagUialing ? fies openings at
4 I
°°ﬁ§€ﬁ%*.‘}§%fb%§“ﬂg§§ﬁ%3%‘n’18 L %@d%{iﬁ%@%‘%eﬂ%g@@%g@%@@ the ball
paghy of ehe itends with bdneespnhding@yomaione anttbe imdld elubﬁg lenpeapdliation,
and/ o the ?D a ound may | eak between th
Next. o 41161’@ selder padls sae plaﬁ%ﬂdgl C%Eéﬁ?rmlmggpgﬁmrtawnd attached to

d f '
o SORRFREDRE, R SR Sl 2GR BB con oo
aﬂi@wdaﬂmpﬁnmheummtHmﬁﬂ@ﬁhﬂ&f@ﬂﬁhﬂ&kbﬁkl pads wi t hout
damagi ng the casing of the device. As a result, sone
[00baNV ent DB ARk 3G %@n'lfe%ﬁgﬁaq rﬁ'&}{bd%eﬁ)rlib B éjlefahéﬁﬁ‘evwe is
bet ween a portion of the sol der Fhe bal |
thadfthe nrofectionsy & |thadeold | may h®$s:ontdlet/ |tlmeeiva111p|aés rmdi/dr the mold

coRBREL FTn BT RePieer b NS RaTPRE: pAeopingly, te
en@dibgulﬁféﬂ QRevick ﬂ?ayqﬁélh@@ﬁoﬂﬁfﬁe%ﬁtdv‘élepar{ 804bd £ P HdMkual ball-pads.

dr awback of conventional nethods for packaging a
It is dlafffieullt tie vingeve the ntohdiflaghhizorhohe kalbpadsheithmulk damnagipg thedcasing

of e i i A5 b AP B BT HEF L ot P i fove mold flash
be@RRh RN 9f thd&1iqandiif iBe bamf)a@ &k dedndrB 1&&@0‘@&%ese

configuration such that several of the sol der
dedaen thte mobinflasbtmayhienpmin the ettuctimat amdfobdaﬁdczdwomng:tlon between

e L

conventional processes for kagl ng dies attached to

0087 4 By e GRS 0B v
- | t
s BPUSRpl el A3k BB STE RS s Bhymgy cause he

ﬂeklfﬂlealkﬁ@ fEAaRC® bvi Br OﬂlénﬁB@BéthEBi ce@fair @lﬂc&‘{&ﬁt theNead frame
[0007] Figure 1A is a top plan view of a substrate for
may e maldedAs tar Rryyadnepnaigurstion sethedit srvieral @éxﬂilec@olderzballs cannot

contact the printed circuit board during subsequent attachment, rendering the packaged

device defective. Accordingly, there is a need to imiprove conventional processes for

packaging dies attached to lead frames.
BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Figures 1A-4 illustrate stages in a method for manufacturing a plurality of

microelectronic devices in accordance with one embodiment of the invention.

[0007] Figure 1A is a top plan view of a substrate for use in constructing a

microelectronic device.



[0008] Figure IBis a schematic side cross-sectional
view of the substrate taken substantially along the
line 1B-1B of Figure 1A [0009] Figure 2 is a
schematic side cross-sectional view of a
m croel ectronic device including the substrate and a
| ead frame attached to the substrate. [0010] Figure 3
[00(8] a SCE'@M iB isiadehemaisside ctosonational exew fof tthesubstrate taken
cro roni ¢ vice after attaching a
Su]iggt ﬁ gé‘?‘ﬁlé“ed]l%é Bé’eFch%‘“F t4d frame with an
adheS|ve [0011] Figure 4 is a schematic side
IOQ(}%SS sEuroRals ¥ isewmgtict ide pioss-sedtionlr visivcof devicoelectronic

oo e 50 e 05 1A el b

cross-sectional ﬁ%/of a n1croe|ectron|c devi ce
[0Qi9at i guFgd™s A 18 EcEPeEmmie s crosanettinerl wpoel therpicgrelectronic

deliR€ afrPVEa Hlo% Pll&%&l%l;tr ﬂugﬂleeto ﬁle IF! cﬁgrélﬁg' mtag%dﬁésg@e.

Cross- sectl Vi éw O m Ccr oe roni ¢ evi ce
figured in.acco dance t h anot her, enbodi
0GE | DvEREreR i OB g srorSPEgReL FERath Beghigipelectronic

de¢itOafersRcdsiP AL did BYW aforfor bahORLE HatRNi ¢ devi ce
configured in accordance with another embodi nent of

[O(E:l?zs' nve eo - [ep 931%111 ic gs%ee c1%s§ ec"f}loﬁﬁhQ IRt J) 8 Srh%?oelectromc

S-sectl onal Vview O m Cr oe ect roni c

decioatérgigued inacacdaicd aﬁmanmliehemh@hhem (ﬁhﬁb@ﬁi\/ﬁﬁiﬁn. of
the invention. [0016] Figure 9 is a schematic

[0013) ust r pih@N 60k 2 sSHeRtaBt didk Whis&BediBRal Wikh! O€h %f‘cf&:[ﬁcﬁ‘omc
devi ces may be incorporated. DETAI LED DESCRI PTI ON

deyiooadfig8peldn fakeordrcaimith apbthseembedimentafdheivestiat t he
invention are described belowwth reference to

[0084¢ 1 oel Bipureoriie aleshennsicisidd umbssgeciibialoalkwCslr @rhieradlRonic
attached to lead franes, but in other enbodi nents the

devirg poriguEadriB ArcoreRage B angiher erabertiment ofdhe nyeminnent s.

For exanple, the mcroelectronic devices can include
[00h5E r orreEtgairs 84k a e@wpmﬁerm@ C@m -secivor] agew edfeaemicmelectronic

aptic read/ wri one r..ot her eat ures. The
deyiPe posiutst B AroTdAnsE g i Bgpindi B oS Grvehion
DDR- SDRAM, flash-nmenory , .NAND f | ash-nmenory),
lﬂfﬂﬁbcess&gere %dso@héﬁh%@s ﬂéwstr@ew ceb. a BBy ep, Which the

m@f}?l?ﬁt%mc Qévf} {}riri% bSieQf the invention can have

er ent co conponents, or procedures
t han those descrl bed |n th| s section. A person of
DEIALEBY PESKRIRTION t he art,

[0017] Specific details of several embodiments of the invention are described
below with reference to microelectronic devices including microelectronic dies attached
to lead frames, but in other embodiments the microelectronic devices can include other
components. For example, the microelectronic devices can include micromechanical
components, data storage elements, optics, read/write components, or other features.
The microelectronic dies can be SRAM, DRAM (e.g., DDR-SDRAM), flash-memory
{e.g., NAND flash-memory), processors, and other types of devices. Moreover, several
other embodiments of the invention can have different configurations, components, or

procedures than those described in this section. A person of ordinary skill in the art,
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-3 therefore, will accordingly understand that the

i nvention may have other enbodinents wth additional

el enents, or the invention nay have other enbodi nments

wi t hout several of the elements shown and descri bed

below with reference to Figures I A-9. [0018] Figures

1A-4 illustrate stages in a nethod for manufacturing
tharetore dalliacesdingty wdersbaidethatr thaiinvedBun omy have atteo exibodiments

one nbodinen of the invention exanp
ng ijﬁ#@l\ﬂh elpmenfsy %flwfa'ﬁnfwne%% avg %%Wgnemmta% several
| OB dt@sﬂo%vrﬁa S&Eéeld%elo%d W8 ‘Péf@%ﬁcest%%%lﬂ A\ ew of
t t ake gt

esu strate n substanti yalo ellne

1B gf Fi eferr n res |A.a
1008 P Pl %ﬂfé%stfsa SRR o o g O Gipk Pufllevices
or $MEfoRRetrddi6 dealcgseﬁlomoﬁiuﬁéeaﬁﬁh bh8 efrfooditidht bBhORROSIINE For
the first surface 116, lurality of apertures 120

exanplenBighty beisvetop I!lmeVﬁWr a substrate ¢ bocind (Figwie éB i 8Gchematic

i oS aetitCyppavaLe fﬁ%ﬂﬁgﬁdﬁﬁ%ﬁ% e lbet P b ine 15-18

of FRLIEUreS HellrrMpetol Mtﬁuﬂguﬂéé)'l%g 2Ad NA)9RE 1llﬁht1%teﬁa§1ﬁo§ﬁ£’[e 110
corresponding to a ball "grid array. However, in other

inabydss @i :retml.g’fac@ &6, sprecond Bufate 018 Hrige 13) m@pgﬁe@ the first surface

I i th
116l T gt 2 aREHuEE boimeea the B and Seisar surtages 116

and 1Y &1 sRNNQ6E 12 @ﬂ@ﬁﬁmé Betdrcen rcSRsASNd 8bhd surf8s 116 and 118.
illustrated slot 122 is positioned between two groups

Thefillegretednpesure2 012G g texughdsleneraigedtine pefienroermegmgtling to a

f ..th strate 0. T | 22 h dt h, D2 d
baff grig - AT 3551 B GG DB Pt ot (0 G0 4P Aegneed in
ottt phtedrAl. NBI StHRP caseihg 1ﬁ<ﬂ§fduhl f%f’c@&?qg§ ‘Eﬁlré’ a Al e8! difd to

the substrate 110.  The sl ot 2 and/or the apertures
reckP@ smnnteohootrederbgnt| @spr adwideribagl). pUhehillugrated slot 122 is

A e Pk B LSS bl
theasruﬁstﬁﬁé 1fer ﬁfé’sl@’b’ 1 ﬂrlpdts ql v!flﬁﬁlqg{ ﬁﬁihﬁf sizkd aﬁfiﬁ(:ustiﬁ&i%a lio be ahgned

mbodi nents, such as the enbodi nent descri bed
w1tl\u arhanraf eff‘ @romatsoorFa gl thabis subsequeithit mtaICheCﬂﬂﬂthﬁwbstmte 110.

P AT b e A o e
rmﬁf?i%t Lighihy, &Lﬂ'tﬁcg STRASE ipfHlcedss. gIrr seeral éﬂﬁoﬂﬁfeﬁ{s' ﬁJr)ex%\ﬂf)le the

sequently attaching the substrate 110 to a |
apdrivaese] 20FoE nekﬁmmleé bymhetohtlngaa@hyl & hdulptdonal é@bodimehs, such as
en fiber clot edded in

ne gl Tt alavt whihSeleiiet ook BarerS b e 110 may ot

include the slot 122.

[0019] The illustrated substrate 110 further includes a dielectric layer 112 with a
partially cured material (e.g., B-stage material} for subsequently attaching the substrate
110 to a lead frame. For example, the dielectric layer 112 can be a pre-preg material
with woven fiber cloth embedded in a B-stage resin. Suitable substrates 110 include
Product No. MCF-6000E manufactured by Hitachi Chemical Co. America, Ltd., of
Cupertino, California. In other embodiments, the substrate 110 can be a flex film or
other member with unimpregnated resin. In additional embodiments, such as the

embodiment described below with reference to Figure 6, the substrate 110 may further
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Product No. MCF-6000E manufactured by Hitachi Chem ca
Co. Anerica, Ltd., of Cupertino, California. In other
enbodi ments, the substrate 110 can be a flex filmor
ot her nmenber with uninpregnated resin. In additiona
enbodi nents, such as the enbodi nent described bel ow
wth reference to Figure 6, the substrate 110 may

indludet 4 eonducdvd haybrutliet (ashown dul dntcbkea liney)eforrhéid 0(1 shodizldctric layer

ke for o) ctrjc, la 112. In
1121 o E@%&Wﬁ%ﬂ% ﬂlsﬂfaﬁr@ ffﬂi%gm@w dg §Jullpgpired material

include a fully cured material. [0020] Figure 2 is a
[0R0henat Figust deisct @@@@@@tsldmaroswmmi wew of a microelectronic
deTi%I anc‘fu 1@%'&]16}; sruggrt\éat(ﬁ:g 6& %{qfllg 1;5@ %get%lttg Ee substrate

11010he ThQA haael 150 arRdE30 ﬂrﬁ%hﬁﬁ&slﬂafdt{aﬁ,ﬁedst@ rtha st hdkae 116
attached to the first surface 116 of the substrate

of theGubgrate thd Sgwxﬂauefaqesl ﬁbmp@g’tettbe fitse stirfgostl 3dayrafpherality of

3 it d
tead 132 e e ) Bpse L 80 o toC P TE BfteBRRE iroPUseH IR st and
seddRE onefasdy RGeS ThbamBividhe 1é40di MhdiRludk epdad l@@ to which an
include a pad 136 to which an interconnect el enment

int¢rsognect slomgrl (elgal solder hnallxandretatiobled. Theepadad3o adtlgned with

cofnpBfiite doittireS Jah SHADE SuPHrahal by it o dghdier that can be
gréfe@ah@d, 1bhahan, &S%ﬁ@ﬁﬂzzateg% eqia rt@’@h@‘ﬁﬁeﬁllléfexegv%lf th® 11{&4'\?1(:11131

di ameter D, of the indi vi apertures 120. The pads
aparBgeniip. al hegpatal36 magalsb dcee a urifash fiheshde.g., Nl/ml))forf faplhtatmg
f '. litati f t
cofighion phtie st B eiasaes s The iy S Gica Eelitepy ened
Wlﬁﬂﬁe §10@t1221 %ZtHe@uBsﬁﬁteS vis taﬁ@hﬁs 4 Hdth @!;diem%@tﬁé" \W&iﬁl BRof the

l'ess than the width D2 of the slot 122. As a resul t,
slot h32.f As sitreslt; thecfrst8tficol3 taef the behdfframel BB cxposed at the slot

slot 122 of the substrate 110. [0021]
12$ﬂpgﬁég?$' Fﬁ%ted enbodi ment, the |ead franme 130 is

attached to the substrate 110 wi t hout an adhesiv

[0BdE t i oliedhopdlupiated ¢ grebadiment, dig fepde frame B biis @ﬁ@:heéata the
suﬁf%gfgeﬂawlﬂ%g ﬁ@gh%LJeyosﬁ%BE@B&u%%@ th%fﬁL%PfJﬁt%gg {acgﬁetpe lead

her Foperties

fragigried anaties fimt surfack hes of Wk eahistiate 118y ®atlikt he Ekﬂfﬂsﬁe tph@ertles
lead frame 130 to remmin attached to the substrate

of fhecpariigliverured matsiahén thecdidapse datee 113 gnatle th?eleﬁ‘ie fgme 130 to
re: a[1§?ﬁ%t:h’1:§ Qc% th}qubﬂa?er %I e&t‘tér I%Hq Mle%ﬁbsér% e 10 totlic Iead frame

cure he “par cure
130,hide dhﬁhiﬂédhbﬁld @yvede 10 cantc et eot il dube telpsti Elii_st Qured

110 remai ns connect ed
material in the dielectric layer 112 and ensure that the substrate 110 remains connected
to the lead frame 130. However, in other embodiments, such as embodiments in which
the dielectric layer 112 does not include a partially cured material, the lead frame 130
can be attached to the substrate 110 with an adhesive. In these embodiments, the
microelectronic device 100 may not be heated after attaching the substrate 110 to the

lead frame 130.

[0022] Figure 3 is a schematic side cross-sectional view of the microelectronic

device 100 after attaching a microelectronic die 140 to the lead frame 130 with an



to the lead frane 130. However, in other enbodi nents,

such as enbodinents in which the dielectric |ayer 112

does not include a partially cured material, the |ead

frame 130 can be attached to the substrate 110 with

an adhesive. In these enbodi nents, the

m croel ectroni c device 100 nay not be heated after
adbgsivachith g Thédies ik inchtdes 34 Gictive side 142 padhacksaivel 443¢hposite the

sclieGub A4 PRI f SETHB 16 (R Londrbh AT gReet n an aray on

m h
BESHRTI o Sitav Syg A0 ey LR Ty

cogded wetlsi tdenibdl2, 146. Hacksilbbstrdtdd nnppe]scﬂr(mlt devicatt0,the active
. id 42 a plurality of term.na

s e el 10 et s cson Eaupiage d1b ohaveoletd bamei19g, and the
terﬁﬁ%als EM‘@ H Ec?gsﬁﬁtt‘gx? sfotd £ ifindlflii?'& {nst{l}g\éﬁbstrate 110 anil 4t e lead

enatl oper a coupled to e ternlna
frahme It3|®eraspécu%]lyatf¥fﬁ:r mtaxﬂm@ the tiieddi0co deMeaefrde 130, hee terminals
ctiv 142 of the di 140 facgs t he second
148 yon dBe 19| HMbeap ke |dertneeilgneennsered gfd CorsPoREpg Iadss 132.

Spé&ﬁc&ﬁf it 341 Sﬂof\’\@v}r bt){;' gﬁa 1o f?}%g%_(g &w%é?tﬁenteﬁﬂlﬁflls.l% and

and t rane respective
theﬁihhefpoam:a@ﬁthmmdﬁhéual|1@1d14®2,to the | ead frame 130, the
termnals 146 on the die 140 can be electrically

[02BPnect Bihutd 4GOI REBAMEH Bide | BRdSedidhal vieRest fukeGRickobleconic
plurality of wre-bonds 152 are formed between the

deviee 0f satter kaeasargithet e §49nand pmortucun Of)thet Ivad ifregiey il Yhial After

coyfeang 3 149 1B B 10 TS SaraRish e Miregin a molding

appRBudtd RImeNGSRkNG0 thR ehldDs Qs aﬁchl@lm fatgoPbrdf thé‘%ad frame
ead frane 130. After coupling the d 40 to the

130.cardl theawize-bands 1§k ddihiough tB0ilbamatbeé cgﬁtlag:édo icavers the entire
f 160
a3 o RO B i o iiets B Py Pk g0 can

be 48Rast pAMiatlh exMiske- bonds 152. Al't hough the illustrated
caS|ng 160 covers the entire backside 144 of the die

T R e

1640d.4li ﬁtgdera)allk)l)arrak'cbrh))ed@)ﬁl c@heqioﬁldﬁ@lplaﬁs cxmnelitht loae frame 130 and
i nt erconnect el enents ., solder balls) are
receryicrrdd agvoctatic arspudi I qfataé S&@Gra@r 114he The infercprpest glgments

16@@8@3& &hvtﬁg sﬁ%ﬁh@?&s gltl(? Qreagx? ntglgtg ﬁ% r#éa?ra?rff& nglectlon to a

e I nterconne
printed circuit board or other external member. The interconnect elements 164 are

electrically coupled to corresponding terminals 146 on the die 140 and form the

external contacts for the microelectronic device 100.

[0025} In one embodiment, a microelectronic device 100 includes a substrate 110
having a plurality of apertures 120 arranged in an array and a plurality of leads 132
attached to the substrate 110. The individual leads 132 have a pad 136 aligned with a
corresponding aperture 120 in the substrate 110. The pad 136 is configured to receive a
solder ball or other interconnect element. The substrate 110 can be attached to the leads

132 without an adhesive positioned between the substrate 110 and the leads 132.

-6-



164 project fromthe substrate 110 and are arranged in
an array for connection to a printed circuit board or
ot her external menber. The interconnect elenents 164
are electrically coupled to corresponding term nals
146 on the die 140 and formthe external contacts for
the m croel ectronic device 100. [0025] In one
[0®ahodi mbmanothernintrodehet a oncrocldevorie dédte | ¢ inchieles a partially

subsirate 110 Vi ng luraljty of gpertures 120
Cua#irsaﬁﬁ‘@ae} =aﬁ%§fﬁag§ﬁ %@ﬁ’oc%&niﬂt Qithe m?l?sr@g supgyate 110, and
h y o |
+ PRI EAREIEAS e oy T 190 ol gy cro
sulzgatet Lile 120 in the substrate 110. The pad 136 is -
configured to receive a solder ball or other

[0027 e COMMBKS erfibRliMBhL, 2 TiEhs RS &ﬁ@hﬁcﬁﬁ&g%ﬁi&&lecﬁonic device
attached to the leads 132 without an adhesive

10g drgledes feanipg avidenalithed apativtcs 42@ in a Gubatdte hid wishdise apertures

32. -6..0026] | h nbodi .
120 3o b A Atk Bad PR ™R SR 4nf foming thy evriwsn 120
attSehdSd hatsbskth 1 8 10eARkad HAR 11_>,@Q1ac;g{grhe§1h§aqiit§ 8f bR 136 with the

partially cured substrate 110, an a mcroelectronic
apgitues 420 an thec hdbdtrate tli9ealignad Withapmresgondinglpads i ¥eon the lead
fr_oar]gially cured substrate 110. [0027] In one

Efbodi ment, a method for manuf acturing a

m croel ectroni c device 100 includes formng a . )
0058 al i {1 apptherpempogiment o mathod of)pagnufaciinpgoa ipicrpetgstronic

4 0. ar [ n : .
0o SO b A BORSHAAE AL TR, prts of
thratglabblicnd 20hie thelmttiadltyecutdd sitstratel Bl fhhanBrotglh ot 179 are
a plurality of pads 136 with the apertures 120 in the
arrapgediip g @y ePTERSPYKERE tRianrrEy of Badsoidh Jeed Bams: 136 on
the lead frane 130. [0028] In another enbodi nent, a
[0028% hod bf yetanethercerobadmgent, aristlnd) for maonfacturidg wingieroelectronic

ol B 4B By B S U5 S R
11036 i @ildYitye bf REAS Y95t di@ERng h0miclh8edRORUGR 100l 185hd 205 132

are arranged in an array corresponding to an array of
angfaritheqrartiallyecudedf subateate,| nd x3ctigally eonwavonp ére microelectronic die

nbqdi.nment . .a tho or nuf act ur.in
14§ I RSIRRR 1on T BRUHbEeED YnErs s B ormmletsly cored after
coxﬁtﬂfn@'tﬁé dubs@alt ¢ 00 RiRS tdaat 3410, coupling the substrate
10to a plurality of leads 132, attaching a

[Od?()fr oel ﬁﬁtén%gdﬁnglteof]tﬁg ﬂigro%ﬁgtr&‘ﬁ@%%vi]cgzloo illustrated in Figures

1A-4 (and described above) includes a substrate 110 that is aligned with and covers the

gaps 134 between adjacent leads 132. This arrangement can inhibit the mold
compound from flowing through the gaps 134 and onto the pads 136 of the leads 132
during molding. The substrate 110 further inhibits the mold compound from flowing
outward from the slots 122 and 138 and onto the pads 136 of the leads 132. As a result,
the mold compound is expected to not cover the pads 136 and not impair the structural
and electrical connection between the interconnect elements 164 and the pads 136 on

the microelectronic device 100. The improved structural and electrical connection



and/or the partially cured substrate, and electrically
connecting the mcroelectronic die 140 to the |eads
132. The partially cured substrate 110 can be
conpletely cured after coupling the substrate 110 to
the | eads 132. [0030] An enbodi nent of the
m croel ectronic device 100 illustrated in Figures
between ttlalitdemtemmpt blenhentls dwd) anidribé padss136 sufasthera¢xpedtltd increase
a d wth and vers the gaps 134 between
ea}ﬂjg]gégslf‘ ‘F“ggﬁéeci@?lc dﬂ‘ﬂ@si Yangenent can inhibit the
nol d ound from flow ng through the gaps 134 and
lﬂQﬁiﬂ o t hén n‘gﬁdgustwdo(fmbwemb@talfs‘-hqBncrogllwtrtngc deriet HY) shown in

a 1 urt I, nhi bi t he no
Flgur om P%%{nldn&e%m]b g \Ntab%e 1% & btg tﬁaeteﬁtlg &0 § ‘i%igg}?aqﬁ%% ‘iﬁ‘@me 130
suétigt tthe lﬁﬂd $rarhd 6] 30f ist &ﬁ)eb@écﬁ 0% Zben@Sorab @ Ssk’éﬂlﬁcanﬂpedunng
nol d conpound is expected to not cover the pads 13

mydiagndis ¢ malty the headstraroe 130 & exPaﬁdd &t berenfigired such that all of

connection .het the in t,ele ts.164
tng G Snee 8RS TRt oplsef BRTPER ST Bita e ofiftcextomal
mdnlﬁi&ﬁ‘elﬁﬂn%fsﬁbé%&&l@'attﬁd]ﬂqe%k eqhdrbitle HRNNBEHY 8P robuZtness of the
bet ween the interconnect el enents 164 and the pads 136

leaddramgr t Hegandngrease thayieldof dzswicradiestiphisl dévises {0k
m croel ectroni c devices 100. [0031] In the illustrated
[0G32hodi mEnthe @fnboligndit of tel mmfddﬁ:ttrﬁnid&l\tﬁ@e 100Qhstiates i Rigures
Fi gures | A-4 and descri bed above, the substrate 110

IAcanthst UBRHEARL ﬁéﬁot%@tﬂl@&a inpdites tbleadsy, A2 tirse thneringdorirouit
bo%\‘L Qﬂ%ﬂ-]e% %x e?sq A9a @?ﬁﬂtbﬁ%qm]%foega%ﬁ’oﬁlc %‘3&1&%9 a@nﬁeé/d not

rrng m) | ng a resu
reqaupecsiddertmadeorcathid ighuledr sa1bb pldead oalthe tads 12 to insulate the
i.nterconnect el enents 164 can contact the Brl nt e

leads 1 &4170d Y9oupPnbpeciianénl catpelrand Ipossilgiserang Qetwiegn fhe cads 132

ttachment. Increasing the rigidity or
am? %Igltq}ri(gé{gc gf the lead frame 130 can |ncr ease the

the_nmcro ronic devic

el d o . .
09" CrbBisHert S STREAHF GHse PSR FoAPEAQBYT £ 3 Gicrodlectronic
debikd 966 E@ﬁﬁ%‘iﬂé(ﬂm’: 2 QHfBRce With4nothBeesbORheAt 6F th anentloré. The

electrically insulates the | eads 132 fromthe printe
illustreted imicroglsatrohio dedt 61200 sxtenenally Snmtdnem the Mreelgcsuictdevice

C elect oni.c devi e 100 not require a
10§ JFBb & AER GO iEr R e ety LAa D srarsbls B p@electronic
de¥i88050 h3RidbPa siHLRIA ot PRad lﬁ%ﬁfé@%%@taﬁ% th theNuBURA 210 and
acci dental contact and possible shorting between t
a egdelediBmic ghe 24 epnpled dovitloedead frame 230. In the 111ustrated
microelectronic device 200, however, the substrate 210 and the lead frame 230 do not
include slots. Rather, the dielectric layer 112 and the apertures 120 extend across the
substrate 210, and the arrangement of leads 132 extends across the lead frame 230.
Moreover, in the illustrated microelectronic device 200, the backside 144 of the die 240
is attached to the lead frame 230, the active side 142 of the die 240 faces away from the
lead frame 230, and the terminals 146 on the die 240 are positioned at a perimeter

portion of the active side 142. As a result, the microelectronic device 200 includes a

plurality of wire-bonds 252 that electrically couple the terminals 146 to the second



[0033] Figure 5 is a schematic side cross-sectiona
view of a mcroelectronic device 200 configured in
accordance with another enbodi ment of the invention.
The illustrated m croelectronic device 200 is
generally simlar to the mcroelectronic device 100
descri bed above with reference to Figures | A-4. For
suda@nidl 1, oftthe lazils 1 82| &cbdditiomal ethbodineenR)Chd midrolesronic device
aubs rate,é}O, a | ead frame 230 attached to the
200 GAR paveradiberent copdievtiffcr oel ectroni ¢ di e 240 coupl ed
to the lead franme 230. In the illustrated
[0034dr oel Etgurofi s dedhesetizodde kmreventionalheiewubs o ratceoedd@ronic

. | ead 230 do.not _.include slots, Rather,
acfif 30 EphRReA i BofiEiad Vil Foomsl embp finl o s By The
ilhathedmic-hrlcctbhietdedice 384 & %@eﬁus/@ﬁnmrrta RERERScl&tronic device

| eads 132 extends across the |ead frame 230

10§/gesssibed above witle referenest toFtigetend A rdo eFarcixempleg thtavicoelectronic

200 h ksi.d f.t di 4 [ ttached t
acfiggspl B RS At sTate {10t Maf el Fitinabt B b QGG S40, and
a thidfRfecBBAY did 40 ithRhed RAHe [dadMRNR3B0. AN PG A&l HbBRdts 310,

146 on the die 240 are positioned at a perineter

hopevari neluwles nhdielgetic vayesild2 ahd 2. codductiveelapdrt 1 14t dre the dielectric

i | i ¢, deyi 00 i.ncl ud lurality of
425058 Sdsbichahe atbiits 11 ocbe g ahHeeyBitrinkiwd the
coddiRtil@1dyBe1 BECRANE a 5iBpl8 YbhRs @lalded RiPin Eh@?)gjﬁlﬁge‘égréa]t;ggal. The

“In addi tional enbodinents,” the m croelect vice
diedgtricyehbh2ess attaiihief ¢o drtleabfrung UBat dndrthe fOOBKivdlager H4 can

ST LRI LRS- S55-G0e b4 St ot
illudtrhidd 2 dRmeAMTROGFTBREHG orhifie | VMBI VRMaydNS14 alF | e)l/ectrically

illustrated m croel ectronic device 300 is gener
cogpiled fap first intescannestodéreatt ridracamey isemnd 0CH@esi the@dductive

oy 16 i BT lvCeoREi e 500N M GaReCtLugg: Pbe As1oh, the
fird drasbcbh@MRtedcdindh LAGHEHs 11845-BEcHRS! Rt Rad ]f?mnerarggo 3 the

m croel ectronic die 140 attached to the lead fra
cork®QtiveT hayer I114us fin hcetllusiudded cabedidift, tht aviervelectromic ldedies 300

di.el.ectric. | ayer 2 .and a conductive |ayer 114 on
Forfli, 1671010t e agl g DRSS SaRERg G then i e 114

. - R i t i
ad_]lgé&lt GANhOGird RldCsdebRy ifBlEhlal glreﬁgb‘[?{ts h@%ﬁ-l? 8 Pllqatécltahéf %eads 315

ayer 114 can be a single copp adde on t

facgitate prtighmante of dhe fiFkteandlise¢omdt mitercormgetr elbAZniss164a-b to the
nd the conducti ve

tached to the |ead frame 130, . : .
concygitye B Do eedheociinossd P@%@%@W@%@W&t%@lé The
collMERYE RYBEET4 BALHRDEAindiG 4undiRh £PIRIAd pldhel B€at sink, or other
device to improve the electrical and/or thermal performance of the microelectronic

device 300. Suitable substrates 310 include resin-coated copper (RCC) materials

manufactured by Hitachi Chemical Co. America, Lid., of Cupertino, California.

[0035] The illustrated microelectronic device 300 further includes a dielectric
layer 380 (e.g., a solder mask) covering the conductive layer 114 of the substrate 310
and disposed in the gaps between the conductive layer 114 and corresponding

interconnect elements 164. The dielectric layer 380 electrically insulates the conductive




illustrated enbodi nent, a first section of the

conductive layer 114 is electrically coupled to a

first interconnect elenent 164a, and a second section

of the conductive layer 114 is electrically coupled

to a second i nterconnect el enent 164b. As such, the

first and second i nterconnect el enents 164a-b connect
layiehél14 &aoh éxtemsal dE3@®es.olnt dther andndlimtritw,ehd: ay@oelddrbnid device 310

th di th croel ectroni ¢ devi ce
maygt *@h}d?ﬁﬁ?a aﬁef?eifgﬁo '35@ Py samnag O haon&a%a'gat@&%

formed on the conductive | ayer 114 acent to the )
[0036] st aRtpusedotice |59he€?f3é1§nﬁ@%t°fc§ﬁ'é¢@m1@1] T@Waof)a mjggoelectronic
f L i tt t
B SR OTn Ry il B BB ER o BnehlBr WsrBlif, e

111&5&&1%6 rlitfbebRttogie MebiRe 40MPOSREr a0ty sh’hﬂzﬁ«&o @lﬁe Ridi&dlectronic device
suitable materials. The conductive |ayer 114 can

108 dessridpd gbgyerwitle taferancestodigiron hii-4| Bavecxamples thei microedgctronic

h vice el ec and/ o
e o 1TSS Gy Br BT Gu el P 10, G0 » Rl b0 140
In &w fllakt-Red HisbEREESHi S d6vita 00! clﬁmreeéﬂ PhCQdk@ste 490 Eﬁ%osmoned
RCC) materials manuf actured by Hitachi Cheni cal

bet(mén thcalead frame 180 a@p‘@rdlﬁi i) al@bqloefs @pmnalud[% 6P BiresTHigned with

cobla b, 26 50 BR300 MRl pgions
as GO U@IdsVG thAQuaeHE ued geu@nd airfke 131 @ﬂ‘ the NAITHRS 1AL © (Rd Qetive
and di sposed in the gaps between the conductive |ayer

side 142 g thacdierlé8p ditir wguplingt the denhiddp the e fitemelld, thEtpertially

el B 10 BYE g GRS i o e oG FRiskadTecppnic device
400 FlteHer BERRIES ARRASISotrié N f%eé e£ 5198 Raslt de‘é%ng Q: [eH®Yrame

not include the dielectric er 380 and or can have
13¢ené rilsmwﬁllg dhagipns4 §aoess] 2 cgut 'ads 132, aAs shadurtitd diclectric

o AR gUR e e e et Ak ORRSITE IS mant

of the |nvent|on The illustrated m croelectronic
10042} ce Hebrs 8 igehashematiosida Fross-sestiond YiPEr dfen ariciastactronic

dew%@é’ L&E co &orgf%glrgfﬁﬂcédcpgﬁn@eb&ﬁﬁ 12‘1? Erﬁf)&ﬁ%ﬁ? (\)/]it fci:)lg Eﬁ‘%@'ﬁgﬁ The

X roni c

il listrated d&&‘o&leﬁiﬁhﬁt datiee 50@15 @nbﬁﬁsﬂ sinfiigdreo #d0micadtleconic device
mcroel ectronic die 14 In the illustrated

40Grdessidred Apvh Nethdee\fﬁ:re%cemo Iy eFor exepde be maicwelprgonic
de\/liuz%ﬂg)zfg{: él‘EiQ?Q suﬂ%&Leé’%% 4 ﬂ:ﬁd lﬁ%@% §3@aa cﬁe%Q% %d u%&?atg 5 ?0 and

oes not I nclude ureés a
a ngicfoekspeiid ﬂfegSW&aHéﬁ&oltl‘ﬂe Eﬂtﬁtrhte&lof %Hﬁlltﬂsﬁ@ted'ﬂil@roelectromc

de\;cigebg(%()r ahtosveéélro dggscl(ljortdl{lcr:]lgcllg w];rlépb%tnliso leéctncally coupling the die 540 to
the lead frame 530. Rather, the microelectronic device 500 includes a plurality of first
interconnect elements 552 (only one shown in Figure 8) extending between the
terminals 146 on the die 540 and corresponding leads 532. The first interconnect
elements 552 can be reflowed bumps or other suitable conductive members. The
illustrated substrate 510 includes a plurality of apertures 520 (only one shown in Figure

8) aligned with corresponding terminals 146 and sized to receive associated first

interconnect elements 552. In the illustrated embodiment, the substrate 510 accordingly

- 10 -



as an adhesive that attaches the second surface 131b

of the lead frame 130 to the active side 142 of the

die 140. After coupling the die 140 to the |lead frane

130, the partially cured substrate 410 can be

conpletely cured. The illustrated m croel ectronic

device 400 further includes a dielectric |ayer 380
fufatiogs ,as answideefli wbedtreclyy eletmigalih énsubdidg fand nprovidiB stnattural

di sposed.in.the gaps 134 befween adjacent |eads 132.
supRorbigae s interF Rttt sl figenty Sé?er 380 el ectrically

i nsul ates the |l ead frane 130 from external devices.

[0038)37] Anyuens & the micxelpstrariccdeyicge 180.02¢0, S8t #ohaand/or 500

Vi ew, of m.croel ect roni.c deyj 500 confiqured jn
el aiafs Wl RRioq B FimpSal hahe o Pe tROT Gl any of o
mytd off latded khd@bethomd ebapleR Ghstamnk Godey rgReRBfAtivé one of which is
general ly simlar to the mcroelectronic device 400
shefes schamaaticallpve Rigurh % efldeevystemt 69Ficqurieclde Fqrocessor 691, a

exa ,..th ' roni c evice 500 incgludes. a
miRTNOZ: g'en syPA L RELERE 1k a0 B RERoph e inButioutput
de$idbSE9RbRd/61 SthePdiBsystentl G RRIPBALIOHIL Wii&od8Qradid AGMNRE may

to the substrate 510. The illustrated m croel ectronic

bedesindad 1800y ohwepamonedeshavot inj Figingde Thicrresubtongisystem 690 can

trically. | ] th ie 540 to the lead fra
PerY 2 O i WidE TG T ST g PR CErS e SO, RS ARSr pthr
fulieha! | Wﬁc&fdiﬁé}ﬁsfreprés@ﬁtﬁﬁﬁeo 0&Ehs eémﬂélﬁdea5%itﬁ&ﬂl Yimitation,

one shown in Figure 8) extending between the
comppiein ané/on 48herndath eprdiess@4,0 fem dxaoplee slpshtatl mgmipeteds laptop

coOPRFITIEPPBRS HOE-G SRFS (Eandubt ok CaRggrss wearabe
cohP@terd, | deHlaf Qir?ﬁ‘lo?ﬂ@%ﬁﬁése peinhin @] e SisBstRebhy %ﬂlﬁiﬁ)l‘@éessor

apertures 520 (only one shown in Figure 8) aligne
sysigri$) wotassspesdl egpiogramimatils cousbinmen ¢lestrerids, tretwataiongputers,

ssociated fir i nt erconnect el nt 52. In t.he
o FR G PR BE e e HRIECT A HE SSRIEGE Pb bt Qoteeiialifgh o other
radidibol HGSAOBGVAS AR 4068HEA Isbrval SMELMER s Pfisplay devices, and/or
electrically insulating and providi hg struc¥u¥al

meguppoievicen Compbherds of thessené8d neyehehtiweds2.a {iQf88hit or
. Any onpe of the mcroel ectronic devices, 100, 200, 300, .

disk 1o b mabile d’é‘%{f?‘?“&@ﬁe‘g ORI vi-#h PErigh e cedmgunications

neftdll QSonkfbidnfEadin bR chIFRIP HRIR Aokl A reRbtPmeMbt 8Brage
of | arger and/or nore conplex systens 690, a

deviegn embatyatfianeido Nerig ofibomputesrecaddbbevmediechemat i cal |y in
Figure 9. The system 690 can include a processor 691,

[0639] MenDF}nbHhe fHreing, iBRAMbe BFAMatel 88 speTl @fbdikiests of the

invggtrirc?r{ }fla\gee \{)Iegne )d’esclrirl-:])gé['I th/e?elilrtl pfgrt purposes of illustration, but that various
modifications may be made without deviating from the spirit and scope of the
invention. For example, the lead frame may also include a dic pad attached to the die.
Further, many of the elements of one embodiment can be combined with other

embodiments in addition to or in leu of the elements of the other embodiments.

Accordingly, the invention is not limited except as by the appended claims.
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devi ces 693, and/or other subsystens or conponents

694. M croel ectronic devices may be included in any

of the conponents shown in Figure 9. The resulting

system 690 can performany of a wi de variety of

computi ng, processing, storage, sensor and/or other

functions. Accordingly, representative systens 690

i nclude, without |imtatiG@pAIM8Bonputers and/ or ot her

data processors, for exanple, desktop conputers,

| aptop conputers, Internet appliances, hand-held
Icﬁﬁﬁlces (e.g., palmtop conputers, wearable o

cofmput er s, cel lular or robile phones, personal digital

assistants), multi-processor systens, processor-based

or progranmabl e consuner el ectronics, network
[elconput ets,  &ndmathad @mnmmmeﬁ%dunmmea mgprodsent, atthe emethod
cog%sﬂens 690 i nclude caneras, light or other radiation

He'8fs, servers and aSSOC|ated server subsystens,

di spl ay felgi 6%§3§lur§m lo®TapertRBPYa HRIsER SwitlCRTRYRARNES aftfnged

the system 690 may be housed in a single unit or

di stri but ed UVQTMﬁWLmeIe i nterconnected units, e.qg.

t hr ough nmuni.cat i ons et wor onent n )
accor d ROy STHER ducinentite. 0ok e MBHE R ige Srr dgune o
devi ces, andpreit@lor daid qﬁthvtﬁé'aﬁéﬁfureé in the substrate allgned with
conputer-readable nmedi a. [0039] From the foregol ng,

wi |l be apprewraspeniingpidsspeci fi c enbodi nents of the
i nvention have been described herein for purposes of
illustration, but that various nodifications may be

cofrede wi phout Tﬁ@)ﬁeﬂ{ddnﬁ ddigm m@reﬁpfhre' shib e g?fg A)aﬂially

the invention. For exanple, the |lead frane

cuger @uhﬂﬂuat%lanﬂ whpxanh the trmﬂtmlcfuttbeﬂchmpdlsa Furt her, many
of the el s of a di ment can be conbi ed Wt h
ot her % e FHee;the H B%fﬂ&f B‘H’e‘ﬁl gubstrate %ef @%P%F‘gtth‘:es‘lbsmte
el ements of &nﬁegkﬁ%gnﬁnbodlnents Accordingly, the
invention is not limted except as by the appended
cl ai ns. coupling aCmachBlectirorit afiento [the Jleall. frémmewilodhd dead frame
manuf acturin i Gt odevi ce, .t he thod conprising:

a.m
forming a pl S&FW&W@&B&W? aad the subliatst rate with
the apegbufiealyAohARSRe the die to the lead frame;

encasing at least a portion of the die and a portion of the lead frame; and
attaching a plurality of interconnect elements to corresponding pads with

the interconnect elements received in associated apertures.

[¢3] 3. The method of claim 1 wherein forming the apertures in the

substrate comprises constructing the apertures in a partially cured material.

[c4] 4, The method of claim 1 wherein forming the apertures in the

substrate comprises constructing a plurality of through holes in the substrate.

- 12 -




in an array; and after formng the apertures,
attaching the substrate to a | ead frane having a
plurality of pads with the apertures in the substrate
aligned with corresponding pads. [c2] 2. The nethod
of claim1l wherein the substrate conprises a partially
cured substrate, and wherein the nethod further

[esconpri s8s: cahphetleldyofoalainny wheeecip attddhig the Gubstete to the lead

substrate after. attaching the substrate to the |ead )
frape, GRMPHEREH FOWRNG thec sufslaiet 1o e, 189k fagng Rethoghcn adhesive

pogﬁ%ﬁéﬁh‘%@t&/ 1HE siRfGe A8 MR 1cRPRAhEONed between the die

substrate; electrically connecting the die to
the | ead frame; encasing at |east a portion of the die
and a portion of the |lead frame; and attaching a

L6l ur al | Py of Th?l.t scthadnertt daigheht sﬁl(@%o?qn&}?@}ﬁji ¢rypling a
R0 1AL S9B0SEH, BLSTED S0k SERHAE) e e

andtiersebgirdt@r m ng the apertures in the substrate
conprises constructing the apertures in a partially
cured material. [c4] 4. The nmethod of claim 1 wherein

f orm ng~t he turascin.the . substrate conprises
[ﬁ%onstrugtingﬁgg%Fﬁbe#fgngg‘#ﬁ?%ﬂgh holes in the

subst r attR.substdite fiefhkr Sompries Hﬁidﬂéﬁﬂd@fagx@ﬂ Adm dondh@vei1Byer on

attaching the substrate to the | ead rame conprises
coupl i ng t hethgdiddedine leyew the | ead frame without an

adhesi v osipt i oned bet ween the substrate and the

ead SR by SRS st Bt REnhIE @ifriitRe mrousn
conpri si ng Chyld intlle BondicEVORIdaREEQAL taydisCatd® the | ead
frame with the |ead frame positioned between the die

and t heattashingrthe eubsfrate|tothe ad framchesanpsises baiphing the substrate

wher ei n: theuﬁggaéQﬁﬁgn%Q&ﬁpﬁgﬁﬁg?ﬁéé%ﬁ%f§egﬁ&%%ﬁ%§%§?1ﬂm

| ayer and a con ive rayer
conductive layer and the lead frame.

[c8] 8. The method of claim 1 wherein:
the lead frame further includes a plurality of leads with adjacent leads
spaced apart by a gap; and
attaching the substrate to the lead frame comprises coupling the substrate
to the lead frame with the substrate covering at least some of the

gaps between adjacent leads.

[c9] 9, A method for manufacturing a microelectronic device, the method
comprising;
providing a partially cured substrate;
coupling the partially cured substrate to a plurality of leads;
attaching a microelectronic die to at least one of the leads or the partially
cured substrate; and

electrically connecting the microelectronic die to the leads.

13-



formng the apertures in the substrate conprises

constructing through holes in the conductive and

dielectric layers; and attaching the substrate to the

| ead frame conprises coupling the substrate to the

lead frame with the dielectric |ayer positioned

bet ween the conductive [ayer and the |lead frane. [cs]
[c1@. The et hodhofnathad off daivh&r Girther chmptisiag comaletely curing the

furth i nclud a.pluyralit f leads with adjacent
Suﬁ’sgrﬁifsa%{egﬁ%‘@é@g%gtﬁ eg’@ﬁg‘?a%%nd attaching the
substrate to the |ead franme conprises coupling the

substrate to the lead frame with the substrate
[c1goveri nglat Thashetbatref alaitnh®, figtprs doetprisiey adhdngent least a

| eads. 9] 9. A nethad fo nuf act uring. a

POH}O&O?@PEL@? %‘i P emawog she lewls afi Frowiing hifpTabslratgto the leads.
providing a partially cured substrate; coupling the
partially cured substrate to a plurality of |eads;

e1gttachi by a The natccsf daine 9dhetheo cahpligas foraigg afplirakty of
| eads, oy the partially cured substrate; and

ApRETREES 10 %P@ryal@bﬂﬁ@twbﬁaatﬁ lrefors equpling the - yhsteatgfoethe dpadhe
leads. -13 [ 10. The nmethod of claim9, further
conprising conpletely curing the substrate after

[e1goupl i ng3.t heThehrtiodtd dldm hevhepadthe ih@ividualeadsTi@lude a pad
met hod of claim9, further conprising encasing at )
ang gheartiallysyrad;sygpstipte ¢mepriseea ahgally pbprararesohensin qoupling the
r [ : t I . J.Ct 12,
sSSP0 URSUIAL Bt s LM e

aligladrvaikti Egtredpondanepade) #8 witeréih ehadaethba frhet Ub@prises:
substrate before coupling the substrate to the |eads.
[ct3] 18casfing ahlsashgdodioncaidhedlio apkhamertivniaiahg lsadsy pedial

| eads | a . h ryially.cured substrate .
conpri SRGRHiSE, FpBFy BESERE deeil FSbRCORER pfo v
the substr ahe iiiterchbhugect Slafiente @ERIVES agtbtiaktiapertirbe

substrate to the |leads with the apertures
[c14] 14. The method of claim 9 wherein:

the microelectronic die comprises an active side, a backside, a plurality of
terminals on the active side, and an integrated circuit operably
coupled to the terminals;

attaching the die to the leads comprises coupling the active side of the die
to the leads; and

electrically connecting the die to the leads comprises wire-bonding the

terminals to corresponding leads.

[e15] 15. The method of claim 9 wherein:
the microelectronic die comprises an active side, a backside, a plurality of
terminals on the active side, and an integrated circuit operably

coupled to the terminals;
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aligned with correspondi ng pads, and wherein the

met hod further conprises: encasing at |east a portion

of the die and a portion of the |eads; and attaching

a plurality of interconnect elenents to correspondi ng
pads with the interconnect elenents received in

associ ated apertures. [ct41l 14. The nmethod of claim9
wher ei nattadhéngthe doetodbe leads congpreses conpling dise tacksidd biéae die to

side, a back a urality of termnals on the
active side, SIEﬂaadéna’%tegrated circuit operably
coupl ed efepichey Egﬁﬂ'@cpﬁ% She et f%cﬁlenlga&shﬁ) r&eg le:ehﬁondmg the

| eads conpri ses coup the active si

to the Ieadstanmﬂﬂe%emheqmaﬂhglaﬂanect|ng t he d|e to
the | eads conprises wire-bonding the termnals to
corresponding leads. [ctr] 15. The method of claim?9

[cléﬁ’her ei Ny gt heTm-B ﬁ{eﬂ‘ﬁ}detft{cia? 'g:wgér 1n°a?t§8{1h%ﬁ1% n%@ro%feﬁ{r&%c die o

Si de, acksi de ura ter
at heasti one cff itkelcadanet tha pmmifaﬂg t:ﬁxteé duhﬂtﬂatﬁhoﬁnp?ﬁei &hdin¥cting the die to
cou ed to the termnals; -14 attaching the die to the
@a@%“’é%rﬁb? leads pegitipneche) lewst Periaklyibebvesn thedicynd the partially
mqé ; and electrlcally connecting the die to the
s conprlses wire-bonding the termnals to
corresponding leads. [c1l61 16. The method of claim?9
wherein attaching the mcroelectronic die to at |east
18ne of the |$h@§168wdtq$@1%rar9twb¢rply agtaphing thepeieyogtestronic die to

at %9 ne DF T RIS tdl? Ein‘u'&ﬁ gur%d 5 tra{%e%)len}eg%gg%gmqlﬁgctmgethe die to

Sopositioned east ‘partrally

thepattitite cpaudt silbkiryte with &€ 16430 at fetién of Che paiblly Tdaed substrate
met hod of claim9 wherein attaching the
posifienpesdiciteandhe diedgind theleadss | east one of the |eads or
the partially cured substrate conprises connecting the
die to the partially cured substrate with at |east a

[e1fgor ti on1of t e prRtoddlchaid W whkrsidREhERkEthe microelectronic die to
at least one of the leads or the partially cured substrate comprises connecting the die to
the partially cured substrate with a plurality of apertures in the substrate aligned with

corresponding terminals on the die.

[c19] 19. A method for manufacturing a microelectronic device, the method
comprising:
providing a partially cured substrate; and
forming a plurality of through holes in the partially cured substrate with
the holes arranged in an array corresponding to an array of pads on

a lead frame.

[c20] 20. The method of claim 19 wherein forming the through holes
comprises drilling the through holes in the partially cured substrate.
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posi ti oned between the die and the |eads. [cis] 18.
The nmethod of claim9 wherein attaching the
m croelectronic die to at |east one of the | eads or
the partially cured substrate conprises connecting the
die to the partially cured substrate with a plurality
of apertures in the substrate aligned with
[2tlor r esp@hdi ndheemethod| of shimhé9 dvbereinc f@nid® .the\ theupiocholes
for. mnufacturin ectroni c device thod
couBSH BITHEE TG SRR AT o e 16 e gl and
formng a plurality of through holes in the partially
cured substrate with the holes arranged in an array
[c2ejor r esp@@di ndht omathodr ofayladh pAdshaein forindegl the ah@ugh holes
CZO 20.. The net hod of cI aim 19 wherein formng the
%F’g‘ uting e patisthy cried substiate ng the through holes in
the partially cured substrate. -15 [c21] 21. The
met hod of claim 19 wherein form ng the through hol es
[c28t0npr i s@3. puffhbi mgthbeohaladimal 9 ywhareiad fsoigd ntkd ehfoagh holes
construct the through holes. [c22] 22. The nethod of
CORIPHIREH COOSHENG e '&ﬂ“ﬁhﬁ@ lep mathet ipgtithesrazhy. conpri ses
routing the partially cured substrate. [c231 23. The
met hod of claim 19 wherein form ng the through hol es
[c2gonpri sés. comat rme‘thb(ilg)ftdlﬁnt hoowldreitop@sidigd f@Ubartially cured
hot ol i t hography, [c24] 24. The nethod of claim19
su %?WWSS/P@NW@H&%E%E?S%IW -cured substrate
conprises providing a pre-preg material. [c251 25. A
m crodevi ce, conprising: a partially cured substrate;
(28 | ead DFame Acatneddid, donprivengpartial Iy cured
substrate; and a m croel ectronic die attached to at
| east ofdaBRlly garel sabsticane or the partially cur ed

substr a%?%ad[fga%‘?e] co%gectg—cp% tm: ﬁgnq 91 Vélﬁ:rgd subs%rlat%l Erlpl

wher ei n conprises a
a microelectronic die attached to at least one of the lead frame or the
partially cured substrate.
[¢26] 26. The microdevice of claim 25 wherein the die comprises an active

side facing the lead frame, a backside opposite the active side, a plurality of terminals at

the active side, and an integrated circuit operably coupled to the terminals.

[c27] 27. The microdevice of claim 25 wherein the die comprises a backside
facing the lead frame, an active side opposite the backside, a plurality of terminals at

the active side, and an integrated circuit operably coupled to the terminals.

[c28] 28. The microdevice of claim 25 wherein:
the partially cured substrate comprises a plurality of apertures; and
the lead frame comprises a plurality of pads aligned with corresponding

apertures.
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side facing the lead frane, a backside opposite the
active side, a plurality of termnals at the active
side, and an integrated circuit operably coupled to
the termnals. [c27] 27. The m crodevice of claim25
wherein the die conprises a backside facing the |ead
frame, an active side opposite the backside, a

291 ur al i 9. of Them¢rndé¢vicenf claime2Saghérein: si de, and an

integrated.circuit operably_.coupled to the term nals.
[028] 28 S ROk AGITALY G teyials 229 Aprinieeiofed Gt operably
partially cupgghsbshé RbfinaRNPrises a plurality of
apertures; and the lead frane conprises a plurality of

pads al thgrdead finhdrcaropnises pohotality of bpds;tandes. - 16 1c291
29. The_,m crodevice.of claim. 25 erein: the die i
conpri sH¢ Iglcﬁ‘i’fﬁy i WL’E?T CRBPIICA S B ug?ilay Qb Wirrrkgida lestrically
circuit oper : ' 5. .the | ead

_ @rgﬂrﬁéc’fxrf%qﬂﬁ’ heleaqs {&ggﬁﬁ%{gggd’g tgﬁllgﬁ%lﬁ

frame conprises a plurality e
m crodevi ce further conprises a plurality of
W I e- bog(ﬁs elgﬁCt rically fccgnnecti ng the | eads to.
[S3%or r espotidi ngN§ BEFPARHICE off gy 2 nihereHithilead fgams isatigehed to
s L S8 e LB EREdHoRTE phit el ehiien e chd famo and
thepostidliyaned dobstvaeen the |l ead franme and the partially
cured substrate. [61] 31. The m crodevice of claim25
wherein the partially cured substrate conprises a

re-preg; mat rol &R o§é’iaimﬂj§ vme ll? Iﬁ{%&agtﬁal cu%f‘.L{Qstrate

[6125 wher ei n: ?Eéeﬂ{é?e conprises a plura erm nal's

coramdsean prévpegradtedhici rcuit operably coupled to the
termnals; and the partially cured substrate conprises
a plurality of apertures aligned with corresponding

(3% &F m nais. [flg%]&icggdev?&%fm&{l% %Vﬂe‘f n'Of claim 25

wher ei n" the rame i's posifioned at |east
parti al thy deedongeises plugilRy angrhivalspad tih ahtbpraed B6uit operably
substrate.
coupled to the terminals; and
the partially cured substrate comprises a plurality of apertures aligned with

corresponding terminals.

[c33] 33. The microdevice of claim 25 wherein the lead frame is positioned

at least partially between the die and the partially cured substrate.

[c34] 34, The microdevice of claim 25 wherein at least a portion of the

partially cured substrate is positioned between the die and the lead frame.
{e35] 35. A microelectronic device, comprising:

a preformed substrate having a plurality of apertures arranged in an array;

and
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[c34] 34. The m crodcvicc of claim25 wherein at | east

a portion of the partially cured substrate is

positi oned between the die and the | ead frame. [cis]

35. A microelectronic device, conprising: a preforned

substrate having a plurality of apertures arranged in

an array; and -17 a plurality of |eads attached to

t he substplutabityniof heads eatfagittidviodthel subetmats wittavhe gndivigead leads
n the supstirate

aligned with. a correg ndlqﬁ_agertureﬁé

and conf i gur 88V1Pp 2 Pag aligned it 3 CRCSPARLIRE aRqTRER i the substrate
[c36] 36. ThendbGimat@ah QR a%f{ﬂe&%neéct eieaiem 35

wherein the apertures conprise a plurality of through

holes in the substrate. [c371 37. The microelectronic
devi ce 3& m 35 ereln he sugs rate is attached
[$3%l5 t he PBads “WF t/RISHC %ﬁtfoﬁl&h ¢k ob 131y dA eWhesginghen apertures

coﬁnﬁiﬁséé‘?ﬁ&d’lﬁ? 8f @RshehhBlesli ﬁ{é%ubi g@l 38. The

m croel ectroni c dévice of claim 35 wherein the
substrate further conprlses a dielectric |ayer

attacheg hge I,eadf, and a conductive | ayer spaced
[SApart f Zrm t hae |ﬂ@5@§_ecfr@gg]degge ofrdaim 8p gdiaen rtb?nSEbStfate is

att@l 48 B lsédgivgi‘rec t%ez[ elve tp%ﬁtl%ﬁ'%féét@«}eg tﬁ'é Fﬁbesgfate and the

conprises a tric ayer attac

leads. conductive | ayer spaced apart fromthe Ieads, t he
device further includes a plurality of interconnect
el ements attached to correspondi ng pads; and at | east

3§Ne i Nt gg congect ﬁto%f@ﬂfmm&ﬁ%%; Gathd %5 CQHBLRC 1O substrate

the conductive ayer he 'm CrocC
furthey Icompﬂﬁes(li dicleridio lwhe aithdhell he tiRUbads e cadiRiveSeFerdpaced
arti aI cur ed material. [c4l] 41. A system
ap%b the 17999 i croel ectronic device including: a
m croel ectronic die including an integrated circuit
and a plurality of
[¢39] 39. The microelectronic device of claim 35 wherein:

the substrate further comprises a dielectric layer attached to the leads and a
conductive layer spaced apart from the leads;

the device further includes a plurality of interconnect elements attached to
corresponding pads; and

at least one interconnect element is electrically coupled to the conductive

layer.

[c40] 40. The microclectronic device of claim 35 wherein the substrate

comprises a partially cured material.

[e41] 41. A system, comprising a microelectronic device including:
a microelectronic die including an integrated circuit and a plurality of
terminals operably coupled to the integrated circuit;
a plurality of leads connected to the die and electrically coupled to

corresponding terminals, the individual leads including a pad;
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term nals operably coupled to the integrated circuit;

a plurality of | eads connected to the die and

el ectrically coupled to corresponding termnals, the

i ndi vidual |eads including a pad; -18 neans for

i nhibiting nold conpound from covering the pads during

nmol di ng; and a casing covering at |east a portion of

t he di emgags domponttibiting afiokdheothpauds. frofnc 4@Yerihg. thEhgads during

system of claim.41 erein the means for inhibiting

mol d conpouﬁﬂg%ﬁﬁﬁﬁgse a partially cured substrate

attache . . : Lal

31 whor 1R T AN cHEREPa SRR e BT B U fhas.

conprise a substrate attached to the |eads, the

substrate including a plurality of apertures aligned
[4%i t h coff-espdReisHicBarlsclain vHevhegmsthe maaps fon inhipging mold

[ [ r f i.ahi biting

co R o B A MRS B e R0 Bl 6] s

The system of claim4l wherein: the neans for

i nhibiting nold conpound conprise a substrate attached
(430t he4$-eaddhe shdempfselnimn & whergini thg mepisufonlinhiyitiog mold

Li j r di ads. on .t he .
cof BT R o Lt R RGNS BRI bR g magratity
of hpdref&aitighed weh eoBedpondihg pedesh the Gead@r r espondi ng pads

and received in associated apertures. [c46] 46. The
system of claim 41l wherein the | eads are attached to
he nea f i.nhi bi ti ng. nmgl.d _conmpound w t hout .
Médhesi vgibet @éee ﬁy%%ﬁlg ?fegggnng% dwﬁ?{gmrrégnlge?ns Pfgr intiPiting mold
comPpourdl donigisaalpe-pRapemack]. [ c47] 47. The system of
claim4l, further conprising a processor, a menory,
and an input/output device, wherein at |east one of

he proggsso the mepyr. r,the input/output device
k4|ncIude%Ethe%%?g@ggf%§$W' ?§W3@$Fbe. 19

the means for inhibiting mold compound comprise a substrate attached to

the leads, the substrate including a plurality of apertures aligned
with corresponding pads on the leads; and
the device further comprises a plurality of interconnect elements attached

to corresponding pads and received in associated apertures.

[c46] 46. The system of claim 41 wherein the leads are attached to the means
for inhibiting mold compound without an adhesive between the leads and the means for

inhibiting mold compound.
[e47} 47. The system of claim 41, further comprising a processor, a memory,

and an input/output device, wherein at least one of the processor, the memory, or the

input/output device includes the microelectronic device.
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