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FI ELD The present Wmmﬂwmmmmlat es to mcroel ectroni c conmponent
ass&bllés In part cts of the invention relate to WM

m croel ectroni c conpon&teecassenbl i es enpl oyi ng | ead franes and”l mmmm"“ww
manuf acturing m croel ectroni c conponent assenblies enploying such J,gaek
frames. Certain enbodiments of the invention provide packaged

m croel ectroni c conponent assenblies. BACKGROUND Sem conduct or chips or

Si1icon . MEERGHRCHRO g qiﬁaé&é&k%%f%&%%% TNELERD FRAMES: e
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referred to as the "active surface " of the die. The active surface
typically also includes input and output termnals to facilitate electri cal
connection of the die with another m croel ectroni c conponent. Since
sem conduct GIEEGHNRICALAFIEDD degraded by exposure to noisture and ot her
chem cal attack, nost dies are encapsulated in a package that protects the
dies fromthe sufThepreienyingentionoefates to ﬁﬁiceoqdmtdoa@mntpppbnbéslsynibﬁeﬂ ulde | eads
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the | ead fr y w re bonding. The connected | ead frane and die may
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surface, often referred to as the "active surface," of the die. The active surface

typically also includes input and output terminals to facilitate electrical connection
of the die with another microelectronic component.

Since semiconductor dies can be degraded by exposure to moisture and
other chemical attack, most dies are encapsulated in a package that protects the
dies from the surrounding environment. The packages typically include leads or
other connection points that allow the engapsulated die to be electrically coupled
to another electronic component, e.g., a printed circuit board. Typically, the leads
extend laterally outwardly in a flat array that is part of a lead frame. Leaded
packages include a semiconductor die, which may be attached to the lead frame
either by seating the die on a die paddle or attaching the die directly to the leads,
e.g., via a die attach adhesive in a leads-on-chip attachment. Some or all of the
terminals of the semiconductor die then may be electrically be connected to leads

of the lead frame, e.g., by wire bonding. The connected lead frame and die may



conponent assenbly 10. This mcroel ectroni c conponent assenbly 10 i ncl udes
a sem conductor die 20 having an active surface, which bears an array of
termnals 24, and a back surface 26. This mcroel ectronic conponent
assdwbl y* 10 is a conventional |eads-on-chip package with a plurality of

| eads 30a and 30b attached to the active surface 22 of the die 20 by
adhesi ve nenbers 35a and 35b. Typically, the inner length 32a of each of a

i fofi b hed h
The innor | ciatnbESEReRIAk o ShbRS SRRl to. iR Hel ARAgRL A o
the die 20 br)‘tto?oél@cﬁmmt esthssHeve asgiimy. Fhé |eaH§%xtema5ut@§@w faémtth@nto!d st
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nol d conpound 50. | n many conventional aéB i cati ons, the mold conpound 50
i s deliver edtigshing the ﬁﬁ@ff@’ eRgHaiohhepwise §@§hQ dievafl. chhe capillerrwillteerect r i ¢
conpound is r i e red
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dielectric fI . n he ter 34 [ essur it will
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sweep, " can cause adjacent wires 40 to abut one another creating an

el ectrical short. Wre sweep may al so c&use one of the wires 40 to bridge
two adj acent -3 a leads, creating an electrical short between the two

| eads. These probl ens becone nore pronounced as the wire pitch becones
smaller and as thinner wires 40 are used. For exanple, the stiffness of a
20 Nm dianeter wire is only about 40%that of a 25 Nmwire and a 15 Nm
dianeter wire is only about 13% as stiff as a 25 Nmw re. Since

sem conductor dies 20 are continually decreasing in size and the termnals
24 are getting closer and closer to one another, wire sweep in conventional
packaged m croel ectroni c conponent assenblies 10 is likely to cause even
nor e problens in the future BRIEF DESCRI PTI ON OF THE DRAW NGS Figure 1 is
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Figure 4 is a schematic cross-sectional view of a packaged m croel ectronic
conponent assenbly in accordance with one enbodi nent of the invention that
i ncorporates the mcroel ectronic conmponent subassenbly of Figure 3. Figure
5 id$ a sthematic cross-sectional view of a packaged m croel ectronic
conponent assenbly in accordance with another enbodi nent of the invention
that incorporates the mcroelectronic corrponent subassenbly of Figure 3.
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7 is a schematic cross-sectional view of a stacked m croel ectronic
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invention. Figure 11 is a schematic cross-sectional view of a stacked
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| eads, and at | east two bond wires. The microel ectronic conponent has an

active surf fethgnelesgnis: phiheopssambly 8 bavabepe exgagemtedafar REPesRsS gte. The
| ead b
ormonent, v Y 3o B ichdFa okfind had e boitBn 6 it Soop

conponent, avi ng an el onga

reduced-t hi d'beigms!. inrsaei ahaagpmblyhatofiabomti‘ébbdsMS adj acent the term nals of

the mcroel ectronic Gom nent i ckness
Joted

and an outer sur °Y§: r'E?StrFéi"Zjﬂ?r\é@Ef“\AﬂPﬁ'leﬁtr?'?"br?PWR8“%’Ett?S\?S bﬁ?% ace of

the m croel egbr pém@g@@rraoaembld EompbiMersg. eMmiid sl eongsupiad 50 hiypicamss and
a bond surface at a second et%ht outwardly fromthe active surface of the

ni cr oel ect r dNC@PEYaiss tBadie 3 hejadbesiveimamRars 3ps the kendwires 40, #A & cond
thi ckness arlFInérhI%nI]t'nESSIZ hShéadss @rﬁaﬁe‘ﬁ{alﬁmrbftl I%Weﬂ@h@iaterwh of

t he bond wires nmay ctrlca y coupl e one he term nal s of
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m croel ectro |c conp hat " I's nho greater
in which a molten dielectric compound is delivered under pressure to a mold

cavity having the desired shape. In conventional side gate molds, the mold
compound will flow from one side of the cavity to the opposite side. As the front of
the molten dielectric compound flows along the terminal gap 34 under pressure, it
will tend to deform the wires. This deformation, commonly referred to as “wire
sweep,” can cause adjacent wires 40 to abut one another, creating an electrical

short. Wire sweep may also cause one of the wires 40 to bridge two adjacent
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Anot her enbodi ment of the invention provides a nmethod of manufacturing a
m cr oel ectroni ¢ conponent assenbly. In accordance with this nethod, an
active surface of a mcroelectronic conponent is juxtaposed with first and
secend |l‘*eads. Each of the first and second | eads has a body having a first
t hi ckness and an inner |ength having a second thickness that is |ess than
the first thickness. The first and second | eads have i nner ends opposed to
one anot her  across ternlna g@ ﬁIrrst an con

ieashorte

attached t o398 &89 '\'78 a rqj%% cerGBeﬁhgc agscohﬁ'Sﬁeerﬁr [Pﬁ a

l'i near arr ape&dmé fiofé Eﬂin%uﬁ@éd a£thebyird bi@crﬁlﬁédomés%ﬁfaflléﬁﬁwcﬁaé fHivsHen Wires
| ongitudinally through the term nal g The body of each of the first and
S8

second | ead40raig usade FOR example, g & @f actthtimi diampten avre) is hhablt i s
spaced a bo o‘rqﬁ

m croel ectr g%ﬁ:ygtﬂ ?g%%ggﬂmﬁé Fp(frj ét Oﬂ?r%ﬁété?’ﬁ@&%@ﬂgtﬁ P g%thfeéfta 8 Sgﬁ I'rst
term nal of atZfeyamwimy Sinck semitbreductoralied Zharetconfinudiig dfebrre%inberadrzaradda
second bond wire 0 a second term nal the array .and to

The T nner | BIRTIES 8 SecORig clase A8 Sipses O SBeBRE WERFURRPAS ay
each have acBRydriftfanEhabed hitRiditrohicoBiBEnd tdssemblied ecis! ikl its | ess
than the body height. A mcroel ectronic conponent assenbly in accordance
Wi t h anot heragsebentinraene problipmisdretheffutuse. and second i croel ectronic
conponents; first, second, and third |leads; and first, second, and third
bond wires. The first mcroel ectronic conponent has an active surface that
carries a fBRIEFDESGRIBTIGNORTHEOQRAWMINGSi nal . Each of the first and
second leads is attached to the active surface of the first mcroel ectronic
conponent and hakigafe ¢|i®Rgsahenabie\cregsdsestieral uiew of Bi elavestioriahnaekager gt h
that is dis ] | s of the mcroel ectronic conponent.
The body hagﬁ?:rﬁglgg?%rﬁggﬁél g@tgggém@?rst hei ght outwardly fromthe active
surface of the fFluate i cisoal echematicc arosspsrvtinnalaniéwt hd ianmeicroetectrohichas a

bond surface_at a ht outwardly from surface of the
Pore o e obofert SRS RENR oGS W ohe BirkpGinB b e SVerfief Ofe' e
r second hei ght.Fighe f3 rista bsohgmatic ecrebesédtional Iview:miptres nib®efdctrahic

termnal to the bond surfaél'i7 of the first |lead and the second bond wire

el ect ri cal | §ORBONEE SUbRRseBRHRigWe A #iar theaqddiien i hendingriEtss: of t he second
| ead. Each of theiglid $ls #8chenpiRoRONi¥h4ISToWdta aaa@a@balmraer&t}&mc
outwardly fromt he active surface of the first mcroel ectronic conponent
that is no gemporenttassemblyeinfaacordanee gyith. orth embediorent of dhe érventien that
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the first m croeFigate ®is & scrematicendss- sBmeo@awmdom pacielged tniiofvefectroniponent
is attached to the outer, surface of the first

ody of each. of 't
second | eadSOMReRENt ASSEMBYNG AFceedance With @az*rhsr 86@89@%‘9”& qqﬁh?dn\"’él"ﬁf‘nal
carried on tm.@@rpdraegmémﬁﬁoaéctrdm SHRETHENTE =88R 0P P éﬁrr@grmonent to
the third | ead. Another enbodi nent of the invention provi
nm croel ect roni c KigHigorferis as sehamatic Wé@ssrﬁﬂ@l'%%sV@Wmer 8endigroelsstrenic
conponent, aor cond
bond wi res, é%'ﬁﬁé”eﬁ?t%‘f'@&"r’ré’fn X, d&\%%gtn%tr%gsmg e@%ﬁﬁ@&”ﬁ \%ﬁ]ts?tlﬁﬁ%}tﬁﬁes. The
m cr oel ect r that incotnapaiee the m@soea\eptmq mmmeﬁawaesemlylmgmraar ay of
term nals. Each r a4 array
of term nals andlgéH'terognéa %Erec%?%ﬁgﬂ) ggallﬁlp%g”eéﬁ%]%y&‘du@ n% |er(f rQ rst
direction fcompd)mm\tlasemblyeﬁgtllranoﬂmrrencﬁodtdmtoemndvémnds has an |nner
| engt h adj acent m nal s n el o X di.ng
| araral by outwar GO & i Fheaalic cBBs e A Lihorl § SHKERSPRRSETPRR:
The body of cerpptnenit éésemfbw st aedrdamed NWith e altb@atide férmiSddiBhClonage and an
outer surface at a first height outwardly fromthe active surface of the
ni cr oel ect r WP ¥bnponent. The inner length of each of the first and second
| eads has a second thickness and a bond surface at a second hei ght
outwardly fromthe active surface of tHe mcroel ectronic conponent. The
first thickness is greater than the second thickness and the first height
is greater than the second height. The first bond wire electrically couples
a first termnal of the array of terminals to the bond surface of one of
the first | eads. The second bond wire electrically couples a second
termnal of the array of termnals to the bond surface of one of the second
| eads. Each of the first and second bond w res has a maxi num hei ght
outwardly -7 r fromthe active surface of the mcroel ectronic conponent
that is no greater than the first height. The dielectric matrix covers the
f| rst and second bond vvr res. and at | east a portion of the inner |ength of
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,a r mcroel ectronic conponent has an active surface that carries a first
term nal and a second termnal. Each of the first and second |eads is
attached to the active surface of the first mcroel ectronic conponent and
has®an el ongate body, a reduced-thickness inner |length, and an internediate
| ength. The el ongate body of each of the | eads has an outer surface at a
first height outwardly fromthe active surface of the first mcroel ectronic
conponent. The i lengt by i ' S 1d) t rm n. he

m croel ectroni € @%%ngng %n(f%ﬂg@gg&b&;ﬂéég%‘?@g%’e v‘a‘{wa&geag]o'ﬂn@qr%lee%rﬁ%@
outwardly fcempbhentaatsanblguinf acrédndehevithi ast altereativel egbodinient adntpenent .
The first height is greater than the second height. The internediate | ength
of each of #MW&Nt@Rds is di sposed between the body and the inner |ength of
that |ead. The i pigerdeft ok Cal Soitinbiatidbs BRLdrian dvisW' LRGP brcRiddiond hei ght
outwardly fromt active surtace of the first mcroelectronic conponent.
The third heomponerst dsesemblyhaactdrdamderwith adurthier embodigenbokthe im@ntiothe second
hei ght. The firsf. bond wire El ectrical Ié cougl.es Ehetfi r st .terrln' nal. to the
bond surface of 8§17 4% 3SEaMAtRCTPRSSERLOALVIBY £ A ftacked Bigtqeiset Py

coupl es t he g886APNY it BEcBraacelvith it ahether embbairRNosf thetveaged | ead. The
second m croel ectironi c conponent” has a back surface oriented toward the
active surface of the first mcroel ectronic conponent and an active surface
oriented awpteTfAIcEDIOESERIPTION! Croel ectroni ¢ conponent. The back surface of
t he second m croel ectronic conponent is attached to the nmounting surface of
the internegy at egveridn of each of the first and second | eads. The third
bond wire electricalTy couples a third ternminal carried on the active

surface of the nvafie® eembodimeneOMEPNEY * presant hinventictad prdvile eegrbuef
under st andi ng, the foll ow n% di scumon is subdivided into five areas of

enphasi s. TRECHPReSiroqie GompRNantsetreqbliesapf gaetbeds i ferpipgBiskastecieBienb i es
enpl oyi ng T edhipBAsAtN dsaRibied a0 FHAMRIMSN 'AfirBEIdaRGHc WdotpoRbAC! &fid
enbodi nents of "the invention. The second section describes aspects of

m cr oel ect r GMiCEOQIBRHBIE FOMBGRRMIASSERblYA VNN eBCORASS Fiveriol efcartisles cof
conponents | r.e i S e\ I i o)

di scusses o gﬁ%ﬁ&rgbgﬁp@glﬁgﬁ%&f %@Mﬁgﬁ?eﬁ? gés%erﬂ P&]ﬁgﬁr%%'&?/?%%%ﬂs' fip
reduced-t hi chipes dalegnd f areaye $BGA) achiuy, dem@ey woft b satigiyt efd offiar etypeas | afe
enbodi nents of the, invention. -s ~ .|, The fourth section describes

al t er nati ve "HF"OF 8"8%'998?4'?85 BBWtsatggr ties having stacked

m croel ectroni ¢ Aormierwdcironici Nédnhponehhe aidntibly S @€t betorasihdd N@Rh MenBods i n
accordance with other aspects of the invention. B. Mcroel ectronic

Conponent ASTbRFmens iEﬂﬁ‘l’Qﬂ/?ﬂQiCM@GicT RPERONEDS 2lole@st-twgrdaads; Q’GF’E@ 2 and
3 schematic i Wl N ﬁ%]q i Wn
accor dance ;’éétsl):ltdéée*)g@% gvgégmﬁiggi@gtot%gcg Hlltcﬁ:g I nvgﬂ%ﬂ%\‘?ﬁ@%ﬁ%dﬁ%nb
m cr oel ect r aniagraymijterminals caried coftbe aetivet surfage.eiThe dgadsubay be atiaches to

rimarily b t ! i i ,s..fashi on
B nst vad i G shéedbfin Birofiekrb e Bt T RAR Fibe s e
corme][ ci al dmwvlagatebgody al?dhe rpﬁmdealgbtd:knéssgnﬂérelengtbnhat ils@iqmeed\bd'psemrrbl y
100 of Figure 4. Turni Lrst. to Figure 2, 't i croglectronic ¢ onent
subassenbl'y ipTERala Pl isrie e Eanic BanEorsint - 3o Bof SRS bRs AT R0 and
a pluralityttknessdnd bAloutdheurfaice b el fRet dightoubwamanfedth thd Gchass@facact i ve
surface 112 and a back surface 116. The active surface 112 carries an array

of termi nal 8f hesniciaglestionicaoppopent ThednHeRgh has Rsecandiiginesy and ar e

al igned al opgnd dupfagkt sidangdeopidhéight Blivdidly MrshOfleS bR istriseamang@at 110.
In the illustrated enbodi nent) the“termnals 114 are arranged in a

| ongi t udi namigroeleeEenic neprapangpt. i nThehificst thickness is rgresten 1thaar bes seapydr ed

al ong eithey..s) 1 gl f. ] ectronic. i,S known
in the art, {hs'?jﬂ(ﬁ%'ggtaggéggg@]rs gﬁgg@r'ghg%rtréepnt Eggrlr? acgﬁ{i‘:h% ﬁ“ gnggé\?ngf‘hgﬁ%ﬂdre
pitch, i ncreiresngay g etexiricaliy coudier oref of e¢heiteahinals1ldf the maigoelattrohicch t he
termnals 114 are nore widely distributed on the active surface 112 may be
used instead. The nicroel ectronic conpdtient 110 may conprise a single

m croel ectroni c conponent or a subassenbly of separate m croel ectronic
conponents. In the enbodi nent shown in Figure 2, the mcroel ectronic
conponent 110 is typified as a single sem conductor die. In one particular
i npl enentation, the mcroel ectronic conponent 110 conprises a nenory

el enrent, e.g., SIMM DRAM or flash -~ o menory. |n other

i npl enmentations, the mcroel ectronic conponent 110 may conprise an ASIC or
a processor, for exanple. During manufacture, the |eads 120 nmay conprise a
portion of a lead frame that includes dozens of |eads, including a set of
first leads 120a and a set of second | eads 120b. The inner edges 125a of
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110 by neans of an adhesive nenber 135. In particular, a confronting
surface 130a of each of the first |eads 120a may be attached to the active
surface 112 of the mcroel ectronic conponent 110 by a first adhesive nenber
135& Sinilarly, a confronting surface 130b of each of the second | eads
120b may be attached to the active surface 112 of the m croel ectronic
conponent 110 by a second adhesive nenber 135b. In one enbodi nent, each of

R Al Rt N e el ek
adhesi ve mermhgighil sRwarip frofmethie AcivnBlfdaé ¢Ifth@ nliktBsIsBRbAS thidpbesiit thallis a

curabl e epoxy. Leads of conventional |ead frames, e.g., the leads 30 in
Figure 1, typp@eater than thedirsidighint t hi ckness along their length. The | eads

120 of Figure 2 h ed-t B A [ 126
that is It%?cker t%gcﬁh h%rﬁ%\bﬁ]@?ntl%%ﬁﬁ??@?nﬁﬁgd%iﬁﬁ%%ﬂﬁ%fﬁt t eai nner
Ienﬁt_h 122 f:aﬂnrtbﬁleuw?niegompgg@rﬁitasamhb?. lhratcomrdariadawhlh gﬁ@metﬁad, c?e)ei:im% ei
each inner len extends a distance fromthe - - nner e o
Che. body - 126501ach & R Celgdta Sormpanert BotSnssdu SsbahgeBERdea: ncn
(about 25 Magh of GRINFst aRASSERBRY I96kBAY 2 2R HAkinghs fitdttfickheRUmdla0a has

a fi
an outer surface 128a spaced a first height H fromthe active surface 112
of the mi croiineciangth bavingrpmesand thickness ¢had dsliess Asan tire firakiniadkhesshieThecond

| eads 120b . 8 i S i st

e gnt bt v et B SaBhOHAE hl bAGertds b8 1d Sn BRGRE S0 be B Bl OF | 1
| eads 120 nagafe Tenfistibhy seomidhitats whayhba attaclkedrantiel actveRsusfaee ad the hei ght
H fromthe active surface 112. The inner |length 122a of ,ta first |ead
1505 has. a bBRIOYRFIAiG CTmRaNSIii Vil @ AL A fo Rt S 2, SaT g yH NG aciKe

second | eadsgdrfdda éb@éncﬁn@m?@itwhélﬁﬁtﬁ\r&?gﬁbtheﬁaﬁﬁnafgéd?ﬁh@%d?laffe@néﬁ‘%f %ﬁg

may be positioned at a second hei Hz fromthe active surface 112.

first hei ght thefirslsangsegoad leads m veaniererigpe agizcerd disiinnandengtiy thap
hei ght HS b vg)gﬁ 5&%% 5% f
eglcﬁ of theefse squgl.) he @glrgéltalgég |mrr§2§? %ﬁ@eg Cgégéqﬁee?’gﬂéggﬁr%ﬁz? and

HS nmay be vacoreponeant.médirst romdrwieaimay beaattaghed taud dirst dgnpdina af it arréyh andhe

enbodi nents sh ' L qur ) i.rst. hei HL . h e
thi ckness. of & g o dEhgH F it rsCRelandln SEoeBinerd i, bog peeRhed Bfe 1 cau
bodi es 126. $econdeemainil afuhearrayrphe ietiedhhariengthef dthesdond (e bTNe fidD
conprises a die attach tape having a thickness of about 2-5 mls, e g.,
about 4 ni | sandsecond,Bend Mresd)ay: SAFH Nake Famexiglum, heighly OPF"Qfg?Yff()‘?rﬂéBgf roma
thin metal fgive soabe iR BERMRA the BbGPhdiyhthave a thickness on the order

I enbodi

of about 4-15 mls. In sone odinents of "the invention, the thickness of
the | ead bodi es 1R6micsogigoleanic tempaneat assambly timagcqosdanee iy, anghent 4-8
mls. In one N [ t d ' hi ess of
about 5 ml S?M%@h] h Lgéqngggggl%pa?%& a tcaé@ e@ﬁ?%l?ﬁ%&?c%%%ggp tisbnflﬁgti"l
conponent 118edondt laadattirdsleads; ramd dirst, 388ond, hand érend band Wiresst Trei Gitst H, in
certain enbodinents is between, about 6.m|s._an bout 12 mls.. |l n one

bar tcul ar | TSTERERTIS Sompareat Agh e poa st el 83ktles HrnEl efrinale™f abou
4 mls and t$scondadrhingi. e Ead? &f gy 6irsd dndi sdoond Jeads Bbattichednol the adtieédi ng a
first height H of about 9 mls. .1 r In one enbodinent) the step height
Hs is at | eas{riagenrfithe figst micegslratronis’ carapaneel .anefﬁésiaﬁ‘n%’P“Q Rdrady sl a
desirably hagdachdlitiitess imeraltengtﬁaﬁfat 3 WpodediddiaceAPHYE tetiflIS 'P1Rd . SO
the step height Hs may be about mls | ess than The thickness of each |ead
body 126. | nmicieelesteanit gopeneiddi hbaitbadytlas anuienerfadenat Befitstdgighbdi es
126 have a tAhi ) e LVE: about
Amile th o R ToRl 18 Rk uhs ofRE AEmRESIE R BTont ShathE Fnd
surfaces 124inaér tength hagra bendhstrdack?at atsegose dweight foeikwdrtlyHzorof thabamtive 6 i | s
fromthe actjve surfac 12. |1.n.one enbodi nen .he step. height . Hs .is 40%
or mor e of  t AR B RE0st BfcrosEct etk Cangetbs e fref nEioRLisAredeh inan the
enbodi ment, the step height Hs is about 50-60% of the thickness of the | ead
body 126. In the enbodi ment shown in Fidure 2, there is a sharp change in

t hi ckness where the | ead body 126 adjoins the inner length 122. This is not
necessary; a nore gradual transition between the bonding surface 124 and
the outer surface 128 can be used instead. The nethod in which the inner

| ength 122 is provided with its reduced thickness is not material. The
reduced-t hi ckness inner length 122 may, for exanple, be created using
conventional phot omask/etch processes, machine tooling, or |aser ablation.
Figure 3 schematically illustrates a microel ectronic conponent subassenbly
102 that incorporates the mcroel ectroni c conponent subassenbly 101 of
Figure 2. In particular, the device showmn in Figure 3 may conprise the
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,L t positioned in the term nal gap 132 and extend outwardly fromthe
active surface 112 of the mcroel ectronic conponent 110. In the subassenbly
102 of Figure 3, each of the bond wires 140 has a maxi mum hei ght L
outwardl ¥ fromthe active surface 112 that is no greater than the height
(HL in Figure 2) of the outer,surfaces 128 of the |eads 120. As a
consequence, none of the bond wres 140 w || extend outmardly beyond t he
comon pl ane P of, t he ou rfaces 12 n quure 3, the

{
maxi mum hei gfgcANdoheiBlife 5% itoBd i Sjestitally ')gﬁeae & Tyt (orBinR gbe H, of
the common PhaRe stitadedMinadirbiBaB UM, theeRord Bord 3@Cigcifiéatly Xapled the! oW

this common plane P. In select enbodinents, this distance is about 0-3
mls (about 6eqHdniegnivakio thenb@wesnpﬁaom futharseseamad tiadenEach hfetma finshAoe D i s

ctep hei ght PR gk as TR oo BaCUEw B bR o BPB BB g
wires 140. | first smieRjelextefict Etﬁhp(ﬂ\e‘ﬁft apathpl gbtgrbsteﬂftha&bmd first Shdighti NBBet he
t hi ckness of the bonding wire will provide nore than adequate

manuf act ur i n@e@%udem@m,eé%ct&oal%meﬂhms 2 haclh iéacH qr@@t%@wafﬁ thetactive end
outwardly beygrg f féﬁf‘es | ead
bodi es 126. I¥n ac?z:gfﬁg?e@\?mmteéﬁ%gﬁ Eg@e(r"é er@%%ﬁg?\éﬁs 0 ﬁéﬁ%la\?én%r?g%

m cr oel ect r oaway doompdherfirst nhicreslentrdnic 1@Enmameht. asThehaecond nEcnoetestionia

esombl i co. EapRS f BB R pdu8 ket ek o 45 HBEY o Path PERRCAE AR nent

assenbl y 100séduid leadsTeThe fhirdWond Wlfé)élebth@alm cduphises thirdnteAipangenenbn
subassenbly 102 of Fi 8ure 3. The mcroel ectroni ¢ conponent assenbly 100

al so i ncl udetfeAtivesEEacs ¢f the e¢ondimigrasipptropigrepwopeet tg dhaithitdiead. 120, the

m croel ectroni ¢_cAmRgemAddimeA o (B8! hihtish $ANIR! & it@eredde

| eavi ng an exposed portion 134 of each of the |leads 120 extending laterally

out wardl y fr eemperentiassemblyi @ahmqludesw@mcnqeletcﬂemcl ¢amponenk g sabetifireént

the dielectr el 5 front
surface 153 Io d 'he[:'%?s(d]s%g?ﬁdq%ggg a@%gdsge%tc?ﬂ Oh&r‘tg\lpr c?% %g!fh%ré{jﬁ‘é %B@ a

back surf aceaf &@eragfof tcbedums'e strugtuied0 . TR mlcfroelsd:trmm coapanaht has tancactivd 52 and

158 nmay be forped during the s manuf act ur i tep, ..9., i.n a single -14
"L A 11 anst ePUTRRCRRRY NG} TR eIRngoTRe oL HiehiEAES e animn<lienall i on
152 and the 666661 the birhp Bf PMirdilLah® BARIbrigates BE® ktendifg Htérally bufargt eps.
The dielectric matrix 150 nmay be fornmed of any material that wll provide

suitabl e pr ot"e%f'f%r‘i"ﬁeéttoﬂﬁﬁ@"ém%m dength.nEach ﬁéthmqqond {easls has an inner

anti ci pat ed b ronic
pacll<alg=0ng mk@acoﬁgég‘?\rﬁgwﬁ%@% ge uspg?'ﬁ%1 as tiéhwgﬁeﬁéﬁcéﬁ%ﬁlléﬁé%% I
mol d corrpoundlstwﬁycbino%iﬂiﬁyrem sesdndedicectiprefremtthé inneh angtis ethe bedypdfaeachof t hat

o e o el B AR |BEE IR £ Rl BIAE B it A B ™ ¢
f1owabl e di eh?ghtr owtwlmﬂy fromhaedacave barfagebf the rhyroeiedv?n@ cwnlqmnenapThé a{j y
action instea |ve r . pressure jn a,transfer | d. not e
previously, W@?ﬁleﬁgﬁ ﬂge g i §egond le@ﬁs |hﬁsr?a§%’é’ﬁggﬁ'ﬁg%?s(§eq’@c? roni c
conmponents (BoriH ,suffaéé Qﬂ'@Cédc@ﬁdi q]agﬁmem%tdulqrcﬁﬁ the 95étRe 1 sirfadee ofl kg easi ng
over time. The requisite smaller wre dianeters and cl oser spacing

exacer bat es ’L"‘P%%J?‘étm%sqompﬁﬂ?@d prito fieststhickaess it eeatet than rthe sﬁﬁé@ﬁd The
m croel ectr f d t hese
o1 obl o, Hog] KOCEn AP, TS TBIERL I ey i e S g BB T he
active surf awie lelectrgally neoupiasr eeflretcterrmmat oédh@@nr@moflteonmtmtmﬂwq kendpaci ng
necessary fo t I

machi ne. ThléurH%% éfe&?é' EFtHgDﬁHPP[%aEE ﬂﬁeoggcqudn%%@ 82%@%%% énbg}p%S% to be
positioned céarnad termmimfmaoarim;of teeninallsm@tndtmnd glirfacé \6f bne bf thersecand of t he
term nal gap In c rast top the conventiqnal desj f with a
t er m nal gapleﬁﬁﬂtﬁ' ?uff% %ﬁe%p}ong%r ql?ér? 'I"%'l"i‘lg lgglg’r‘ f“il[)jap 132
in Figures 2-4 may be 35 mls or less, e.g., 35 mls or less for 25 um
wires or 23 mils or less for 15 umwired: Because the bond wires 140 need
not extend outwardly fromthe active surface 112 as far or laterally as far
to reach the bonding surface 124 of the |l eads, the length of each of the
bondi ng wires 140 can be materially reduced. Wre sweep increases as the
bondi ng wi res becone | onger. Shortening the bond wires 140, therefore, wll
reduce the wire sweep encountered for bond wres 140 having the -15 f
sane dianeter, or it may permt the use of thinner (and cheaper) bond wres
140 that experience about the same degree of wire sweep. If the term nal
gap 34 in a conventional mcroel ectronic conponent assenbly 10 has too
small of ‘a gap wldth W t he rmld corrpound WI|| have to be dellvered at a
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105 in accordance with a further enbodi nent of the invention. Mst of the
el ements of the mcroel ectronic conponent assenbly 105 nay be the sane as
those illustrated in Figure 4 and |like reference nunbers are used in
Figures ‘4 and 5 to indicate like elenents. The primary distinction between
the m croel ectronic conponents 100 and 105 is that the first portion 152 of
the dielectric matrix 150 shown in Figure 4 may be integrally forned froma

si ngl e mat erj I as e flrst. ,on.152 of t ielectr] rix 150
T B qure. & e N RAEATIHES of L oif it Al e iEns e BB on 122
in Figure 5 thafitsttieght ThedriddtriicmatrixecovBaatps Yirgrindlsetond Boad wires ehdnol d
conpound 155. In one enbodinent, the dielectric wre encapsulant 154 is

appl i ed on ©hieast arraslin: ot Bigi iBnrdapetheafieas o ting Jirst @nd secendyleads3 Thehen t he
outer nold ¢iRQ alr3ém "%51? i { & matri

120 may be for rreg@ﬁ‘n a s?ﬂé?f@?r ans 2’?‘%’%?&8"%@ rﬁgh %%%Cﬂkgggrﬁéeﬁeleégtri C -
wi r e encaps tiheamicrogggtrariic eomppanemti thatl ésing gielajerdivar thadirstgeight.aElagh obther s each

of the bond wires. 140. In the enbodi.nent shown in .Fiqur . dielectric
i re encaps a8 EuchBss ey BB SAPT b FRC, epflrifelrbeplast yib B Fsve: <
both the entsuffecd snaélboaf ofidlofthe fifkt 1448 br \0hé 8fthb4acandlieadpor ti on of the
bond surface 124 of the |lead inner lengths 122. The dielectric wire
encapsul ant 154 Anmigipeleetianiciicampenenisassempi ifuacesdante Mithgyalaanatharhan t he
hei ght (HL i ' 5 ; - f 4t lieads 120.
Thi s may regﬁ]cb(';adﬁﬁée'ﬁlcﬁ)&?i 88%;“0\9{ c%géé%{iééé?%@%ﬁ%?@g%@cnﬂﬁ trlggsetntglgpsul ant
154 during dedusegoeat leastiwbdondwireg. Sthepricrdetectmoictrempenbotdhasean activiee

dielectric wre encapsul ant 4 has a nmaxi hej.ght that Ls | ower_ than

that shown FHTEPGARE o8 kY PLRUplRR Cutrs e U oNTHianIne AR 8 out or
surfaces 12k8achet ©the RRtive Sutfale dflié AliErokletireiic comporsdtCwitth eath wf tisown i n
Figure 5), Ehe ielectric W r%fenca sul ant, 154 covers the termnal |ength

143 of each_%ﬂdst inggyelangale bpdy, a W‘é‘é’i‘)@'ﬁ"eéﬁ iNNes &{n W@t&ﬁd'ﬁﬂ’@egpnd _
wires 140 wghiicam BePRIRMalLBOE Midbeledirdiat &ﬁilb%hsﬁ, Rt &% ifteRhéfibtei c Wire

encapsul ant 154. In such an enbodinent, the dielectric wire encapsul ant 154
may not fi | lengte disppaedhietweep the basiydandathecinper leagth. a Thenhodyrhasea dinst t hat

is less thag., ' LN FLaur e t j g e of the
| cads 120, TCRe EhTh ol Sk retoion dRvdPNK I B BRFRERIHER 1o, g
of a materi af th@amidreeleitfdnior eotnpbhamt. t HEhediicteswddiate- rengtlr inals tha¢condnpri ses

the outer |.d compound 155. The material, sel ect f the dielectric wire
encapsul an?ﬂ'ﬁ%ﬁ]_eﬁﬁquﬁré' fegnedigle; $YMagh o7 ?rﬁef:?'é‘f??'gg'{)rﬂ“i“‘éﬂglyh P e ess
than the vi ae@al birfate 6heomicRieldBitonicC edmsoHEht 1 TheWnasr idngtts hadRl ied. 1 n
one particular inplenmentation, the dielectric wire encapsul ant 154

conpri ses athiekngss and adiondisyeace ata Hirddsight sdtwardly froi e agtive guifage @fo 1 ow
bet ween and i 1 1 i fhi LT hal |y
F1 the tels natopesrinb RlingRe [ 206hnd icinese3s IES (RAPIETE Y ep.
One such nathickness but greates thanathe yhied,/ thickabse Theaedandihelight ds tessdihdanathef

i el oot ri o et SRR KL Gy trarete e it Edrh A Ao B NI tecrricib D o7

reduce the pougdlésose afthederaiinals of the microelexiveris.cohipohdret to thebombéutfacenpound

155 is delivygered er essure i.n transfer noldi operation, .for

exanpl e, th8F8F8|°33ﬂ?i'Eg‘éﬁ-rZ“QHEdB@&%ﬁaﬁﬁﬁﬂHmﬁ‘g%ﬁ" {185i 2 iMPHI bond
wires 140. hsighheutd/akdigfidRnthe Heave siffadel GFUh€ nficrobleetremiel efipbhentthaEis
encapsul ant 154 con‘P‘I etelg/et encapsul ates the bond wires 140 so they will not

be af f ect ed"AEfRAENPY tha SeoeBd Beigbur e of the transfer nol di ng operation

If a portion of AQitRe! ebbdifbnt N6f thel idvdMBBA \Providesl48 eERIeRzBtROSEd,
covering the termnal length 143 or other appropriate segnment of each of

t he bond wi eespanent assemblydhgidnelddemfirst rad @emo&mice@elgetmnimcgma@r@ermd
reduces theg f eqhon j.res 140 .1 h - he subi ed to
strain as t lg?%ﬂfgé?rﬁfﬁ%agblé&gcg%gog% nﬁb\%@i’ 'Irdogé?] t 'E&ﬁnlﬁp‘;{:gﬁtty.
Figure 6 schematically illustrates a m croel ectroni c conponent assenbly 200
in accordance with another enbodi ment of the invention that may al so enpl oy
the m croel ectroni c conponent subassenbly 102 shown in Figure 3. This

m cr oel ectroni ¢ conponent assenbly 204 includes a dielectric matrix 210
that substantially fills the terminal gap 132 and covers the bond wires
140, the active surface 112 of the m croel ectronic conponent 110, and the
bond surfaces 124 of the inner |engths 122. However, the remai nder of each
of the leads 120 and the remai nder of the mcroel ectronic conponent 110 may
remai n uncovered by the dielectric matrix 210. The dielectric matrix 210
may have a maxi num hei ght outwardly fromthe active surface 112 of the

m croel ectroni c conponent that is no greater than the height (HL in Figure
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step, e.qg.) via a transfer nolding process. The dielectric matrix 210 shown
in Figure 6 includes a dielectric wire encapsul ant 212 and an outer nold
conmpound 214. The dielectric wire encapsul ant 212 may be substantially the
sant as the dielectric wire encapsul ant 154 di scussed above in connection
with Figure 5. The dielectric wire encassulant 212 shown in Figure 6 |eaves
a portion of the termnal gap 132 unfilled and a | ength of each of the bond
wires 140 is_.not covered by t dielectric wire enca

dielectric \W'F@e@‘fg%’g&Pg'ﬁgn%gg‘a a&@v%ﬁwfq@dﬁatlcgm% a *'rr?t L?r?‘fqaé?ng?ep and
the outer mMabeboP RN Heabh &YthEHir8PRhd QEcdriY Ra86GPBHas Pio helactiven a
transfer nolding process or using gob top techniques. |If so desired, any
excess di el sutface ofrghe i first micreelactenic axpopedent end thes antadongale fhodegs a128 of

t he | ead bodj ) . chi T m, cr oel rgnic
conponent agg(g‘%;ﬁ?jaﬁ'%rge%f'mﬁrd%}ggﬁ @ngn%b?' eﬁ@fgﬂ@g 'eﬁﬁth ?’?’3 I%}gageoﬁ%c?i ve
structures 2a6h oEfithle@lis hae af @uthiGurface Sit élﬁfﬁﬁtmé@wt&@varalycfﬁfm tieglagtiveand i s
in electrical contact with the outer surface 128 of one of the |eads 120.

In Figure GSUffﬂ"é%@f Ao dingtt Migeoalegtigniq, Ferapamnant y'B'i‘GF iiner 4englh| igedispraeds .

O her sui ta%gﬁceﬁﬂﬂgt‘tfaﬂﬂﬁa@td’f% Hﬁc‘?@el%ﬁdné‘%n‘dﬂ@néﬁ?'%gHWab“qeb&RP%‘teréﬂé”ps or
pillars, conductor epox or an ani sotropic conducti ve

el ast oner. ®hassecooddeight wtveardludtqm de azlﬁ)/ermyfa@e af$bel first miceoeiadtroaicl y

connect the | 2 Cro oni,c_ co ent .assenbly 200 to
Soothor o eREPERetto T irb kit SRt heh s SRR ey o ThE TR pédialec g
circuit boalghgthisf égcrcmheméadsnsldns‘pbs@d BBiwReArth®6ddy aad Malindsr lehgtht éfe
enmbodi nent s  of Fl 4 and each of the |eads 120 i ncl ud srp%e exposed

length 134 ti@itled te "Ftﬁﬁ'@déﬁtPJeBQH‘v@?%F’ymBBS}tH}QdSE"F@edP‘eFe ighlt r i x

150 to faci buwrauy%&n@rétdc% Slirfddatoriea et h%r@élsafod‘a y@ﬁr@m rPRe third
conmponents. In th nbodi nent of Figure 6, the | eads

el ectricall @e@b‘&!ﬂ l@és tiramihet fivet heiglht 4| aseatep hap @érﬁ@@ﬁ%he&‘h ihe first
duct t
can be. shor Pehd Widqigciacelly c8G585 g HtaterhiE) (A Bord Sutdbel f e AP

di st ance | atadahé weomd/vbonldl wireeglectdcallyecquplespther secohd ttéreninalctootbk ditndoni ¢
conmponent 110 ot her d so they do

rTb
et Lottt ol g AL, T beddte mitkiSed BRI micnebl B abackss

further redggifage bliéntéd IGvaradne betive suricetdiehdrtifst ﬂﬁér@éfeb@&hu@ &ﬁm@ﬁ@fﬁnt
assenbly 200. The m croel ectronic conponent assenbly 200 optionally

i ncl udes a PRBtELEFiNe Sdiase orisntesh awak fise ithe dfﬁtdﬁ'@roﬁl@tré’ﬂ'ct femponent.
m croel ectr ?ﬂb%&?@ﬂ@%@toﬂtﬂmg setBhd nMERBERTIbNE éb‘ﬂ‘gﬂ 3@% Qf?dé?%dptroofh%‘:t the
3 h nQF 172

m croel ectroni ¢ conpone uring subsequent nuf act uri ng
st eps. The prouintiog sudaceosfdhe Ime”memte Ienﬁyob@mmﬂth@ﬂrsaand sttondlleads.g. , an

SPOKY oo S0 AL B pouPeBh o S St e LR ©
m croel ectr emfa:ce:ﬁfrm@nﬁafrbelesﬁmidﬂbompori@ﬁ)tmadmmeaahovvn in Figures 4 and 5,
respectively, arg relati veI I ovv- assenblies incluyuding .a single

m croel ect roni ¢ EYnPRATH Y "f E?fa'}a' t‘ﬁlp}”m @s%ﬁﬁﬁdéﬁf’g& @gﬁﬂmf’éne’%'
accordance wdd ef @ﬁpmomwiﬂﬁstoéedhbﬁ dl@&@%bt ORlickdeléutiAicA tcBmipeRestr nor e
m croel ectroni c conponents in a sin gac age. One such microelectronic

conponent agssamphlips saeploying [Reured-thic "ﬁs Ietjlﬁrf@"'ﬁs inAeEPrEanea with spiected

m cr oel ect 1 @pibBdfMHRY EINtheS WRRRAGHTD! Shé03ecitaVBebtibntideyéibed a8Fedsidss @
second m croel ectroni c conponent 310. The second m croel ectronic conponent
310 i ncl udeficipelgelrenie seampanent1aspembliasy haviagr astacked emiiciaglectonic and a
back surfac t ed
Cover d tho_ STipdhentt iy BEEF ehifodfis O M e IREANPY cocs SRSl ERS®Y
The back suoﬂmememlemlronicecmmadt assamiwies cemploying redyretethickAdss feayl be
attached to_t he Quter rfaces 128 of, t | ead bodi.es

adhesi ve meffBRES BAFC of C& o ﬁ%lpgttepaaplterra?ﬂvpl ﬁ'@ 0%{%0@‘ PBW‘T P\'é‘}%hﬂ%m ve
menbers 135 are likely to be suitable for the adhesive nenbers 320. The
back surface 316 of the second microel €tronic conponent 310 is spaced from
the active surface 112 of the first mcroel ectronic conponent 110 by a

di stance equal to the height (HL of Figure 2) of the outer surfaces 128 of
the | eads 120 and the thickness of the adhesive nenbers 320. This defines
an interconponent gap 325 between the first mcroel ectronic conmponent 110
and the second m croel ectronic conponent 310. One or nore third bond wres
330 may be used to electrically couple the termnals 314 of the second

m croel ectroni c conponent 310 to another mcroel ectronic conponent, e.g., a
PCB, via the |leads 120. Each of the third bond wires 330 shown in Figure 7
includes a termnal end 332 attached to one of the



-20- termnals 314 and a |l ead end 334 attached to one of the |eads
120. I n one enbodinent, at |east one of the leads 120 is connected at its
inner length 122 to the first mcroel ectronic conponent 110 by a bond wre
140 and‘has a third bond wire 330 attached to its outer surface 128. This
provi des a pathway for electrical communication between the first and
second m croel ectroni c conponents 110 and 310. The m croel ectronic

conponent assenbly 300.shown in Fiqure 7 also, includes a dielectri.c matriXx
370 that - coyat a0uih SPRIQY Satcb Bt AUBHADHF cREBRSREHE CPTponehcaSeue

m croel ect r paviAg Gbaaked eflcrablébtrohfte chapsheatts. e Fid4ly, a it Bechidrd catlimeyer ed

| ength of each of the |eads, 120. This dielectric matrix 370 may be forned
of much t hemeiiassimeesqrdancearth pthenanectsef thainventiehhi on as the dielectric
matrix 150 of Figure 4 or Figure 5. The dielectric matrix 370 shown in

Figure 7 i ngl udegcfodib@ldrd I dindirioht ABRILSEmiidink NRbaGECTIS(RIL var dI ¥
fromthe active Sl d ASmes1Z O 10 no

]

farther than theconmom plane (P in Figure 3) of the outer surfaces 128 of
the | eads 120. Tghij i ri 1 p 12 L L:eC MOgous
to the diel ectri@bgﬁe(rge@eﬁa@gpgﬁIS%%@aq%j@aﬁg}sg% ﬁé@ﬁ%&ggﬁ'gr%{’%us >t/ The
remai nder oéulidssemblies incagoomiante with s8RGtentegmittiodirhemts eflths! interdiono | Tthesenpound
374 that also covers.the rest of the S%?[Céft Bres not ed above, This r.‘ED| d
conpound 37AHES/SBEONIE ISONRPRENE Fre HEMTTR% It BRISHN & SUpasSeIliesPimaiifgl
transfer WDb@ktallQeQﬁ@{}f&ré UnlikdI tto S Sold eddmtRértiall en 198 tfadtiort RAdRstdagompound
374 to encapsul ate the remai nder of the noted el enents. F%ﬁ;re. 8

schenmat i cal fepresant aninteemediatg; tagseindbe manutadiyasd regammersiahBrYice 0% gi n
accordance ut Iy ptele .eﬁib‘ﬁn WOk EidiMaSst M Croel ectronic
conponent aﬁ‘ggéocﬁ%da@hrrmy I%@F@Jﬁm;ﬁq&g?ﬁt e e?%dr)r@nizt@wse?dm in Figure 7
and |ike referenbé#ningrfisetrte Figure de micrpelgairenic Tompdnehttsubasstimily 401 i ke

I ts. T ' i ‘ent. 5 al i nGl third
o o1 ool set 1 Sl flerEh T A, £ niQRRBBTRc BamBERen 18R £ By BBReS 0 has
an aC]Ei Vﬁ sun?]q.agae_Sﬂiﬁrwltettrphing:_ompoaemtawODlﬁa% Zné actve surfadé. 112 etk bml;f age )
346 of the thir cr ect.roni conponent ma e attac 0 the bac
Surtace 11coutace e e Gehe Butarbo B Raes 3 2 o GrBlaR T pU ghe
adhesi ve nmeghBédifiedt (A Showi)e She' arfindlSr1130ard RlghRl bRnged |Bhgimdim sane

types of material suitable for the adhesive nenbers 135 and 320 noted

pr evi ous| y. Midking é theyiiripelacttonia sempenaed 198 Ar Hisciflystrated amgodimenédher i se

| engt hs of di.e: p i: 350 Qs ] s a
f+over e meinirdls 314 d@Pevadita 'S BaRadNE BRRANNG e IEAMPEInED 2
squeezed betemnimals hitd are staggered|alang either siderfrenmidiise bf theandcrddlectrdmie t hird
m croel ectronic co nent 340. e electricall,y coupled to th eads 120
by T our b bBPIT Lo RS soknoko g sl ook elaaeden sraRutemt R pofiald 965
attached t osalerafird pReH, andreasihg thethafindlin® nUeder entérmfialst 1achedybant he
confronting surface 130 of one of the leads 120. If sqg desired, each of the

| eads 120 ntychdreigmERist4Femerryrdely Hirirkuird e therrctine sndares 1 DAY c
conponent s gddy&ed indfea@and 340. I n anot her enbodi nent, though, at |east one
of the leads is connected to two or nore of these mcroelectronic
conponents 110, WEOMigrepleptmniq gompengati 1@ may spapose arsindle auierogegtrenia be
connected t sty g t | 'm{eﬂ L nge 140,
connect ed t%br%@e@egnadg%ﬁﬁggépgcéfggﬁ éﬁggmn%%%%t%%og%nﬁ%no 'e\r%btg?ld wre
330, and coembkedimént shavreint Figuré 2yithe owtreetectrainic comppoertt103i4Qypified as

anot her bon i re i ingle | 20. woul [ m |.e i .
comruni cati%ﬁwgiﬁ %%gﬁogﬂykﬁh éé‘eﬂ'o&% ﬁ%%ﬁ!lﬁé?' %'qutgﬁ?rb tﬁ%ﬁ]ﬁgﬁé%{%&#ﬁo, 310
and 340. Theompariene! E€ICk comprisaso ap maettry asemet] \e.§0SIRING ODRAM, Ude Flash
dielectric matrix 370. This dielectric matrix 370 is |arge enough to
enconpass not only the first and second m croel ectroni c conponents 110 and
310, but al so enconpasses the third m croel ectronic conponent 340 and the
fourth bond wires 360. This presents a single package that can incorporate
three separate nicroel ectroni ¢ conponefts 110, 310 and 340. This can be
used, for exanple, to provide a high density nmenory package) in which each
of the mcroelectronic conponents nmay conprise the sane type of nenory

el enent, e.g., SIMM DRAM or flash nenory. As discussed above, having the
bond wires 140 recessed bel ow the common plane P of the outer surfaces 128
of the | eads 120 provides a thinner, -22




nore conpact mcroel ectronic conponent subassenbly 102. This, in turn,

all ows the production of appreciably thinner m croel ectronic conponent
assenblies (e.g., 300 or 305) incorporating multiple mcroelectronic
conponents. D. Alternative Mcroel ectronic Conponent Assenblies Enpl oying
ReducedThi ckness Lead Franes In the m croel ectronic conponent assenbly 100
of Figure 4, a confronting back surface 130 of each of the |leads 120 is

ttached to the act f th .ect t 110 and
The-onti ro MPBRAesd" qHveh SoeePOaras, B MIERARGIEI CUTBOTSMC UL B rom

each of the doﬁﬁﬁ%e%%qfxém drlaeprbeégg,bf\q&se,@ﬁnﬂ@e adhesi ve nenbers 135. By
enpl oyi ng bond wires 140 with a maxi mum height (L in Figure 3@ no greater
8

t han the hei ght @Hrlngmm@mweswedead%%mmnmrlsmé pprtmmfao d fame

Floure a calemeleh el of iRl el v BERPARbLTo0E A SR80 "
m croel ect r ieicond feEAeN20b. The e iedges mzaa:cpéabhrmmemrtshleaut gpoaiayhe
enmbodi nrents. In each of these errbodl ment s ortlon of the thickness of a

ni croel ectr cﬁ*\'gee‘éd‘ﬁ*ﬁoﬁ’%?”‘?tge"r Aci mowwtﬁm@m 3lang PRR Sideef BIRCHTH Of he
| eads, ther gy, ?I@L‘IQ_?”QTHé‘fﬁn s 12%& &HH@%gc&fdhlbgés 68 fﬂ?évﬁQé R ide

conponent asse urnin |rs e m croel ectroni
conponent asahenbd wmmesaanhertateadnqatlenmxtepshr@ zﬂlomgstthe;eppasﬁtel&d&jgf fr®0a and

a second set_ of ads ) ead 120 nma S bst |1y, the sane
2 those o eyt i iRdE Th. T0R FBeneghTorine RY 132 b3bvarn e phlnsktbiE: *anc
li ke referenegesurtser &f tHeefitgs dshdsni20:06h@ the aﬂbﬁedn'mf@eédg@brmsbcopméoonent
assenbly 400 includes a mcroel ectrgnic conmponent 410 having a back surface

416, an act iSPEORQrieade 120P. afy eplaipedybelew; Aspestal of AN WEFI]IRIrIE t he
active surf aeg, g&.gm EBSeri) rﬂﬁ' gﬁémw.e@ny@nﬁ%e%ﬂﬂmﬁ gp! HLKHGRS
active surface

between its back surface 4 412 t I's greater than
t he step heisghstaptigly smaljeg dfnan the tefmisalcgrpwidth ¥V |eagantared. in cpgventional

designs such as that shown in Figure 1.

Each of the leads 120 may be attached to the microelectronic component
110 by means of an adhesive member 135. In particular, a confronting surface
130a of each of the first leads 120a may be attached to the active surface 112 of
the microelectronic component 110 by a first adhesive member 135a. Similarly, a
confronting surface 130b of each of the second leads 120b may be attached to
the active surface 112 of the microelectronic component 110 by a second
adhesive member 135b. In one embodiment, each of the adhesive members 135
comprises a length of a conventional die attach tape, e.g., a polyimide film such
as KAPTON. In another embodiment, each adhesive member 135 comprises a
quantity of a thefmoplastic resin or a curable epoxy.

Leads of conventional lead frames, e.g., the leads 30 in Figure 1, typically
have a constant thickness along their length. The leads 120 of Figure 2 have a
reduced-thickness inner length 122 and a body 126 that is thicker than the inner
length 122. The lateral length of the inner length 122 can be varied significantly.
In one embodiment, for example, each inner length extends a distance from the
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In the enbodi ment of Figures 3 and 4, the confronting surface 130 of each
of the leads 120 is attached to the mcroel ectronic conponent 110 by an
adhesi ve nmenber 135 and each of the bond wires 140 extends between a
terfnal® 114 of the mcroel ectronic conponent 110 and a bond surface 124 of
one of the leads 120. In the application of Figure 9, however, the bond
surface 124 of each of the leads functions as a nounting surface and the

cortace 1S B @5 15 1c0he B0 196 oL 3T 1esSE SBad iy REoH 1k AR Aed e
conponent 414d ofyinbl (fidudebesiar Ibdgermount i ng surface 124 of each of the
| eads 120 by an adhesi ve. illustrated enbodi nent, the nounting

In the il
surface 124a of dherPasly t36a afigash of dhgy§rst jeadsi 203: hascaneautep sutrceat28a) o
surface 412 3 Gl i n fiLS :géﬂ? i menber
135a and theéar?g%ﬁ?dl ngr]&sﬁébgtgiéﬂ %Egl[ﬁ tﬁ?@%@% %@%emslze?g)nthéléh S %‘l \l;]?crray be
attached t o ddmpomeni VH0.slihé dody 42Gb of eadieofnthe rseebret leads i1 20lc argydvaaetard 10 by

d adhesi 35h. | nbodj t, h of th dhesi
Tenbers 135 GUFATEES 125p Sl seAced e same roraich Fo e errsdve 5aaca
anot her _emborizTefncet idlodbr Slifacadhesi ofang e mo'Rsy BOEAGRAT cBplahbCkness

of a thernoplastic resin or a cura oxy. |n one ‘enbodi nent, these
adhesi ve nmenythin asgsnmery elanethspagessa hataht i ifeom ghasastivarsurfiaee dildp T ght

(HS) in Fig e f I el [ odi gent

il lustrat edqllt'ﬁerlzi'feg tp eﬁgé Se*at(f:'%qg?t I?ﬁrgﬁ%é%%glsvd;bériﬁn%@ﬁct%%ﬂaﬁ%%oegﬁ&t 'ﬂb%ﬁness
that is subdemgthi1i2Rbyf kasisof tharsetored adp 126D s aHidndlsurface 1p4ts.t Each af

i mpl enent ati.on, egch of the, adhesive menbers 435 has.g . thickness of about 1
1 for a | 450 DODE HHareR 124 B P aliRneAcH SEORAIEIOHHE THTE DS PBINS oni ¢
conponent  aspeiaBe M 1200rmel et haightudleis gréatbefizh thuQeBsHndigitas,, #éfningid h each
bond wire electrically coupling one of the term nals 414 of the

n cr oel ect r $itgR height s batweendhe bopd sudaes 124 and diae bady eateberfage 12fof eads
120. Hence) @chid Igggguyif,re 440a may have a term nal end 442 bonded to
one of the ternminals 414 of the mnicroel ectronic conponent 410 and a | ead
end 444 that is dheaelative dinansionsafithaeser iaights 10 &l0énd He nfdyr st varertitol 20a.

anot hor one e e ety dbdedfeiabeiohy "FHE AfediPat Pl ERE R en: 410
and has a | dielfiest theight Hy lisithe sunaof ghieibkhess bietheaadhesive friaraber8 0I35adnd: he

second |l ead 120h. A term nal | ength 443 of each of the bond wires 440 may
be positi ondle thickpess o sachot ihe; %@gibﬁ’ﬁ@rs siHPng Ré"@@@ﬂ@@?@ea OBxt end

to a hei ght tqaitaepesivy rhémper 85 %éhbﬁébssﬁréiécéitaﬁﬁ?ta?é Heo Rl a ARicR&R! oS the
t hi ckness of the inner length 122 of the lead 120 to which it is attached.

In the ill usfbpHt &P BWBoRIDneaboUt 4 Hails. ollhe leagdsy 120 may cogpnise thagt fedradi20 are
enerally c i e D : u : 130 of

She ] oads 5 JRRrmel fichf'a if HEBIToR 1 PEn AT FaREE ytEIRRRG, ShlcRGES 250, DL

surface 412 onf theherder of @abogt #ridnimils.c dnpsomes tembbdimentp @f ithé omeantibet teen

these two planes. T back . surf 416 of ..the mcroelectronic conponent 410
i s spaced oé@ﬁg'?%ﬁsf?&eo%}ahﬁgg'gaﬁgg '%il?r“faé%gée I?ygr 8?89*@3{ NS ‘i’go.@%ome
Cons_equgnt!w-z_zmilslh aasu‘neqoaﬁmmér:wmﬁgdir?ém, mﬁqe?@bﬁdrefqagmag%aow%néshﬂéﬂ i's .
recei ved within e ste i ght of each of the |ea .and the overa
t hi ckness of® H\eé E‘B‘ﬁbiR’Hg?'? @an?dﬁ@ regilachottoig MIRPSIREPBIS OMAOHRN.
conponent 4}Qgi s)[/ rpdugarbsie ARAbRFL A 350 tROTESIMArP bt herMt a4y itadrali P
systenms such as that shown in Figure 1. The m croel ectronic conponent
assenbl y 40@mHOdimets ds dafvern aheyt @ dails anf eakaskt r12c mitgs r Ink ongopartielarcover s
the bond w ¢ eHy i : el of
cach of t he T BSHENgnT 1 SHRENErEABL 155 Rae o Pt of pod RIS & T
ext endi ng | &helead bodias: 126G bave 4 thicknebe otialedut & mils, yieldingsa firsOheightf Hy oft
portion 452 Bé %@ﬁmgi electric matrix 450 defines a front surface 453 of the
assenbl y 406N econd portion 458 of the dielectric matrix 150 defines
a back surface 459 of the assenbly 400. These first and second portions 452
and 458 may be formed during the same He@nufacturing step or in separate
manuf acturing steps. The materials used for the dielectric matri x 450 may
be simlar to those di scussed above for the dielectric matrix 150 of the

m croel ectroni c conponent assenbly 100 shown in Figure 4. Figure 10
illustrates a m croel ectronic conponent 402 in accordance with an
alternative enbodi nent of the invention. Many of the elements in Figure 10
are shared in the mcroel ectronic conponent assenbly 400 of Figure 9 and
like 2~ ref erence nunbers are used in both drawings to indicate like
conmponents. One of the differences between the m croel ectronic conponent
assenblies 400 and 402 is the orientation of the mcroel ectronic conponent
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The m croel ectroni c conponent assenbly 500 shown in Figure 11 is simlar in
sone respects to the mcroel ectronic conponent assenbly 305 shown in Figure
8 and like reference nunbers are used in Figures 8 and 11 to indicate like
el efents. The | eads 120 in the mcroel ectroni c conponent assenbly 305 of
Figure 8 have a single change in thickness between the body 126 and the

i nner length 122. The m croel ectroni c conponent assenbly 500 of Figure 11

I | eads 52 ith t . h in. thick I t.he, | th of
Tho v 550 oot bbsqiBhote s R fiais Aribea b 1 e st 2B dee o
set of f ' r Stmicﬁtﬁf%?. 5739%&%@}!&@1 ¢2®66Mra’®?}5ﬁas atitikHess of anaht &fé@ﬁz ndkd an
intermedi ate | ength 525a di sposed between the body 526a and the inner
| engt h 522a.(alreidt H9 dnierONsk tsoothiecstep dieight dhp e e abewdnbMjisgess thasothenc! udes

¢ of . ;
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i nternedi ate h and a ongate bo Inner 1éngth 522
of each of twieerkimatie 186290 bbdies 826 diage suthickoessSakatsoutid mils and tHeeaditwsivesur f ace

124 of | ds 120. E f the jnt iate | { 25 fi
Tounti g ouraBeeE; b Hrabiid BU Lk BeaseRdtai by Sa) Becdshd g out er
surface 528 dRiRAiny e DORE sbFbES FO8MNE rinrﬁ!rgé'r'igit]g:ihi aﬂ@lé?é’ddd tRgir.ent ed

in generally the sane direction (outvvardlg away fromthe first

m cr oel ect r cAfiabogbbpiisdam theactivesufaee 112. in one erwodimentt thatstep beigbldi ment |
the int i Y | 0) i t hat
< greater ity (R2" B e b dhe AERGYs, e BATOURIATS 1F ohd BHTERY | ne

t hi ckness ofentedimenty tHeXiep heipheH s Brabolit 80L50%osithe thitckineys of the leadddyng
surface 523 %1‘55 each of the |leads is disposed at a nounting hei ght outwardly
fromthe actt®e surface 112 of the first mcroel ectronic conponent 110 t hat

is greater than {hgecahbafimenihognhe Fidire of tHeP@is@Ql%ré%%ﬁ@in’iﬂ&kﬂéésh

respect to the mcroel ectroni c conponent active surface , but less than
the hei ght orharadhe laad kadye126sadipins dae iper éangitd 42y Thisomnoh 8eeRssAME asur f ace

112. The m Ghae! GaHLANEnsTRAAMNGEN ﬁ%sl%ﬁ&ir)/q sifadeNpI4d5$ tlrge é%fgﬂﬁ%ce

m croel ectroni ¢ conponent 511 having an actlve surface S “bears an
array of teri@8ransbesused instead. bhekmeihof dr evhizhcthe Thieerdength d 28 us pravided12 i s

oriented away,f f i croel .oni o] I I t he
back ‘surt acd ity i€ R B sRbed? (R kbl Tnd AERRRG e s GLRRN ace
112 of the fi22ghayyifor eedngsié v treataniximesdnvihfional photofrisk/etohf sroeedsés, of t he
second m cr oel ectroni_c co\r,%one t may be attached to the nounting surfaces
523 of the Ireerinestogling, or\@sepAPIgHeR” adhesi ve nenbers 535a and 535b. These
adhesi ve menber s Fpipe MY hRnépaRfly Of jiSiiatdd aleS _ficthbbEtrdric t RARRoAbRICUSSEd
above in connection wth the adhesive nmenbers 435 of the mcroelectronic
conponent a$sbapigmind 0L that; igeereorates thegnisrasiesd@niresampanest sdprsSERElYnenmber s
535 each ha t Synt ' SJonk - di ' '

bet ween thew(r%ﬁqtﬁhg&g%r ?gcdéﬁ?f??air@ %eu\}tiéeégggur gﬁljg%gééﬁgﬁé'% h@n?@%@éh@zo to
whi ch it i s neittastderonicisompanenssudhasserablytifd dfacigurea? avith t&oadr more ardond

from the 11 vaiceREREEY ritsre Blins SB SBRa T Prewied S1BL AR bl 02" ¥
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gopl anar, j &9{‘3%@% % %&W'@F?iiﬁé@g‘a o ope %@E%ﬁﬂ"}jﬁ‘a& ii‘?é’iﬁeoniyc
conponent 5 Hic@eirdhiccoRfoRbhte! 10t ghd 4 feaCénd $44 HitddHed té e Bbnd B@fdder St

m croel ectronic conponent 110. The bond wires 140 connecti ng the termnals

114 of the fi2A3tof e fiklaach 1298 cTheorsend kend nirer A0brlse bav adeimiaalends 24 of
the |ead i nRgpb diRALGT0 ¥AE IINE téim Winf@\@ﬂg%reéﬁbwrﬁé ﬁoﬁquuﬁéﬁthﬁof' rst

m croel ectroni ¢ conponent active surface I'S no grea than the
hei ght of t eaddwska fensel 4Bt habis atlashed totie boret swfaset12dhiof the speoreint 511

fromthe sa hye u iLa h of t first set of
bond wires Wﬁggga elf%ﬁ\fr%l éé’igt?ﬁl{?ef)ﬂ:e%ﬁéi%h%eoggﬁ é”'%eécgﬁ% may’ be

m croel ectroni c conponent back surface 516 to avoid direct contact between
the bond wires 140 and the second nicrdétectronic conponent 511. In one
enbodi nent, each of the first set of bond wires 140 has a maxi num hei ght
outwardly fromthe active surface 112 which is no greater than the hei ght
of the mounting surfaces 523 of the | eads 520. This will |eave a

manuf acturing tol erance at |east as great as the thickness of the adhesive
menbers 535 joining the second m croel ectronic conponent 511 to the | eads
520. In one enbodinent, a dielectric wire encapsulant 372 may be di sposed
in the interconponent gap 537 between the first and second m croel ectronic
conponents 110 and 511. In the illustrated enbodi nent, the dielectric wire
encapsul ant 372 has a maxi mum hei ght outwardly fromthe active surface 112
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matrix 570 that covers the first mcroel ectronic conponent 110, the second
m cr oel ectroni ¢ conponent 511, the third m croel ectroni c conponent 340, the
bond wires 140, 360, and 530, and a covered |l ength of each of the |eads
520 The‘dielectric matrix 570 may be forned of nuch the sanme materials and
in nmuch the sane fashion as the dielectric matrix 150 of Figure 4, for
exanple. The dielectric matrix 570 desirably i ncludes a nold conpound 574,

whi ch may substantlall ill he i erco ap 537..If dielectric
W reencaps iRy 3 e leing) 8% R RO MY BoR e Db TR ol 1y
fill any remaiondfige ﬁﬁkfrbél@&tr@fucbdsrﬁ ﬁgr@nq:@rrponent gap 537 that is not filled
with the dielectric wiring ca %2 An ex:fosed portion 534 of each of the
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Met hods of 'Yﬁé%ggtﬁ%.g g};&@ay%% Sctiv8rRAa é‘%é\%ﬁaqgg'nbeg?eét%

above) other enb e’inven |on I‘OVI met ho manu actur| ng

m cr oel ect rdhememghtrr(blmentFlgureembd)f | fhs. outer, BLhIEdeeI 128!\Dfr1tj;1ediead$151§DonAs a

reference is nade to the Eartlcular mcro‘{g) onlc co Lasse lies
0]

shown in Fi FANE.AUENEe, NENEHRILING BN, WHES st ! Fﬁ‘&‘[]ﬂrf’ WQY BYAehte _2s.
Lo these pardoniibrablaeCh QHItRE OURRIIBESPIDERY (RS RRid! 1205 InSFIRBHEEY D!
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or discusseqy gf’dn'e BPRGin tﬂe%‘?‘md‘%ﬂp&dﬁg%@ cét HE&QQH €D b&dw! fient i on
may i ncl ude ]UXt ap0si ng ‘an aCPI ve surface PO RiCroel ect Fonic

conmponent 1J®nmmrhp|laeadPs Ih2@!ext embbdmtdanfsr thizdis@mnece O iseabloab@s mMikO(akoet i n t he
desired p05| n.wth respect to the croelectr onent t he
eads ey bO-28 ttiend). ¢ 5 BAE patiiulrl Sothoribents s’ Gplenes YIRCRSIR 28 Mo ¢
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t hrough the term nal gap . I.n one enbodinent, this attachnment is

acconpl i Shede@qt@bgubgqortuaes QH’HB%'P%'@" REthedondingsvirgst 140, lt igibelieved that fer s

135 each co W% ey be
attached torgt? e algﬂlt \?Jese?sfﬁérsfﬁg élgmﬁ,l %ﬁ‘g tgﬁci(;ﬁ%%gtﬂg{]gh%g?@u inal sf@saﬂof t he
array of terpfPyide snaresthanddeneategoamdactiingtalerances fe engsh thalythigebeand ached

rray of teniiial 10 6, B0 ek PO B Zorhall g £l herul fe 11
out er surf acusfacés 128 ofitibdsadtsodiesTizs. s 135 t hereby attachi ng the | eads 120
to the mcroel ectronic co one i ment east two bond
wires 140 are usirﬂ £6¢ %fF@ R4 i E‘f’gf‘ fl'g%ﬁ'ﬁtl ﬁ%gmee oePecﬁeon'in(‘fe@&onﬁent 110
to selected rﬂeeyé&roht&ecdnﬁﬁﬁeml&ﬁbassémw 1@2%?&% !h@f‘ﬁlhstrét@m'F‘igtﬁé lay

avai | abl e wire bondi ng machine, a term nal end first wire bond
140a nmay be M@y be Msarnasateddn differant mierpeleptsonic stqmp@nent aﬁW‘P\He@r ddgwetdr oni ¢

conmponent 1 fi
bonded to tﬁ@j%%c? surfg)%ﬂ'c%%g Jnf%}%ér%d?% éeJ Hsﬁp?aes\g%ﬁﬁ%AI% :ﬁ?téfa simlar
f ashi on, a dJeawfactreddram ithe moelastgonuecmpmaubassambctﬁmot Bigniendl 114

ool o I ke haBE o s PR ARl

maxi mum hei dgiS0 that veverts thé bomd Wires Ae0] the mivrdeleetrahi cahporent nfitOr aad &ct r oni ¢

S5 AR e IS L ot S T B S
m croel ectr Qgads GRORXESRANG wvaﬁmea‘umardtpzrorﬂ\ Mhé leffel€dThE Ghatia t158nOlN thHen

Figure 4, the mcroel ectronic conponent subassenbly 102 may be positioned

in a transf diusifgied embedimest. the distackiq ?“émxc"fébw&lb’ﬁ@‘ﬁta fﬁbp%‘entt#@ thahd
Wi res 140 p%hhéé)aerﬂomrsuﬁate@'ﬂs%\%éx Hrfabérané'élss&s c16ort:6ﬁ'1 ”Eﬁ ¢ then

be delivered under pressure to fil cavity, yielding a ectric
matri x 150 giefihesng hackisusiaoouiSe of ngasssenmly Q0.1 H@edwﬂomdwemonﬂhmmonm

rFiagtJ o 5t he %?e i fo%t biﬂp‘rfé@e?%ﬁgg %@g%m%g}w-gﬁg%@eﬁeﬁﬁ %ﬁgt he

dielectric wire encapsulant 154 is delivered as a flowable resin that can
f1 ow beneath and around the bond wires-'#20. In one inplenentation, a
relatively small quantity of the dielectric wire encapsulant 154 is
delivered, covering only the termnal |length 143 of each of the bond wres
140 and | eaving a renai nder of each of the bond wires 140 exposed. In

anot her inplenentation, sufficient dielectric wire encapsulant 154 is
delivered to cover the entire length of each of the bond wres 140 and a
portion of the bond surface 124 of each of the |eads 120. As noted
previously, this dielectric wire encapsulant 154 may be applied so it has a
maxi mum hei ght outwardly fromthe active surface 112 that is no greater
than t he helght H, of the outer surfaces 128 of the Ieads 120 Thereafter
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-31 r 220. The conductive structures 220 nmay be deposited using a sol der
maskl et ch process, screen printing, or any of a nunber of other
conventional techniques used in depositing solder balls, conductive
epoxi es,“ and ot her conductive structures. |If so desired, a protective cover
225 may be applied to the back surface 116 of the m croel ectronic conponent
110, e.qg., by applying a polyimde tape or the |Iike having an adhesive on
one face to the back surface 116. In fornlng a nul ti-conmponent

i

m croel ect r dfaNEfes MIAKIAG PPeEatigrnthN pnatber stbadiment, Hae fissh parionn 52 s Be7, t he

attached {o ERYCLErion 3o BRORIMEY i SRt R ARHIRYEN, oo Ve’ manbers
320. If a diel eciThe (dleibmtacanalwpwﬂ)amay By Pormedial dny raaterialythdt wilhpevide
dielectric re enc e ited in the.terpi.ngl gap 132
blef ore tlhe gé'ﬁ%?l a@Pﬁ E%ttﬁ '%“%’3 lﬂgﬁﬁ%%@egﬁx'sﬂigt Edﬁ@ﬂ%'%ﬁﬁﬂghﬁeads
120. Once t hgogteeeiv@ntibsaloadapirhérerallg ﬁmﬁlée%lc?ob%dtrénicn patiegng | holgRy be
electrically coupled to one or nore of the |eads 120 by one or Tnore bond
wires 330. Te@paHedemayike weafri &s Hrodisteptrichatrise! G0ar feeh atsidieompeunsist ween
e rt A Whicg Qe S EELFE ISimFRIRAE hsicldd: B p31fkardd 196y

enbodi nent , IS’i'S S it nlcroel ctronic conponents
110 and 310 under prfessmreadm Saold na\&tyrmlaitrax@s!ert voldf la dtermshisodimentd, ted
delivering a Iten q 6 ound to the ¢ V|t & d c&ggoun

desi rably ‘sEHREE Mt 160 TS SomPrisR & s Bls%sEresiny flab st be

m croel ectr @g BYWSRRY Sndet @apiflaryEttlon ﬁfs%/dd?'éfﬂﬁh@er@b@n@@ﬁ bﬂe@smWe":‘i’a
encapsul ant 2_may be particularly useful in this enbodi nent as

pressures né@@ﬂ?ém@kio ensure that the interconponent gap 325 |s adequately
filled with the I 7 H@% r o] e d ep.
Much the sane tec Hﬁﬁggqﬂggggﬁg %?o ucggﬁﬁe&%?SF@glg@%r%ﬁ?%ﬁk npo egf
assenbl y 300nicranlestronisadmpongntsde.ge minmeiactrooeloempooamcm:ohblgumi) aresenbl y

305 of Figu e (¥ icroel ectr C n ched to

t he back surdgg'%gs 96"%? t emfrﬁ? ggq"ﬁf'éerg 'geét‘?geﬁgt?%kg?éoqﬁx

gdPeSI vehrre(rgixealserBaes ahd prewpbg%\bmdt bmblemsiaséoﬁihh toy w;tge\ighr@nﬁve!u!pr ey h360
efore the dielectric natrix i s ied. tho i.kew se e

Pechni quos JUFPEREROREGREPoS9 ssseRkhbEd,Skio §%@aueeuqq1§°we}§@s&uom c

cL:Jorrponent apPeHIeths e ttﬁ’@%on@%ﬁdﬁé@@@%ﬂhéﬂeé;dsQHéﬁﬁor%dlélbséret%pﬁﬁt' vel y.
nl ess the context clearly requires otherw se, throughout the description

and the cl aiegtive suéacgoi 42 ofdbwmlp@electrmmgrmmp@nﬁgt 11@medudes thekspaging t o be

construed i V. o) I tive

sense, that rﬁe@%sgﬂ?g?ﬁ{e r%v%%%éﬁ;st@ﬁo %%&ﬂﬁéf%@wgé% oﬁgf[n&ﬁ?ér)ﬁrh & os' Wor ds
usi ng the siimiyah, apermlts Memsmjosadl inmer eddesol 25acdnaddi2Sbite bel posaioned closadtol ar

nunber, respectiv t he rdg "or" .in ref nce to a
"0 T o ns ansths; rehiing 1 il TR Eiobis 2} Y ne it G TaE"

i nterpret at icoftgagto tH%ecdméﬂuor@WeQ n b EigiiteeTwith & ttehﬁmlal §dp wﬁ:ﬂtﬂ Wbf2Be itens
in the Ilst) and any conbination of the itenms in the |ist.

above- det ai S OHEFS ithe Wista VW pf beiermingl9ep 132 in ﬁagqr?ﬁ/%ﬁtmahb%ﬁé njlstor

| ntended (018, @a9sniilCodless for 28T Wtes 1o YRN8 briiBsd iR 1 Rl Ared.Or M

di scl osed above ecific e odlnents of , and exanp

i nvent i on aBecassctheprandawisee 14@nepd Ingt extand @ytwﬂkycfm fh@/éﬁil\(m%u"fﬂﬁiﬁl val ent
modi i cati oqgy %rsq‘FPBPtht&‘aﬁ)( \%tf?i' f feden %ﬁé)BSn@ gfst]ﬁaéé“fﬁﬁ'tok% Igads ! h@S e
skilled in the relevan recognize wher eas 'steps are
present ed i fergthypf/eacroofdbe boatiingrwieesi 149 eamwmmeﬂedlyrraqqur fWirnsteeps in a

different o ri I ts her can be i ned
to provide ir%féﬁg}_g§n%§(ﬁoﬁ)§ﬁp§ﬁpq%gﬁ%§ﬁ1&Igﬁ?esr rgern @?reblo i Wl{%se?ﬁ?@lbl oW ng
cl ai ms shoukrkrefote, lwill cedgerthe direcsweaepi éncbligteretivion boad wirest 140 tsgvirej thiec
enbodi ments disclosed in the specification, unless the above-detailed
description explicitly defines such terns. Wiile certain aspects of the
invention are presented below in certain claimforns) the inventors
contenpl ate the various aspects of the1bnvention in any nunber of claim
forms. Accordingly, the inventors reserve the right to add additional
clains after filing the application to pursue such additional claimforns
for other aspects of the invention. -33 rr



CLAIMS I/We claim 1. A mcroelectronic conponent assenbly conprising; a

m cr oel ectroni ¢ conponent having an active surface and an array of
termnals carried on the active surface; at least two | eads attached to the
acti ve surface of the mcroel ectronic conponent, each of the |eads having
an el ongate body and a reducedthickness inner |ength that is disposed

adj acent the termnals of the mcroel ectronic conponent, the body having a
first thickness and an outer surface at a first height outwardly fromthe
active surf §awegshameter, @rdtyday petmibiecusestibinash (,anércgeam) penewireeAde h

havi ng a Seﬁ%ﬂgxﬁé”e?"ég%’53@[‘%gg%géﬁégg%“&fﬂ%esﬁéega second hei ght outwardly

fromthe active 'surface o ectroni c conponent, the first
t hi ckness bei ng Kjrthat ermirEhngdp e34s de o dednivestiomas smicaretectrbeict comportierit ght

bei ng greater than e second height; and . at |east two bond w res, each
bond-ui o cBETHEAPIES 60 STEHGY G BRI 168 FROHLFAMRUCHEN Sebs Bb8et r oni ¢
conponent t gefififed a4 highef ABRIIRY pré8sireto Eﬁﬁzréﬁ?a@%@:% |dedmiboRAl fed¥hes havi ng

a maxi mum hei ght outwardly fromthe active surtace of the m croel ectronic
conponent t Bltheé wapdo dneactive surfacet2e In theterhadignent shownhie figuneokitbet r oni c

cont ront i ng @i beB P dedigel g neRil «durvaat o e bBRMED "Fongi

of each of &hfadesans4 Hamn ahe ertiveouifage IURf aTRisOFddabéE debtivpsdlickahact i ve
surface, the confron}i n% fagce of each body being substantially cop|anar
f

with the cofRSSeng! Sav abmay comeoungaownciyiiie aptvenstasee {2 hess 3.
The micr oel i boRbFofSERRRRRENEPAR TS BimALPLE Widhoneifer8Rfd) & boe bond

wires has a wire diameter and the difference between the first and second
hei ghts i s &tduceduhilgstilheasiringadenuvataifillof thedteenioal gap. 13ghe ni croel ectronic

conponent assenb; ' enel n ] ire
di aneter and t ﬁ'é%‘%[ gggﬁ%@éﬁ@égﬁétﬁgg ﬂp@['oegér;bgrog %cg?#i@?‘fq %’? gerﬁlglwat
| east tw ce1085dnvaccerddinaeavitr a furtheéhembodinwait exft the nineerdimmpoMost ofishenbl y of

e A s e R T U M e
| east two | gw@e illusehtedan Figdre dsdndl ikedefefshce rigbeigalean@d ik Fiyuréngandengt hs
o e T oL AN aicae TRe clsraants. TheThrimiry distination betweon e icralcionic’
greater tha

components 100 and 105 is that the first portion 152 of the dielectric matrix 150

shown in Figure 4 may be integrally formed from a single material, whereas the

first portion 1562 of the dielectric matrix 150 in Figure 5 has two distinct segments.

In particular, the first portion 152 in Figure 5 includes a dielectric wire encapsulant

154 and an outer mold compound 155. In one embodiment, the dielectric wire

encapsulant 154 is applied on the microelectronic component assembly 102 of

Figure 3, then the outer mold compound 155 and the second portion 158 of the

dielectric matrix 150 may be formed in a single transfer molding operation.

The dielectric wire encapsulant 154, if employed, desirably at least partially

covers each of the bond wires 140. In the embodiment shown in Figure 5, the

dielectric wire encapsulant 154 substantially fills the terminal gap 132 and covers

both the entire length of each of the bond wires 140 and a portion of the bond

surface 124 of the lead inner lengths 122. The dielectric wire encapsulant 154 in

this embodiment has a maximum height no greater than the height (H, in Figure 2)
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35 mls, at |least one of the term nals being exposed in the term nal gap.
7. The mcroel ectronic conponent assenbly of claim6 further conprising a
dielectric matrix extending into the term nal gap and covering at |east a
portion ‘of each of the first and second | eads. 8. The m croel ectronic
conponent assenbly of claim6 further conprising a dielectric matrix
extending into the termnal gap and covering at Ieast a portion of each of
the first and second leads, the dielectric matrix having a maximum hei ght

outwardly f PBFhet pleter suifacess1ag attheoleadhd 20 cFhisimay HGGHPQ: theolikrliesd of hat i s
no greater '&?ttfe' GiglechR WiRd nc psl¥pt 154 rdaﬁhgecoﬁenman&?ammgsSenb' y

of claiml urt conprising a ectric matri Ing at least” a
portion of eteph of t he | eads and a portlon of the active surface of the

of “claim 1 or ¢ By OGN eTRGment chec R IS, isoBring dDH Bk da

portion of gagimuh height thatBlowédhan Bt Ehéwn R Figle ;ahd e&spabed Beilewdhe t he
m croel ectroni c conponent, but |eaving a back surface of the

m cr oel ect r 6oM@oB PHgnsR 9f theneidersustacay 128 Inipee particular imalemantatian (Mphe

i or 0el ect 1 ggl Gr GATIADG' FFGFAHY 8 RIAIR biL EIABEGATPEL Sb0s e

dielectric erra east lalTy Ccovering eac WTes.

The mi croel mmnmnlmgwomafe&uchasmnd wires 11 40, bul Isbues Gleastaopid ofithg a
[ | each, of .t he bond

dielectric re enc uI, nt at le artlal Iy cover |

W res. the GPREWERE 183 il fnssag endla AT HeROIRTobEY dik GIPCHONTE b
active surfage j_déﬁlahh%m %%‘Eﬂcﬁcéff 8MbEdiRfRRP ARE HielbétAé Wu% &Sba%‘sﬁl@lh?%i han the
first height. he m croel ectroni c component assenbly of claim 1 further

conprisi ng Bayinat &llithe terpinal aapctigsancmaycayearhavg aamaémﬁméuequéﬂgqths of each

of the bondggt i) nghhelghls i #1ur ) blYhe RRRGYISLRSAAS41 1A BKRa360 | ength

In one embodiment, the dielectric wire encapsulant 154 is formed of a
material that is different than the dielectric material that comprises the outer mold
compound 155. The material selected for the dielectric wire encapsulant 154 may
have a viscosity when initially applied that is less than the viscosity of the outer
mold compound 1565 when it is applied. In one particular implementation, the
dielectric wire encapsulant 154 comprises a curable resin that can be applied at a
lower viscosity to flow between and beneath the bond wires 140 and, if so
desired, substantially fill the terminal gap 132, but can be hardened in a
subsequent curing step. One such material is commercially available from
Kulicke and Soffa of Willow Grove, Pennsylvania, U.S.A. under the trade name
NOSWEEP.

Using a dielectric wire encapsulant 154 such as that described above can
further reduce the problems associated with wire sweep. If the outer mold
compound 155 is delivered under pressure in a transfer molding operation, for
example, the dielectric wire encapsulant 154 will help stabilize the bond wires
140. In the embodiment shown in Figure 5, the dielectric wire encapsulant 154
completely encapsulates the bond wires 140 so they will not be affected materially

by the pressure of the transfer molding operation. If a portion of some or all of the
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covered by the wire encapsul ant. 14. The m croel ectroni c conponent assenbly
of claim1 further conprising a dielectric wire encapsul ant that at |east
partially covers each of the bond wires, and an outer nold conpound that
covéers the wire encapsul ant and a portion of each of the |eads. 15. A

met hod of manufacturing a mcroel ectronic conponent assenbly, conprising:

j uxt aposi ng an active surface of a mcroelectronic conponent with first and

second | eads, each of the first and second | eads having a body having a
first thickrRs wies al#0 Frfeding SXPe3ech £AVRENG thR deminalniergthed tHRa@thels - 36

| ess than t | ' Ll I | ' r ends
opposed to GIE AT EraTERtaoadl s b inciiTes HTIN HERS HEAY: 12, b0l
second | eadswires t4ieingdacevandsrediieestheflendte offeactoef the bond wires ddfi dmegmbayni t h an

array of termnals. carried by th ctive surface extendi | ongi tudi pal |y
Lhrough t he REAISEFY IoLgrealna® s FogtRl the apid polfiRekd rovasaiquding mldec ong
| eads havi ngeegflyout er surface adj acent the inner length that is spaced a

body hei ght outwardly fromthe active surface of the m croel ectronic
conmponent ; att aclfigijeH schematisaliy illystrates ca anigroelectrorie igorwonent ageemily ay and
to the inner T T St ho L [ e navi Xi mum
hei ght out \/vazrdcﬂ3 39 ;ar%%éﬁd? hégz\f&ﬂthi ééoté%?% gngtgﬂﬁléat @str{ée@gemdzrgnt erhggc??/s ei ght;
and att achi ngnpglog ¢omitrdeiecronio eonporent subzsdemblyiogahowh it Feguse BayThiand t o

the inner length of the second. |l ead, the second bond w re havi a X1 mum
ot ght out vRGTGPIRShIG FIMERTAN SoeaTpa00 eSS § SEIQHE mattve H0parat aht'

_ substantially fills the terminal gap 132 and covers the bond wires 140, the active
surface 112 of the microelectronic component 110, and the bond surfaces 124 of
the inner lengths 122. However, the remainder of each of the leads 120 and the
remainder of the microelectronic component 110 may remain uncovered by the
dielectric matrix 210. The dielectric matrix 210 may have a maximum height
outwardly from the active surface 112 of the microelectronic component that is no
greater than the height (H, in Figure 2) of the outer surfaces 128 of the leads 120.
In the particular implementation illustrated in Figure 6, the dielectric matrix 210
has an outer surface 216 that is substantially coplanar with the common plane (P
in Figure 3) of the outer surfaces 128 of the leads 120. This presents the
microelectronic component assembly 200 with a relatively flat outer surface that
comprises the outer surface 216 of the dielectric matrix 210 and the outer
surfaces 128 of the leads 120.

If so desired, the dielectric matrix 210 may be formed integrally in a single
step, e.g., via a transfer molding process. The dielectric matrix 210 shown in
Figure 6 includes a dielectric wire encapsulant 212 and an outer mold compound
214. The dielectric wire encapsulant 212 may be substantially the same as the
dielectric wire encapsulant 154 discussed above in connection with Figure 5. The ‘
dielectric wire encapsulant 212 shown in Figure 6 leaves a portion of the terminal
gap 132 unfilled and a length of each of the bond wires 140 is not covered by the
dielectric wire encapsulant. This dielectric wire encapsulant 212 may be applied
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16. The method of claim 15 further conprising covering at |east a portion
of each of the first and second bond wires with a dielectric matrix. 17.
The nethod of claim 15 further conprising covering at |east a portion of
each of the first and second bond wires with a dielectric matrix that has a
maxi mum hei ght outwardly fromthe active surface of the m croelectronic
conmponent that is no greater than the body height. 18. The nmethod of claim
15 further conprising covering at |east a portlon of each of the first and
second bond ‘V\Prftﬁ%‘ SeR And the @ttercmptdccqmqum 21 Aanayrhesapnlied in 8 sesond dee

appr oxi mat el f y

first and seéé d eagssf& '&\g!d r{#ﬁpr&:’é rélé 496%?) k\t%(gﬁvfﬁ@ rellfhgoa{%ggﬂ a; t he
first bond wixcess dietdelrid makix 21@r¢amh¢ remomd feam the atdhisadfaces €28rohtde
portion of the |rst1?§nd wire to the first termnal and attaching

the second HBAHPOFPR 129 & e ViaRiLllg P'égrl'ﬁdrﬂ'éq conprises attaching a terninal

portion of the sapenicRRlsrvhic&ohpohbst éﬁ@ﬁnb@ ZCETé\"FI?Jre & &16o irRIJYRE drur t her
conprising covering the termnal portion of each first and second

bond wires \@tay ef Gﬁ’@%’&ﬁ isuciiras 22( agfzashaeft thel eendupliveastpetures e isesach of
the T1rst e 8AdrboRdy AR HBARES vithdn Hifer BHARH 196 &1 GldTbd d urther
B antially p gap wth a

conprising su ern na i BIECtPI Cmat ri x
t hat has a rleads20.hé Elgure)et MBellcpnﬂtnGlivetdWCmd e typifitdcs solddritalls.

m croel ectr C co nent S no reater t han t he bod hel ht 21. The
net hod of clocgthﬁ{ it ?tcr?é‘fdualyﬁp?tf‘éq“ﬂfﬁ JBAb gy Cﬁncﬂt‘iﬂ mpﬁc‘?ure on

the outer Stﬁ’ﬂa?Qec&fdubﬁﬁ-ﬂh@@)épﬁf(y t&t%rﬁ 'arn‘ﬁstotrbﬁﬁd“z Bds" aa?ﬁu&ﬂieh@ﬂsféfnéﬂ aim 15

wherein the _m croel ectronic conponent is a first mcroel ectroni c conponent,
t he met hod fTMﬁéqonggﬁtyle, gfuglyres 220 may be used to electrically connect the leads

120 of the microelectronic component agsembly 200 to another microelectronic
component, e.g., a substrate such as a printed circuit board, using conventional
flip chip or BGA techniques.

In the embodiments of Figures 4 and 5, each of the leads 120 includes an
exposed length 134 that extends laterally outwardly beyond the dielectric matrix
150 to facilitate connection of the leads to other microelectronic components. In
the embodiment of Figure 6, the leads 120 may be electrically coupled to another
microelectronic component via the conductive structures 220. Accordingly, the
feads 120 in this embodiment can be shorter. Although leads 120 shown in
Figure 6 extend a short distance laterally outwardly beyond the periphery of the
microelectronic component 110, in another embodiment the leads 120 are
trimmed so they do not protrude beyond the periphery of the microelectronic
component 110, further reducing the size and profile of the microelectronic
component assembly 200.

The microelectronic component assembly 200 optionally includes a
protective cover 225 on the back surface 116 of the microelectronic component
110. This protective cover 225 helps pratect the microelectronic component 110
during subsequent handling and manufacturing steps. The protective cover 225



j uxt aposi ng a back surface of a second mcroel ectronic conponent with the
active surface of the first mcroel ectronic conponent, the second

m croel ectroni c conponent having a term nal -bearing active surface oriented
away fromthe first mcroel ectronic conponent; and attaching the second

m croel ectronic conponent to the body of each of the first and second

| eads. 23. The nethod of claim 22 further conprising, after attaching the
second m croel ctronlc conmponent to the first and second | eads

el ectrical | P& AARYgd &8 &1e.9-cAMEPRAY: B a% ﬁéméi/@iqr\‘iéa%%efgac%i)@'b’m?'ﬁ% second
m croel ectr c conponent to a third |lead of the lead frane via a third
bond wire. -38 24. A mcroel ectronic conponent assenbly conprising: a
first nlcroelectronlc conponent having an active surface that carrles a
first term Ral aMicreeleetroniel Gomnenaal Assembliest Hawise Stacked Microaleciren

of the first andCempoments eads being attached to the active surface of the
first mcroel ectronic conponent, each of the first and second | eads havi ng
an el ongate bodyTtaﬁnmlqoelemccmp@'lmtassembias 10@r@[td12Q0n%hOWrslncﬁlgth‘6§ed

out or - sur o S PRreclvelly Bl SRR Y Bl ERRAARE, pebdifiordandlf  nd "

first mecr osimoélemruccoasmmmm B0t Micrbaleetroniengdnipdmewi regsemblied isur f ace
at a second helght out war omthe active surface of the first

dl
mi croel ect r B WHErRtheP/ ﬁ@[’Pq"F?f'tsh%f §i inyentien drcerrasatet eon of Preecond
hei ght; a fiy; &Beleet?&‘ll&‘ écﬁ’np?dn%ﬁfsr incﬁl éngl@OHé’élﬁg' t el 60H nliGbBleBfbnit0 the

bond surface of the first |ead and a second wre electrically coupling
t he second c@mnpenent assembly 390ndustiatecrerighiret hengupmatea tha thicregientromict he
first and s n i V, i gt Iy f he
active surfg@ﬁag?gﬁhgu%gtsgﬁ‘bﬂlﬁc{rd;gl%@mr{ﬁgrﬁ'%o§en dg }sé n%e%gbéat er

t han t he fi midrodlecindrnic cnmponentd3nd.cr ted eetortﬁnnmcmeleptnmotcdnmunagt a1bapk

surface oriented toward the. acti surface of th | ectronic
component . oGRS A Poivel Bitakee17 pErinaSs altev PEtarpingls Fr4iana & Back

m croel ect r urfceCPROMEBtback RRrfaes BNE iSTiUktRRISEE Witbnartd 66MEd evardethe8d
attached to the outer surface of the body of each of the first and second

| eads; and 8&ctivei suifaseid 2,4ftae Brsk atigrpelacirgnie sampPPRgntal 10hi The kagknsuii@cecarri ed
> - hi rd
on the acti ﬁgs o fHeAs ?‘cd?ufd thidfochietrBAR Moﬂ@hfgﬁw @%glfbepc?tggll‘rﬂn@g N6 the ofitdrN! I

| ead. 25. m croel ectroni ¢ conponent asse 4 further
conpri si ng surfhoesel@s ofcthedead bodies ciZbrity almirf Of adhesiveé membens 320. The

L oCloF S SAPRBRCH o M0 e REEVe A BV [t on @

suitable for the adhesive members 320.

The back surface 316 of the second microelectronic component 310 is
spaced from the active surface 112 of the first microelectronic component 110 by
a distance equal to the height (H, of Figure 2) of the outer surfaces 128 of the
leads 120 and the thickness of the adheésive members 320. This defines an
intercomponent gap 325 between the first microelectronic component 110 and the
second microelectronic component 310.

One or more third bond wires 330 may be used to electrically couple the
terminals 314 of the second microelectronic component 310 to another
microelectronic component, e.g., a PCB, via the leads 120. Each of the third bond
wires 330 shown in Figure 7 includes a terminal end 332 attached to one of the
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26. The m croel ectroni c conponent assenbly of claim 24 further conprising a
dielectric matrix substantially filling an interconponent gap between the
active surface of the first mcroel ectronic conmponent and the back surface
of the second microel ectronic conponent, the dielectric matrix covering the
first and second bond wires. 27. The m croel ectronic conponent assenbly of
claim 26 wherein the dielectric matrix conprises a diel ectrl C wre

encapsul ant, and the dielectr encapsul ant -
subst anti al ﬁe{mﬂaﬁﬁ Sﬁ‘b a&‘dp%g? gﬁ‘g%%r@tqcﬁﬁ‘éﬂe&ﬂ% geﬁle dR8 cve§ ng at

| east a por% Bé‘dlﬁlfen?aa?rbé%i o&é‘%f fHerléédéﬁ‘@b ?seéc%‘écéﬁnéi |t‘§‘|ﬁri’e$,le¢§}ﬂ?1§2”té< mol d
conpound substanti al l'1'ng a remal nder of the interconporient gap. 28.
The mi croel metftrsinncraabem(mmonmenm 10 by adiamidrwigt 14Qandbas edhipd bendg a

hird ni ] i . h k
Surface. 1 g aeh Aared B S AR 2B i pRvideS A eABmp B BlfckisEl g
attached t ocgimiasikafer bate@eR thd fitet éddév‘efcoﬁa AliGrobRelr6D c6mpSHERENETd and9. The

m croel ectroni c conponent assenbly of claim28 further conprising a fourth
bond wire eB¥strically coupling a fourth ternminal carried on the active

surface of the tfyg ﬂw.&?o‘éfe%ﬁbﬁ&téoﬂ@oﬁeﬁtogp%ggf/ Add §h<§\9r'|‘ r’i*Fém&’r@d? ofis§ he |ead
frame. 30. A mcroelectronic co nent asse y conprisin
m cr oel ect rioniudes angielestric matnxr@oaﬁnaacbvere t!aerffrstcmloc@awqmong: eampxmmy of

term nal s; of first. each first avi,ng an ner, ngt h

el meeat *i nid the Segphd HigtoReRonif F5tnonpat 3ld e Ry ndrEn i aRe AEY I,
outward in gnd &celerddn&sdth @ne&dtPdh thé Gedde NS0, |'ﬁﬂ§Hféleo&|cSrﬂ§tr|Qf37BQﬁé?yn§b| eads,
each second | ead having an inner |ength ad acent the array of terminals and

an el ongat efoFBeY ‘gxi“é'ﬁ'althe $ae Mmateqa %Lﬁr\ﬁafﬂj nough the gamesiaglian a8 taRti on
f th f first
romthe i n&@fec{g y OI]?( t@gﬁﬁ?ﬁgﬁe&:‘ Iflgﬁtte' 8N Thgl cﬂSIe@t'nE n?eﬁﬁi"@?(f) 'sREWA f hr? Irs

direction; the st and second s having a first

t hi ckness alnigueen? dngledessardieleciriawirg dricepsulart 3 thatt,uewand$ putwasdly tfresn act i ve
surface of i j I f the
first and shegsivr saach A 2 e BB ool LORBnerE TR Re e Bat, |
second hei gte commar plape (P chFlgbm I of thecortear §Lataﬁesﬂ 28 bethelleadsel 26c t Thisi C

conponent, the first thickness j-n an t he secopnd thickness, and
ChaPonen B BRItcl Hira, Soramunt o znt HESBhE prrtbug e VE fielettis e o 1 o
and a secor@hdags@llamsr 854t BAdf D13t difsuddedM ﬁr‘év@u@@”'?ﬁé'ﬁén@@ﬁéhﬂgtﬁef' rst
termnal of the array of termnals to the bond surface of one of the first

| eads, the '§@é‘éﬁf@%ﬁ'&l gap 385 May e filled with & B9l sompeundey/dribat MSHERNErs of t he
array of teggi k St e dg‘lﬁué?@@g ted 26y ?ﬂ% Hoid '&Bw@SEﬁ‘%me ? d?@”d each

of the first n secon Wi res having maxi mum outwardly from
t he acti ve daliveeadetoothet mtermmpthbgap @ﬁﬁonca)smtaehansfuamoldmgwopgabam er than

the first ielegtric |x c i rst and seco bond

W res and Aot s A B AR SoofiGekdorrd 1B eBEReRER e an

second | eademdirder df Heandted elemhfs X haV| ng a maxi num hei ght outwardly from

the active surfa:ce of _the mcrﬁ ctronic conponent that is no greater than
t';

the first hei ghtt'94RB sahepatiallylluskales A imyeroglactiopig, campopgph aggemily

conduct i ve 305 Uit UcRBrdiplcBY Wit rdrdtheP N efibddinferft! @F 1 thet ainvektiinact Phish the
outer surface of the body of one of the first |eads or one of the second

| eads. 31. MiFECQIPRTABNT ERPPINE agEamRindh? "%?}’si@ﬁ*b'w alrofdha ielgmantssBeWI n each
of the Coanqilr% r¥dJ A ?rg?'% b%?§atéhe bo rFlgl?gs 75&88%%(9 t8 Giké oni ¢

conponent asse ereln eac the first and
second | ead@emaetSa Ebafmicrasiestiorigrdompenent am@nblyzam also includes a third

microelectronic component 340. This third microelectronic component 340 has an
active surface 342 carrying an array of terminals 344. A back surface 346 of the
third microelectronic component 340 may be attached to the back surface 116 of
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toward the active surface and the inner length of each of the first and
second | eads has a confronting surface oriented toward the active surface,
the confronting face of each body being substantially coplanar with the
confronting surface of the inner length of the sane | ead. 33. The

m croel ectroni ¢ conponent assenbly of claim 30 wherein each of the first
and second bond wires has a wire dianeter and the difference between the

first and sgcopd. heights  is.at |east  a reat as,the wire di ter.. 34. The
i cr oel ect r 9 7% JISERIRHONE SBPGTRRt TG i ¥ herer AR 310 nTYP 1 st
and second baRékivd membAS5a Myt fBimAetRiremh tAS damB dystsidf AitdHae shigionerp t he
first and second heights is at least twice the wire dianmeter. 35. The

m croel ect r 819 adhasisomembess $3vBng 32 nated prasdousher 1 ane rabpdiment Heeght i s
t least 2 mjlsSe i 36. . j lect,f oni
cononent - aSehesify T erd T BAE 36 Cbrt8  Bhng B id Miath THEE REHE".C

al i gned al oaghesiVe msd¢miserda50fis tdppliad raay aoflowstslel mafesiansdet mses amnaldeof the
second Ieads,@?re_ali neg}q%l ongf an op(gosi te second side of the arraé, of
term nal s, §aYih§P2N HahicRa lyawhee ispeeszad ketwees tae tyve spicroglestodifans t he
array of teghihpahents 370 ahB840] croel ectronic conponent assenbly of claim 30

wherein inner ends of the first | eads are aligned along a first side of the

array of terni nalke third migrasleatnadic compohentsidfionay be stkstrivally eduplgibie theong an
opposite se i rr. terninal s). .def i o a rm_nal ,gap
bet ween t heFe%gg 51591?0%" @Qgé %t%ﬂgtw"%gsééé‘ ﬂj’teg'?;h%l@v&?% %(#H ﬁ%’eg? Leiwmﬁ' ?Hgn 35

m | fs 38. fTBﬁZ rattacioed ldm'roher‘o?fdheaéfrnﬂMiﬁt34aSaﬁin| gadfendl %m&%bhbbetbethéha back
surface of t m,croelectrgoni ¢ co nent | i xposed.  -42 t 39. The

m croel ectr B?Iniefﬁorlﬁ'aﬂﬁb‘ﬁ(@ﬂ? 13_@?@%‘!’? lepds i?@oﬁjfvﬁ‘?e‘_?eeﬁ'rﬁél~t?fé’hqurt@? _?eﬁgﬁd wire
has an exposgg mfNeé Rohhddted $o RBIMEBMRAE @nBYofithE rilbRbRRirbhiE coRpbhents40. The
m cr oel ectroni c_ conponent assenb claim30 wherein the dielectric

t |
matri x conpi1@e310204 SARctlRjanother é"’%ﬁ@@iﬁ&l thavghrt laast anecf the lepdsdepound,

the wire swegsmheRWPRURS &Qﬂc?réio‘f‘ﬂwg% n#i@ra_afeceoﬂercbhlgeneﬁtsqaéfquamépond
nol d c e a

wires and the outer conmpoun overing the w encapsul ant an
portion of Haohdesiredhent ehithe leads 120 cao hectannectedito the fipsd microestenibl vy

Sy of S epAnBbi LT bL S bond RABORET \ooMB¥oiPd 1818 deatfa biBRERLGNE "
attached t ocomporastti 8¢0 sby f aastherf boheé Wirer @80 .ecindortoanssierpoaettie tardh of
the | eads havi ng an el ong\%})e bod a reducedt hi ckness inner length that is

di sposed ad|T¥¢@ FC'{%‘_: CeMPPRENt 345 byt ¥Rt sRAthesranst Wkﬁ‘hi3§9(:oTrWJ%ﬁ'é‘ﬂ 1eafld an
i nt er medi at ¢oh eQ@uly dhéfﬂﬂﬁegle@ﬁkﬁ{e%rﬁrﬁ@niéﬁ% apstweBR 'a'il][‘_eiﬁreber&_t Rhet he

body having a first thickness and an outer surface at a first height
out war dl y f migipelpetrenie compangritaid t0,&10w@nd 340cr oel ect roni ¢ conponent, the

internediate |le L . i &t i i rface
at a second hei Sﬁwo“nu‘?’&%@%}’?“'? Ségﬁﬁaﬂ%ﬁagcgéve s%r6 a%‘goé l‘?#ege%idgé%cetﬁgctroni C
conponent , mnattixt 3. | Time midlectde makrn3 Algisdargkei erdbuphite lenesspassthod oblyrtlesur f ace

at a third height outwardly fromthe active surf f the mcroelectronic
component . (R aStad DidbieriBfic.emeecen’ RN R PSS ePbembsiBRnoos
and gr eat er tHehiirdt MRrddiedtebnidicokiparimt 3a40arfd tHhRiurthhissrei wiredi@eeechiid hei ght
is less than the first hei %ht and greater than the third .
presents a single package that Tan incorporate three separate microelectronic
components 110, 310 and 340. This can be used, for example, to provide a high
density memory package, in which each of the microelectronic components may
comprise the same type of memory element, e.g., SIMM, DRAM, or flash memory.
As discussed above, having the bond wires 140 recessed below the

common plane P of the outer surfaces 128 of the leads 120 provides a thinner,
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hei ght; and at | east two bond wires, each bond wire electrically coupling
one of the termnals of the mcroel ectronic conponent to the bond surface
of one of the | eads and each bond wire having a maxi mum hei ght outwardly
-43° fromthe active surface of the mcroel ectronic conponent that is no
greater than the second height. 42. The m croel ectroni c conponent

assenbly of claim4l wherein the mcroelectronic conponent is a first

m croel ectroni c conponent rther secand crogel ectronic
Conponent 1 RS CAEPAIB sl AorReenl s atep D26 TR b rloBa ik
surface of tRepRAGEIH of dppPEdidsly tiHe?f N oBIRBLSHic BSinPEndrit sk anasied (gt h the
active surface of the first mcroel ectronic conponent at a hei ght outwardly
from t he act300er S0p¥iacerporatingenyliiple misrpeleclednie componentbnponent that is
intermediate the first and third heights. 43. The m croel ectroni c conponent

assenbly of pplai g %a%ewﬁ'br%e e*&ﬁoﬁﬂgwc(i@ﬁﬁﬁ%i %sémﬁﬁé@%ﬂ@(lmir@ R%g&éefdﬁt
m croel ectronic ’f RO n g P TEmaS | T st
termnals, and th Y res-are first bond wires, further conprising: a

second ni cr oel ecfnrtﬂ@'rﬁn fé%fs*é;og@ng:t?&rﬁ}?oﬁweh Gdsalf %J?%FF 2% Bonfihift tive

surface, and an array o erm na S carrie e ac I've surface,
the back suibbelcsurtdcet 180 cfemathdf thecleads €20 iscatiached tpiheeantivdsurfage) 1U2taiposed
with the active, surface of the roeI ec .Qni C onent a hei ght
outwar dly 1 iRt a5 ot e sniEs tidked PEEBBROeBhrianen:
that is int %ﬁﬁthéﬁtelﬁdW% §pdcel 1ot dabh 'of th@ll@eras512@%9 tﬁeaﬁ.@mst&mﬁew re

that electrically couples one of the second termnal$S to the outer surface

of one of t néhwwmemws 82 By employing band wiren @ withia maxanm height (kI ai m 41

further co [ mt. r f the

| cads. 45, THERURERR, GEART tidh B8 et IR TERG 3) Br P cpRffonflafe ol {110
m cr oel ect r oné¢rall cthigkoasstofi theapiantlcshar microeddcionico nompament oassemplyf d0Oher - 44
conpri si ng %\ seconlgl rT}C{oe'quctr 5 conponent that includes a back surface
and an acti Q HOH"C 1 2N BELRAEEP T ace of the second microel ectronic
conponent bei ng Br*gtrmsmadntima hlesﬁratéerradmﬁdath&kﬁws‘ ateodlecteaid cofmpbient | eads.
46. The m croelnéét ronic coggonent as of cl ar m 45 pﬂerer n tﬁg back

surface of CRENARESHE RCEPdancst titbne ereg gapodiraents.t o h &Gk °f

embodiments, a portion of the thickness of a microelectronic component is

received within a thickness of each of the leads, thereby reducing the overall
thickness of the microelectronic component assembly.

Turning first to Figure 9, the microelectronic component assembly 400
shown therein employs a first set of leads 120a and a second set of leads 120b.
These leads 120 may be substantially the same as those discussed above in
connection with Figures 2-4, for example, and like reference numbers are used in
Figure 9.

The microelectronic component assembly 400 includes a microelectronic
component 410 having a back surface 416, an active surface 412, and an array of
terminals 414 carried on the active surface 412. The microelectronic component
410 has a thickness between its back surface 416 and active surface 412 that is
greater than the step height (H; in Figure 2) of each of the leads 120.
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I nternmedi ate surface of each of the |eads by an adhesive. 47. The

m cr oel ectroni ¢ conponent assenbly of claim45 wherein the back surface of

t he second m croel ectronic conmponent is disposed at a height outwardly from
the'activve surface of the first mcroelectronic conmponent that is
intermediate the first and second heights and the active surface of the
second m croel ectronic conponent is disposed at a height outwardly fromthe
active surface of the first mcroelectronic cqgﬁgpent that is _greater than

the first hei ght!n g empadiment Q fidEes 3 /NE 4 Biperidionting swigne,139r0f @agh m 41

wher ei n t he ofireNe8d<LPid RIHGCREITRPNE Miclogledtrbhit SbmPbRéMEHB Ty P UdheSi9gPONENT
the array of termnals is an array of first termnals, and the bond wres

are first bonainbgr 188, andueadhnesf tbemond wineg: 148 exdtensisdoativeealtersiinaliitg of

Cecond. ter mBMEHRIPARE sHRPHnSH A R BpRl s Bed TRART o P goal 1Y

second m cragbed thenapplicatigrosfeFigurded, Mewever! tedssd suirfdaet122 ohebdhv e thyr f ace
of the first mcroel ectronic conponent and attached to the internedi ate

surface of deads fnctions asanmeurtingsurtscend & Grifeaning syrfrea E3Gieftgart Afur f ace
of the firs ' ' h LSl ki f1brst and
second hei gmés’@;e‘égﬁgbﬁgg{c%gé:ggggﬂégﬁggﬁ%éewﬁbg'aﬁﬁg[&ghg‘g%p?%gﬁ%@éggﬁ?es one
of the secotik maroelecttanic compenantdéd nwayrbdeaattachéd dm éheoiotihting safdse 129. A

m croel ectropic co nent ,a |y compr.ising:,a.firs I croel ectr,onic
conponent h&UEAF é’gqﬁ%ﬁ?% 326121;&0%'1 taHEgs'&%r ﬂﬁéged{qut@iﬁéﬂpg}b 'Hb?ﬁéﬁﬁ a
second t er Mnitahting shiifacs 1244.df aaeh af $RCARE Idagad.2084€ atthéd @ fHer sdtivend
second | eads bei ng attached to the active surface of the first

mi croel ect r §HRCE B Gh AR Migrgeteckpnic romponaRt 4HY by <& i adbasive MAMRGS: an
elongate bodysiakiifle Hbmtihg'sufttcd 354 f oferf o e S2R0AN Yo ¥¥h ity peom t he

active surface of the first"mcroelectronic conponent; a re I ckness
i nner | engt attached fosthei agliveestirtagp atidnef thRemiceoelgateanic odmporentidd@dm act r oni c

Com e SR B BB, 10, BHEAR e 30 AR08
the first members 135 comprises a length of a conventional die-attached tape. In another
embodiment, each of the adhesive members 135 comprises a thickness of a
thermoplastic resin or a curable epoxy. In one embodiment, these adhesive
members 435 have a thickness which is less than the step height (H;) in Figure 2
of each of the leads 120. In the particular embodiment illustrated in Figure 9,
each of the adhesive members 435 has a thickness that is substantially less than
the step height H;. In one particular implementation, each of the adhesive
members 435 has a thickness of about 1 mil for a lead 120 having a step height
H; of 3 mils.
The microelectronic component assembly 400 also includes at least two
bond wires 440, with each bond wire electrically coupling one of the terminals 414
of the microelectronic component 410 to the back surface 130 of one of the leads
120. Hence, a first bond wire 440a may have a terminal end 442 bonded to one
of the terminals 414 of the microelectror{ic component 410 and a lead end 444
that is attached to the back surface 130a of the first lead 120a. Similarly, a

second bond wire 440b has a terminal end 442 attached to another one of the
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hei ght being greater than the second height; and an internedi ate | ength

di sposed between the body and the inner length, the internediate |ength
having a nounting surface at a third height outwardly fromthe active
surface of the first microelectronic conponent, the third height being |ess
than the first height but greater than the second height; a first bond wre
electrically coupling the first termnal to the bond surface of the first

| ead; a second bond wire electrically coupli the second ternmnal to the

bond sur f acdeBRNARE1SLE SRy m"gﬁﬁl?cﬁo@%&@ﬁﬂomﬁ@%@Ia@&‘t'}a@rﬁ tead sRg M rbathavi ng
a back surf geeuatdNbafe tb%@ﬁ‘(rigrfé&ﬁﬁﬁ R %E{:&fbclﬁaaﬁ 2bbe A ie'?rﬁfnﬁl length

m cr oel ectroni ¢ conponent and an actlve surface oriented away ro t he
first m croeddscoframchof tnbonbwires 4A@ niaydie pasitioned inf gapcbaiweemthe inner

m croel ectroni nent ing -46 ttached . .to th nt | face of
t he in_terrrea? e&ﬁgﬁgﬁ#o}ﬁg%‘% eétfenfjﬁgaaf ri‘?'grf_% a cﬁﬂ%otﬁga?&gvae §‘?‘fﬁa° third
bond wire el£x4tiieadtlas gredpas ik MidkAbsSloft BB Mhrit! leldth r122CofaRe 1dx@ 20t tove
surface of the second m croel ectronic conponent to a third |lead. 50. The

ni croel ect r oMiieh EEnpAFERE. assenbly of clai m 49 wherein each of the first

and second bond v 251ty RHOMBRSH W WL B ¥od bPRetiBSIHAd X
| rrponent at |

surface of the first mcroelectronic 'co S no greater than the
t hi rd hei ghtgenetally Toplamacwikinectsromorg outenplane rnddiss batk surteces 130 of e
wherein the lba k12§rface of I he slecond.tﬁj cr oel ectr%niééonéroo nt _i.s

j uxt aposed WPER RE B 9RNerally, FaRlanys Within 2Go0imoR PAGK | RIARE onthe BdHSonent
at a hei ght susfape4dpyoffthe Michlattiohicecampdnaae4 7 id pesitiorned batwees ehedet roni ¢
conponent that is internediate the first and second heights and the active

surface of ttWe Rlgeemd e bae sHfaemidde «inthe naisrogiectignig a@aonant A1Reisght
SO ! . ! I :
e

that is greater t e mcroel ectron onent
assenbl y of leasiiapartioniofthe micrhelebisoric somparamt dfl Otik secaiveshwitihin dn@elepct r oni ¢

an Bdnesi ve e HREEacrPot 88 1oqtsc A ANEing sElR B Bas g e bR ner o1 n
t he back surthedeadsf120rendsthe onidroelectrosic @omponert 44011 eeditiedias ahipacdikeid to t he

i nt di at f f h of the |eads b dhesive, the adhesi
havi ng a t hi ORURUETRUSad ShdRad cip Y spmRctor is it Sl Blavtickn the i rst

thickness and t hqnh hit@eldttrehizesompopént AssBhBlyOSOESF FRIUFE 9GIsIPBRAEs assenbl y

conprising: at least two | eads, each of the |I'eads havi ng: )
dielectric matrix 450 that covers the bond wires 440, the microelectronic
component 410, and a portion of each of the leads 120, leaving an exposed
portion of each of the leads 120 extending laterally outwardly from the dielectric
matrix 150. A first portion 452 of the dielectric matrix 450 defines a front surface
453 of the assembly 400 and a second portion 458 of the dielectric matrix 150
defines a back surface 459 of the assembly 400, These first and second portions
452 and 458 may be formed during the same manufacturing step or in separate
manufacturing steps. The materials used for the dielectric matrix 450 may be
similar to those discussed above for the dielectric matrix 150 of the
microelectronic component assembly 100 shown in Figure 4.

Figure 10 illustrates a microelectronic component 402 in accordance with

an alternative embodiment of the invention. Many of the elements in Figure 10

are shared in the microelectronic component assembly 400 of Figure 9 and like
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-47 an el ongate body having a first thickness and an outer surface
oriented in a first direction; and a reduced-thickness inner |ength having
a second thickness, a nounting surface oriented in the first direction but
spaced fromthe outer surface of the body in an opposite second direction,
and a back surface oriented in the second direction, wherein the first

thi ckness is greater than the second thickness to define a step height as
the difference between the first thickness and the second thickness; a

ni cr oel ect r JRTGECRSSTMAIRSRE areMsasyn PolbeRwings ta tndicatilike-gqmroneniss L€ ofan
array of tery 4 : i R i t ween
t he back surtﬁ%c@g} ez%r?% hﬂ(gﬁe&%}rbﬁgh‘sﬁhcﬁ‘ézlﬁééﬁp E:;{{Ofl S g?ggsggg@ @Egﬁ&g%@@i@gp

hei ght, wherigitve otientatiomof thg migrdedentrodic eamplonent 4 1ewitle aekpecttodhe dedded t o

the active sy face.of m groel ectrgnic,.component ;. and at |ea wo bond
W res.  each Shaniues Tt prvafios e or GROREREeoR Y eftparRthd & e

ni cr oel ect r iitaposedMANERd aftactdietotné mtmtifpsafade PR 6ftheheadseds mnd each
bond wi re having a maxi mnum hei outwardly fromthe active surface of the

ht
m cr oel ect r dhe embodipwnt at Fighea i §.dhg microelecfonigicernponant 4 Odsinvried aviths5. The
m cr oel ect r qpj : f i i . t surface
of “each of  the SHRBARAY 472 HiRHlaN ek By IHTHE inid B HRA'd e
m cr oel ect r cuter sudiapes1t28 ofthedeadsdtesi The bdok.suifhee Al 6 106 tHecmicrambeatronicnponent

assenbly of claimb54 erein the nounti surface of each qf the |eads is
S tachey Lo Prbolen 41 E fefietdf paRigan b Rl ifife, RouBiith, Bie. A0 g
adhesi ve, thrirfacée$28/ andéid heckaplame 64M&iAMgl RS foad itk siffadé P30 CE&N of 57.
The m croel ectronic component assenbly of claim54 wherein the outer

/ y . !
surfaces of pRdondamitesafd0 aapaealstong pf theolsraingts dilé ipfdhe miceeairatronis a
first P'(%ﬂﬁ)oﬁ@ﬁ B0 RE buer shiRseS1 Y ofttlh’éoégﬁfjt?ealégd@rﬂﬁtaﬂﬁgr'tﬁér{ t
copl anar wt ne another 1n a second pl ane. . The mcroelectronic
conponent adbehbtlsusface130mof Hik lebdri@DasimBigotet®r surfaces of the |leads are
substantially coplanar with one another in a first plane and the back

surfaces of ghe hdsioBféns UbhdHant dsteBRs ALt ShcROP ARMdIEIon?
second pl ane, th ofdbonarts ahd hatEstEbped feads, CT O€! ECLTOMT C COIpt i ng
posi tioned bejtweem—éne TTst and seconmd pranes and the back surface of the
i cr oel ectroni ¢ AGERANEALoREIN e BABBENTEhR B hise MbRBE domdif bl ' St
direction. 59. A mi croel ectronic conponent asse y conprising: at |east
two | eads, oiglth alternative [reducedaaaightgelectronid comporen abgembliehovith $tacked

t hi ckness and _an,outer surface oriented.n first,direction; and

r educed. t h ARREOESTRIG, SPERGEA Ry e Wosthemetial, iESta8S, o80T sy
surface ori enit@eldctrohib@ofpbaéntdsseblyon but spaced fromthe outer surface
of the body in ap opposite second direction, and a back _surface oriented in

the second di r ect N®AICRAEEEPRC cABPPRONE assambly RAQ shown 43 Bigues 11 B5Mi#e

second thi cknegind fPediRbis® Qhétrﬁiﬁrcfé%c%ﬁica&rﬁﬂ&eﬂi fls86ABGE3OSIIMBRA hhe
first thickness and the second thickness;
Figure 8 and like reference numbers are used in Figures 8 and 11 to indicate like

elements. The leads 120 in the microelectronic component assembly 305 of
Figure 8 have a single change in thickness between the body 126 and the inner
length 122. The microelectronic component assembly 500 of Figure 11 employs
leads 520 with two or more changes in thickness along the length of the lead 520.
Hence, the microelectronic component assembly 500 includes a set of first leads
520a having a body 526a, an inner length 522a, and an intermediate length 525a
disposed between the body 526a and the inner length 522a. The microelectronic
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a mcroel ectroni c conmponent having a back surface, an active surface, an
array of termnals carried on the active surface, and a thickness between

t he back surface and the active surface that is greater than the step

hei ght, Wwherein the nounting surface of 'each of the leads is attached to

t he back surface of the mcroel ectronic conponent and the active surface of
t he nicroelectronic conponent is spaced outwardly in the first direction

fromthe outer surf ceo ut er rfac f ea ed - and -49
ot Teast wouen FeeMolath 80 foiies eretel vacbR Iop b SRR’ he
term nal s ofpdshgn frer AehS (9206 ﬁnciﬁf@fﬁ@@iafe feRgthns2 8 tp &U'éfo?a@ﬁteoﬁod}ne of
the | eads. 60. The m croel ectroni c conponent assenbly of clai m59 wherein

t he nount i ngP28lr f Hee inver éength §R2tafeachaai $he deagst Zadhbas ﬁonﬂﬁieSlb&@R 824r f ace
of e m cr aghfed L e PARES!1 or A0 LS K BF e PieebIEHBIHRCT ©

corrponent asse ereln e noun ng surrtace O of the
| eads is at t&ﬂmdy defnneimmbanﬂmgswrfaweszef Thb&ond sudadecs24, @nmumtm@wmnt by

an adhesi ve,_t he adhesi ve ha i C s. le than the | fference
ot oot he 543 8nd GHT s 2 aRe end 2B Beingr A oMo 4 1 magl Gant
assenbl y of &Ieﬁ‘a‘téﬂ STl B@ﬁ’érﬁ!l;ﬂ fhie sQererdm%Ht'iJrﬁC(Sét»«/AFdlil hswéﬁaﬁémarﬂ?e first

substantially coplanar with one another in a first plane and the bondi ng
surfaces of mmoqle:tmslcaompmbett‘eﬂrﬂmaﬁlgtyeddpl anar with one anot her in a

wher i the.out of" S PIREAGT eRieiRl SRTRRRERRRERAAE Y2S'ot BN 1K, 1 one

anot her in deéds 5§20 phalaelhwkdesshmabwgﬁelagerabari &memmmesdlef trmardnaenareagth

bstanti al | | wi.th b f
of “the m or 4% bRt Brs bl sianeSD ol B8 ok oo SRR SuleiBB: dedSeaelvand -
second pl an&ﬁe m&.‘htm@%uﬂaz‘é 603 Ofleadh oftheABads Sdispdsed. a%énrﬁ&ntmg“ﬁé\bhtAN Aa
A LA A Au . Asu. Au, A@. A@GN. A@GN. A, N. A. AI N

AU A A@1 A@(ltw@rdlyptagn,&@e Agtive surigce 142,0f the fipst mlqsqochtrmgybmpgnent 110
that is greater than the corresponding height of the bond surface 524 with respect
to the microelectronic component active surface 112, but less than the height of
the lead outer surfaces 528 outwardly from the active surface 112.

The microelectronic component assembly 500 includes a second
microelectronic component 511 having an active surface 512, which bears an
array of terminals 514, and a back surface 516. The active surface 512 is
oriented away from the first microelectronic component 110, whereas the back
surface 516 is juxtaposed with, but spaced from, the active surface 112 of the first
microelectronic component 110. The back surface 516 of the second
microelectronic component may be attached to the mounting surfaces 523 of the
leads 520 by two or more adhesive members 535a and 535b. These adhesive
members 535 may be formed of materials similar to those discussed above in
connection with the adhesive members 435 of the microelectronic component
assembly 400 in Figure 9. In one embodiment, the adhesive members 535 each
have a thickness that is less than the difference in height between the mounting
surface 523 and outer surface 528 of the lead 520 to which it is attached. As a

consequence, the back face 516 of the second microelectronic component 511
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outwardly from the active surface 112 which is no greater than the height of the
mounting surfaces 523 of the leads 520. This will leave a manufacturing
tolerance at least as great as the thickness of the adhesive members 535 joining
the second microelectronic component 511 to the leads 520.
in one embodiment, a dielectric wire encapsulant 372 may be disposed in
the intercomponent gap 537 between the first and second microelectronic
components 110 and 511. In the illustrated embodiment, the dielectric wire
~ encapsulant 372 has a maximum height outwardly from the active surface 112
that is less than the height of the back surface 516 of the second microelectronic
component 511. In another embadiment, the dielectric wire encapsulant 372 may
substantially fill the intercomponent gap 537.
The terminals 514 of the second microelectronic component 511 may be
coupled to one or more of the leads 520 by one or more second bond wires 530.
In the illustrated embodiment, a terminal end 532 of each of the second bond

wires 530 may be attached to one of the terminals 514 of the second
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illustrated embodiment, the active surface 512 of the second microelectronic
component 511 is spaced a height outwardly from the active surface 112 of the
first microelectronic component 110 that is greater than the corresponding height
of the outer surfaces 528 of the leads 520. By positioning the back surface 516 of
the second microelectronic component 511 below the outer surfaces 528 of the
leads 520, this can still reduce the height of the microelectronic component
assembly 500 as compared to the microelectronic component assembly 305

~shown in Figure 8, wherein the back surface 316 of the second microelectronic
component 310 is spaced outwardly from the lead outer surfaces 128 by the
thickness of the adhesive members 320.

The microelectronic component assembly 500 may also include a dielectric
matrix 570 that covers the first microelectronic component 110, the second
microelectronic component 511, the third microelectronic component 340, the
bond wires 140, 360, and 530, and a covered length of each of the leads 520.
The dielectric matrix 570 may be formed of much the same materials and in much
the same fashion as the dielectric matrix 150 of Figure 4, for example. The
dielectric matrix 570 desirably includes a mold compound 574, which may
substantially fill the intercomponent gap 537. If a dielectric wire encapsulant 372
is employed, the mold compound 574 may substantially fill any remaining portion
of the intercomponent gap 537 that is not filled with the dielectric wiring caps 372.
An exposed portion 534 of each of the leads 520 may extend laterally outwardly
from the dielectric matrix 570.

F. Methods of Manufacturing Microelectronic Component Assemblies

As noted above, other embodiments of the invention provide methods of

manufacturing microelectronic component assemblies. In the following
discussion, reference is made to the particular microelectronic component
assemblies shown in Figures 2-8. It should be understood, though, that reference
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to these particular microelectronic component assemblies is solely for purposes of
illustration and that the method outlined below is not limited to any particular
microelectronic component assembly shown in the drawings or discussed in detail
above.

In one embodiment, a method of the invention may include juxtaposing an
active surface 112 of a microelactronic component 110 with leads 120 of a lead
frame. Once the leads 120 are in the desired position with respect to the
microelectronic component 110, the leads may be attached to the active surface
112 of the microelectronic component 110 with the array of terminals 114
extending longitudinally through the terminal gap 132. In one embodiment, this
attachment is accomplished via a pair of adhesive members 135. If the adhesive
members 135 each comprise a die attach tape, the first adhesive member 135a
may be attached to the active surface 112 along a first longitudinal side of the
array of terminals 114 and the second die attach tape 135b may be attached to
the active surface 112 to extend longitudinally on the other side of the array of
terminals. The leads may then be brought into contact with the outer surfaces of
the adhesive members 135, thereby attaching the leads 120 to the microelectronic
component 110.

In one embodiment, at least two bond wires 140 are used to electrically
couple the microelectronic component 110 to selected ones of the leads 120.
Using a conventional, commercially available wire bonding machine, a terminal
end 142 of a first wire bond 140a may be attached to one of the terminals 114 of

. the microelectronic component 110 and the lead end 144 of the first bond wire
140a may be bonded to the bond surface 124 of one of the first leads 120a. In a
similar fashion, a second bond wire 140b may be attached to a second terminal
114 of the microelectronic component 110 and to the bond surface 124 of one of
the second leads 120b. In one embodiment, each of the bond wires 140 has a
maximum height outwardly from the active surface 112 of the microelectronic
component 110 that is less than the height H; of the lead outer surface 128.
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component subassembly 102. In the embodiment shown in Figure 4, the
microelectronic component subassembly 102 may be positioned in a transfer mold
with the microelectronic component 110 and the bond wires 140 positioned in a
mold cavity. A molten dielectric resin may then be delivered under pressure to fill
the mold cavity, yielding a dielectric matrix 150 such as that shown in Figure 4.

In the embodiment shown in Figure 5, the dielectric wire encapsulant 154
may be applied before the rest of the dielectric matrix 160. In one particular
embodiment, the dielectric wire encapsulant 154 is delivered as a flowable resin
that can flow beneath and around the bond wires 140. In one implementation, a
relatively small quantity of the dielectric wire encapsulant 154 is delivered,
covering only the terminal length 143 of each of the bond wires 140 and leaving a
remainder of each of the bond wires 140 exposed. In another implementation,
sufficient dielectric wire encapsulant 154 is delivered to cover the entire length of
each of the bond wires 140 and a portion of the bond surface 124 of each of the
leads 120. As noted previously, this dielectric wire encapsulant 154 may be
applied so it has a maximum height outwardly from the active surface 112 that is
no greater than the height Hy of the outer surfaces 128 of the leads 120.
Thereafter, the outer mold compound 155 may be applied over the dielectric wire
encapsulant 154, e.g., using a conventional transfer molding operation.

To form the microelectronic component assembly 200 shown in Figure 6,
the outer surface 216 of the dielectric matrix 210 may be formed at a height no
higher than the common plane P of the outer surfaces 128 of the lead bodies 126.
As noted previously, the matrix outer surface 216 may be substantially coplanar
with the common plane P. This can be accomplished by using a mold having a
mold surface that is in direct contact with the outer surfaces 128 of the lead
bodies 126. If necessary, any inadvertent flash coating of the dielectric matrix
210 on the outer surfaces 128 of the leads 120 may be removed by etching or
grinding. The conductive structures 220 may be applied to some or all of the

outer surfaces 128 of the leads 120 to define an array of conductive structures
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'+ LO9AN& () - 2989 rTxfre@onductive structures 220 may be deposited using a solder mask/etch
process, screen printing, or any of a number of other conventional techniques
used in depositing solder balls, conductive epoxies, and other conductive
structures. If so desired, a protective cover 225 may be applied to the back
surface 116 of the microelectronic component 110, e.g., by applying a polyimide
tape or the like having an adhesive on one face to the back surface 116.

In forming a multi-component microelectronic component assembly 300
such as that shown in Figure 7, the back surface 316 of the second
microelectronic component 310 may be attached to the outer surfaces 128 of the
leads 120 by adhesive members 320. If a dielectric wire encapsulant 372 is to be
employed, this dielectric wire encapsulant 372 may be deposited in the terminal
gap 132 before the second microelectronic component 310 is attached to the
leads 120. Once the second microelectronic component 310 is in place, it may be
electrically coupled to one or more of the leads 120 by one or more bond wires
330. The dielectric matrix 370 may then be formed about and between the first
and second microelectronic components 110 and 310. In one embodiment, this is
accomplished by placing the microelectronic components 110 and 310 and the
leads 330 in a mold cavity of a transfer mold and delivering a molten mold
compound to the cavity. This mold compound desirably substantially fills the
intercomponent gap 325 between the microelectronic components 110 and 310.
Providing a dielectric wire encapsulant 372 may be particularly useful in this
embodiment as the pressures necessary to ensure that the intercomponent gap
325 is adequately filled with the mold compound 374 may otherwise produce undo
wire sweep.

Much the same technique used to produce the microelectronic component
assembly 300 can be used to produce the microelectronic component assembly
305 of Figure 8. The third microelectronic component 340 may be attached to the
back surface 116 of the first microelectronic component 110 by the adhesive
member 350 and coupled to the leads 120 by the bond wires 360 before the

dielectric matrix 370 is applied, though. Likewise, the techniques outlined above
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can be used to produce the microelectronic component assemblies 400, 402, and
600 shown in Figures 9-11, respectively.

Unless the context clearly requires otherwise, throughout the description
and the claims, the words “"comprise," "comprising," and the like are to be
construed in an inclusive sense as opposed to an exclusive or exhaustive sense,
that is to say, in a sense of "including, but not limited to." Words using the
singular or plural number also include the plural or singular number, respectively.
When the claims use the word "or" in reference to a list of two or more items, that
word covers all of the following interpretations of the word: any of the items in the
list, all of the items in the list, and any combination of the items in the list.

The above-detailed descriptions of embodiments of the invention are not
intended to be exhaustive or to limit the invention to the precise form disclosed
above. While specific embodiments of, and examples for, the invention are
described above for illustrative purposes, various equivalent modifications are
possible within the scope of the inventior;, as those skilled in the relevant art will
recognize. For example, whereas steps are presented in a given order,
alternative embodiments may perform steps in a different order. The various
embodiments described herein can be combined to provide further embodiments.

In general, the terms used in the following claims should not be construed
to limit the invention to the specific embodiments disclosed in the specification,
unless the above-detailed description explicitly defines such terms. While certain
aspects of the invention are presented below in certain claim forms, the inventors

. contemplate the various aspects of the i’nvention in any number of claim forms.
Accordingly, the inventors reserve the right to add additional claims after filing the
application to pursue such additional claim forms for other aspects of the

invention.
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CLAIMS

IfWe claim;

1. A microelectronic component assembly comprising:

a microelectronic component having an active surface and an array of
terminals carried on the active surface;

at least two leads attached to the active surface of the microelectronic
component, each of the leads having an elongate body and a reduced-
thickness inner length that is disposed adjacent the terminals of the
microelectronic component, the body having a first thickness and an
outer surface at a first height outwardly from the active surface of the
microelectronic component, and the inner length having a second
thickness and a bond surface at a second height outwardly from the
active surface of the microelectronic component, the first thickness
being greater than the second thickness, and the first height being
greater than the second height; and

at least two bond wires, each bond wire electrically coupling one of the
terminals of the microelectronic component to the bond surface of one
of the leads and each bond wire having a maximum height outwardly
from the active surface of the microelectronic component that is no
greater than the first height.

2. The microelectronic component assembly of claim 1 wherein the body of
each of the leads has a confronting surface oriented toward the active
surface and the inner length of each of the leads has a confronting surface
oriented toward the active surface, the confronting face of each body being
substantially coplanar with the confronting surface of the inner length of the

same lead.

-34-



(gPfaB~_ @1 10g s109& ()- @LO%& ()-,109& ()-Z YL109%& ()-!x@ 10%& ()- @
s109& ()-fdE~ @1 10g . 10%&' ()-z , S109& ()-,* 10%& ()-' 10%& ()-y@10%& () -
$@O0%R' ()-#$%% = 1 10g!  109BB& ()- % 10%BB& ()- % 10 10

10Y7GLOYR ()- 2109 ()- 1 109% ()-% @

3. The microelectronic component assembly of claim 1 wherein each of the
bond wires has a wire diameter and the difference between the first and

second heights is at least as great as the wire diameter.

4. The microelectronic component assembly of claim 1 wherein each of the
bond wires has a wire diameter and the difference between the first and

second heights is at least twice the wire diameter.

5. The microelectronic component assembly of claim 1 wherein the first height
is at least 2 mils greater than the second height.

6. The microelectronic component assembly of claim 1 wherein the at least
two leads includes a first lead and a second lead, the inner lengths of the
first and second leads being separated by a terminal gap of no greater than
35 mils, at least one of the terminals being exposed in the terminal gap.

7. The microelectronic component assembly of claim 6 further comprising a
dielectric matrix extending into the terminal gap and covering at least a

portion of each of the first and second leads.

8. The microelectronic component assembly of claim 6 further comprising a
dielectric matrix extending into the terminal gap and covering at least a
portion of each of the first and second leads, the dielectric matrix having a
maximum height outwardly from the active surface of the microelectronic
component that is no greater than the first height.

9. The microelectronic component assembly of claim 1 further comprising a
dielectric matrix covering at least a portion of each of the leads and a

portion of the active surface of the microelectronic component.
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10.  The microelectronic component assembly of claim 1 further comprising a
dielectric matrix covering at least a portion of each of the leads and a
portion of the active surface of the microelectronic component, but leaving
a back surface of the microelectronic component uncovered by the

dielectric matrix.

11.  The microelectronic component assembly of claim 1 further comprising a

dielectric material at least partially covering each of the bond wires.

12.  The microelectronic component assembly of claim 1 further comprising a
dielectric wire encapsulant at least partially covering each of the bond
wires, the wire encapsulant having a maximum height outwardly from the
active surface of the microelectronic component that is no greater than the
first height.

13.  The microelectronic component assembly of claim 1 further comprising a
dielectric wire encapsulant covering a terminal iength of each of the bond
wires, at least some of the bond wires having an exposed length that is not

covered by the wire encapsulant.

14,  The microelectronic component assembly of claim 1 further comprising a
dielectric wire encapsulant that at least partially covers each of the bond
wires, and an outer mold compound that covers the wire encapsulant and a
portion of each of the leads.

16. A method of manufacturing a microelectronic component assembly,

comprising:
juxtaposing an active surface of a microelectronic component with first and
second leads, each of the first and second leads having a body having

a first thickness and an inner length having a second thickness that is
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less than the first thickness, the first and second leads having inner
ends opposed to one another across a terminal gap;

attaching the first and second leads to the active surface of the
microelectronic component with an array of terminals carried by the
active surface extending longitudinally through the terminal gap and
with the body of each of the first and second leads having an outer
surface adjacent the inner length that is spaced a body height outwardly
from the active surface of the microelectronic component;

attaching a first bond wire to a first terminal of the array and to the inner
length of the first lead, the first bond wire having a maximum height
outwardly from the active surface that is less than the body height; and

attaching a second bond wire to a second terminal of the array and to the
inner length of the second lead, the second bond wire having a
maximum height outwardly from the active surface that is less than the
body height.

16. The method of claim 15 further comprising covering at least a portion of

each of the first and second bond wires with a dielectric matrix.

17.  The method of claim 15 further comprising covering at least a portion of
each of the first and second bond wires with a dielectric matrix that has a
maximum height outwardly from the active surface of the microelectronic
component that is no greater than the body height.

18. The method of claim 15 further comprising covering at least a portion of
each of the first and second bond wires with a dielectric matrix that has an
outer surface approximately aligned with the outer surface of the body of
each of the first and second leads.

19.  The method of claim 15 wherein attaching the first bond wire to the first
terminal comprises attaching a terminal portion of the first bond wire to the
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20.

21.

22

23.

first terminal and attaching the second bond wire to the second terminal
comprises attaching a terminal portion of the second bond wire to the
second terminal, the method further comprising covering the terminal
portion of each of the first and sécond bond wires with a dielectric wire
encapsulant, leaving a portion of each of the first and second bond wires

exposed.

The method of claim 15 further comprising substantially filling the terminal
gap with a dielectric matrix that has a maximum height outwardly from the
active surface of the microelectronic component that is no greater than the
body height.

The method of claim 15 further comprising depositing a conductive
structure on the outer surface of the body of the first lead.

The method of claim 15 wherein the microelectronic component is a first

microelectronic component, the method further comprising:

juxtaposing a back surface of a second microelectronic component with the
active surface of the first microelectronic component, the second
microelectronic component having a terminal-bearing active surface
oriented away from the first microelectronic component; and

attaching the second microelectronic component to the body of each of the
first and second leads.

The method of claim 22 further comprising, after attaching the second
microelectronic component to the first and second leads, electrically
coupling an outer terminal on the active surface of the second
microelectronic component to a third lead of the lead frame via a third bond

wire.
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24. A microelectronic component assembly comprising:

a first microelectronic component having an active surface that carries a
first terminal and a second terminal;

a first lead and a second lead, each of the first and second leads being
attached to the active surface of the first microelectronic component,
each of the first and second leads having an elongate body and a
reduced-thickness inner length Ehat is disposed adjacent the terminals
of the microelectronic component, the body having an outer surface at a
first height outwardly from the active surface of the first microelectronic
component and the inner length having a bond surface at a second
height outwardly from the active surface of the first microelectronic
component, the first height being greater than the second height;

a first bond wire electrically coupling the first terminal to the bond surface
of the first lead and a second bond wire electrically coupling the second
terminal to the bond surface of the second lead, each of the first and
second bond wires having a maximum height outwardly from the active
surface of the first microelectronic component that is no greater than the
first height;

a second microelectronic component having a back surface oriented
toward the active surface of the first microelectronic component and an
active surface oriented away from the first microelectronic component,
the second microelectronic component being attached to the outer
surface of the body of each of tr;e first and second leads; and

a third bond wire electrically coupling a third terminal carried on the active

surface of the second microelectronic component to a third lead.

25,  The microelectronic component assembly of claim 24 further comprising a
dielectric matrix covering the first and second microelectronic components;
the first, second, and third bond wires; and a covered length of the first and
second leads.
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26.  The microelectronic component assembly of claim 24 further comprising a
dielectric matrix substantially filling an intercomponent gap between the
active surface of the first microelectronic component and the back surface
of the second microelectronic component, the dielectric matrix covering the

first and second bond wires.

27.  The microelectronic component assembly of claim 26 wherein the dielectric
matrix comprises a dielectric wire encapsulant and a bulk mold compound,
the dielectric wire encapsulant - substantially filling a portion of the
intercomponent gap and covering at least a portion of each of the first and
second bond wires, the bulk mold compound substantially filling a
remainder of the intercomponent gap.

28. The microelectronic component assembly of claim 24 further comprising a
third microelectronic component having a back surface and an active
surface, the back surface of the third microelectronic component being
attached to a back surface of the first microelectronic component.

29. The microelectronic component assembly of claim 28 further comprising a
fourth bond wire electrically coupling a fourth terminal carried on the active
surface of the third microelectronic component to a fourth lead of the lead

frame.

30. A microelectronic component assembly comprising:

a microelectronic component having an active surface carrying an array of
terminalts; '

a set of first leads, each first lead having an inner length adjacent the array
of terminals and an elongate body extending laterally outward in a first
direction from the inner length;

a set of second leads, each second lead having an inner length adjacent
the array of terminals and an elongate body extending laterally outward
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in a second direction from the inner length, the second direction being
different from the first direction;

the body of each of the first and second leads having a first thickness and
an outer surface at a first height outwardly from the active surface of the
microelectronic component, the inner length of each of the first and
second leads having a second thickness and a bond surface at a
second height outwardly from the active surface of the microelectronic
component, the first thickness being greater than the second thickness,
and the first height being greater than the second height;

a first bond wire and a second bond wire, the first bond wire electrically
coupling a first terminal of the array of terminals to the bond surface of
one of the first leads, the second bond wire electrically coupling a
second terminal of the array of terminals to the bond surface of one of
the second leads, and each of the first and second bond wires having a
maximum height outwardly from the active surface of the
microelectronic component that is no greater than the first height;

a dielectric matrix covering the first and second bond wires and at least a
portion of the inner length of each of the first and second leads, the
dielectric matrix having a maximum height outwardly from the active
surface of the microelectronic component that is no greater than the first
height; and

an array of conductive structures, each of the conductive structures being
carried on and in electrical contact with the outer surface of the body of
one of the first leads or one of the second leads.

31.  The microelectronic component assembly of claim 30 wherein each of the

conductive structures comprises a solder.

32. The microelectronic component assembly of claim 30 wherein the body of

each of the first and second leads has a confronting surface oriented

-41-



3"MLO%&' ()-S 10%&' () - 3<4444E55dEDC 10!! 5T10%& ()- @ 410%&' ()- F1F 10%& ()-
| @O0%& ()- .@0% ()-@ 10% ()-555555 788 _= 10!1Q 10% - & ()-

1V, 10% - & ()-  @O0%& ()- 10%& ()-° 10 10 10@7F10%: ()-8899: :x:}"? =
10! 1'y) 10%& ()-° $T10%& ()- 'Y $T10% ()- !l ! glO%& ()-z

toward the active surface and the inner length of each of the first and
second leads has a confronting surface oriented toward the active surface,
the confronting face of each body being substantially coplanar with the
confronting surface of the inner length of the same lead.

33.  The microelectronic component assembly of claim 30 wherein each of the
first and second bond wires has a wire diameter and the difference
between the first and second heights is at least as great as the wire

diameter.

34.  The microelectronic component assembly of claim 30 wherein each of the
first and second bond wires has a wire diameter and the difference
between the first and second heights is at least twice the wire diameter.

35. The microelectronic component assembly of claim 30 wherein the first
height is at least 2 mils greater than the second height.

36. The microelectronic component assembly of claim 30 wherein inner ends of
the first leads are aligned along a first side of the array of terminals and
inner ends of the second leads are aligned along an opposite second side
of the array of terminals, defining a terminal gap between the sets of leads
that spans the array of terminals.

37.  The microelectronic component assembly of claim 30 wherein inner ends of
the first leads are aligned along a first side of the array of terminals and
inner ends of the second leads are aligned along an opposite second side
of the array of terminals, defining a terminal gap between the sets of leads
that has a lateral width of no greater than 35 mils.

38. The microelectronic component assembly of claim 30 wherein a back

surface of the microelectronic component is exposed.
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The microelectronic component assembly of claim 30 wherein the first bond

wire has an exposed length that is not covered by the dielectric matrix.

The microelectronic component assembly of claim 30 wherein the dielectric

matrix comprises a dielectric wire encapsulant and an outer mold

compound, the wire sweep compound covering at least a portion of each of

the bond wires and the outer mold compound covering the wire

encapsulant and a portion of each of the leads.

A microelectronic component assembly comprising:

a microelectronic component having an active surface and an array of

terminals carried on the active surface;

at least two leads attached to the active surface of the microslectronic

component, each of the leads having an elongate body, a reduced-

thickness inner length that is disposed adjacent the terminals of the

microelectronic component, and an intermediate length disposed

between the body and the inner length, the body having a first thickness

and an outer surface at a first height outwardly from the active surface

of the microelectronic component, the intermediate length having a

second thickness and an intermediate surface at a second height

outwardly from the active surface of the microelectronic component, and

the inner length having a third thickness and a bond surface at a third

height outwardly from the active surface of the microelectronic

component, wherein the second thickness is less than the first

thickness and greater than the third thickness, and further wherein the

second height is less than the first height and greater than the third

height; and

at least two bond wires, each bond wire electrically coupling one of the

terminals of the microelectronic component to the bond surface of one

of the leads and each bond wire having a maximum height outwardly
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from the active surface of the microelectronic component that is no
greater than the second height.

42. The microelectronic component .assembly of claim 41 wherein the
microelectronic component is a first microelectronic component, further
comprising a second microelectronic component that includes a back
surface and an active surface, the back surface of the second
microelectronic component being juxtaposed with the active surface of the
first microelectronic component at a height outwardly from the active
surface of the first microelectronic component that is intermediate the first
and third heights.

43. The microelectronic component assembly of claim 41 wherein the
microelectronic component is a first microelectronic component, the array
of terminals is an array of first terminals, and the bond wires are first bond
wires, further comprising:

a second microelectronic component that includes a back surface, an
active surface, and an array of second terminals carried on the active
surface, the back surface of the second microelectronic component
being juxtaposed with the active surface of the first microelectronic
component at a height outwardly from the active surface of the first
microelectronic component that is intermediate the first and third
heights; and

a second bond wire that electrically couples one of the second terminals to
the outer surface of one of the leads.

44.  The microelectronic component assembly of claim 41 further comprising an
adhesive on the intermediate surface of each of the leads.

45.  The microelectronic component assembly of claim 41 wherein the
microelectronic component is a first microelectronic component, further
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comprising a second microelectronic component that includes a back

surface and an active surface, the back surface of the second

microelectronic component being attached to the intermediate surface of

each of the leads.

46. The microelectronic component assembly of claim 45 wherein the back
surface of the second microelectronic component is attached to the
intermediate surface of each of the leads by an adhesive.

47.  The microelectronic component assembly of claim 45 wherein the back
surface of the second microelectronic component is disposed at a height
outwardly from the active surface of the first microelectronic component
that is intermediate the first and second heights and the active surface of
the second microelectronic component is disposed at a height outwardly
from the active surface of the first microelectronic component that is

greater than the first height.

48. The microelectronic component assembly of claim 41 wherein the
microelectronic component is a first microelectronic component, the array
of terminals is an array of first terminals, and the bond wires are first bond
wires, further comprising:

a second microelectronic component that includes a back surface, an
active surface, and an array of, second terminals carried on the active
surface, the back surface of the second microelectronic component
being juxtaposed with the active surface of the first microelectronic
component and attached to the intermediate surface of each of the
leads at a height outwardly from the active surface of the first
microelectronic component that is intermediate the first and second
heights; and
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a second bond wire that electrically couples one of the second terminals to

the outer surface of one of the leads.

49, A microelectronic component assembly comprising:

a first microelectronic component having an active surface that carries a
first terminal and a second terminal;

a first lead and a second lead, each of the first and second leads being
attached to the active surface of the first microelectronic component,
each of the first and second leads having:

an elongate body having an outer surface at a first height outwardly
from the active surface of the first microelectronic component;

a reduced-thickness inner length that is disposed adjacent the
terminals of the microelectronic component, the inner length
having a bond surface at a second height outwardly from the
active surface of the first microelectronic component, the first
height being greater than the second height; and

an intermediate length disposed between the body and the inner
length, the intermediate length having a mounting surface at a
third height outwardly from the active surface of the first
microelectronic component, the third height being less than the
first height but greater than the second height;

a first bond wire electrically coupling the first terminal to the bond surface
of the first lead;

a second bond wire electrically coupling the second terminal to the bond
surface of the second lead;

a second microelectronic component having a back surface oriented
toward the active surface of the first microelectronic component and an
active surface oriented away from the first microelectronic component,

the back surface of the second microelectronic component being
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attached to the mounting surface of the intermediate length of each of

the first and second leads; and

a third bond wire electrically coupling a third terminal carried on the active

surface of the second microelectronic component to a third lead.

50. The microelectronic component assembly of claim 49 wherein each of the

first and second bond wires has a maximum height outwardly from the

active surface of the first microelectronic component that is no greater than

the third height.

51. The microelectronic component assembly of claim 49 wherein the back

surface of the second microelectronic component is juxtaposed with the

active surface of the first microelectronic component at a height outwardly

from the active surface of the first microelectronic component that is

intermediate the first and second heights and the active surface of the

second microelectronic component is disposed at a height cutwardly from

the active surface of the first microelectronic component that is greater than

the first height.

52. The microelectronic component assembly of claim 49 wherein the back

surface of the second microelectronic component is attached to the

intermediate surface of each of the leads by an adhesive.

53. The microelectronic component assembly of claim 49 wherein the back

surface of the second microelectronic component is attached to the

intermediate surface of each of the leads by an adhesive, the adhesive

having a thickness less than a difference in thickness between the first

thickness and the third thickness.

54. A microelectronic component assembly comprising:
at least two leads, each of the leads having:
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an elongate body having a first thickness and an outer surface
oriented in a first direction; and

a reduced-thickness inner length having a second thickness, a
mounting surface oriented in the first direction but spaced from
the outer surface of the body in an opposite second direction,
and a back surface oriented in the second direction, wherein the
first thickness is greater than the second thickness to define a
step height as the difference between the first thickness and the
second thickness;

a microelectronic component having a back surface, an active surface, an
array of terminals carried on the active surface, and a thickness
between the back surface and the active surface that is greater than the
step height, wherein the mounting surface of each of the leads is
attached to the active surface of the microelectronic component; and

at least two bond wires, each bond wire electrically coupling one of the
terminals of the microelectronic’ component to the back surface of one
of the leads and each bond wire having a maximum height outwardly
from the active surface of the microelectronic component that is greater
than the first thickness.

55.  The microelectronic component assembly of claim 54 wherein the mounting
surface of each of the leads is attached to the active surface of the

microelectronic component by an adhesive.

86. The microelectronic component assembly of claim 54 wherein the mounting
surface of each of the leads is attached to the active surface of the
microelectronic component by an adhesive, the adhesive having a

thickness less than the step height.

57.  The microelectronic component assembly of claim 54 wherein the outer
surfaces of the leads are substantially coplanar with one another in a first
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plane and the back surfaces of the leads are substantially coplanar with
one another in a second plane, the active surface of the microelectronic
component being positioned between the first and second planes and the
back surface of the microelectronic component being spaced from the first

plane in the first direction.

569. A microelectronic component asser"nbly comprising:
at least two leads, each of the leads having:

an elongate body having a first thickness and an outer surface
oriented in a first direction; and

a reduced-thickness inner length having a second thickness, a
mounting surface oriented in the first direction but spaced from
the outer surface of the body in an opposite second direction,
and a back surface oriented in the second direction, wherein the
first thickness is greater than the second thickness to define a
step height as the difference between the first thickness and the
second thickness;

a microelectronic component having a back surface, an active surface, an
array of terminals carried on the active surface, and a thickness
between the back surface and the active surface that is greater than the
step height, wherein the mounting surface of ‘each of the leads is
attached to the back surface of the microelectronic component and the
active surface of the microelectronic component is spaced outwardly in
the first direction from the outer surface of the outer surface of each of
the leads; and



60.

61.

62.

63.

at least two bond wires, each bond wire electrically coupling one of the
terminals of the microelectronic component to the outer surface of one

of the leads.

The microelectronic component assembly of claim 59 wherein the mounting
surface of each of the leads is attached to the back surface of the

microelectronic component by an adhesive.

The microelectronic component assembly of claim 59 wherein the mounting
surface of each of the leads is attached to the back surface of the
microelectronic component by an adhesive, the adhesive having a
thickness less than the difference between the first and second heights.

The microelectronic component assembly of claim 59 wherein the outer
surfaces of the leads are substantially coplanar with one another in a first
plane and the bonding surfaces of the leads are substantially coplanar with

one another in a second plane.

The microelectronic component assembly of claim 59 wherein the outer
surfaces of the leads are substantially coplanar with one another in a first
plane and the bonding surfaces of the ieads are substantially coplanar with
one another in a second plane, the back surface of the microelectronic
component being positioned between the first and second planes.
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