M CRCELECTRONI C COVPONENT ASSEMBLI ES EMPLOYI NG LEAD FRAMES HAVI NG
REDUCED- THI CKNESS | NNER LENGTHS TECHNI CAL FI ELD The present invention
relates to mcroel ectronic conponent assenblies. In particular, aspects of
the invention relate to mcroel ectronic conponent assenblies enploying

| ead frames and net hods of manufacturing mcroelectronic conponent
assenbl i es enpl oying such |lead franes. Certain enbodi nents of the

i nvention provide packaged m croel ectronic conponent assenblies. BACKGROUND
Sem conductor chips or dies typically are manufactured froma

sem conductor material such as silicon, -germanium or galliun arsenide. An
i ntegrated dVICROELDCTRONGC COMPONENBASSEMBLIES EMRLOYINGALRAD FRAMES di e
adj acent one surface, HAViNG REEFUCEDITHICKANEIIINER L EMSTHY face, " of the
die. The active surface typically also includes input and output term nals
to facilitate electrical connection of the die with another

m cr oel ectroni ¢ conponent. Since sem conductor dies can be degraded by

exposure tovgqﬁ,(,w/@_,qgg ot her chem cal attack, nobst dies are encapsul ated
in a package that prot ecPs the dies fromthe surrounding environnment. The

packages typi cal i Sagls { t] ipts that allowthe
encapsul at ed di eh'%f%bg%'egfj@g%“ carle?{}e%g)u'gﬁfré%qu{lo%gcn%qq'ﬁg&%gpé%ﬁepﬂﬁ% ln
conponent, @agiculas, mspattsd ofi theui invératnd. relB¥i tal igrodidronRadsomprband

| aterally o rdly in,a.flat ray that is part of a |lead frane. Leaded
packages i h%%%%@aﬁseémlgﬂﬂ%warﬂg%?”&mw MROUAGYINgaRicieeleg@nice ad
frame  eithesmpynertasbartiblidicerfipiBying sick i ¢ ObndhldiRidiferliOer e
directly to, the | eads, e.g. , via a die attach adhesive in a [eads-on-chip
at t achment . INggRECrHproyide pgekagas miceosiesteanic edmpanentasseplidgact or die then may
be.electrically be connected to leads of the lead franme, e.g., by wire
bondi ng. The connected lead frane and die may -1 then be encapsulated in a
nol d conpouﬁﬁ I:%,Q)lrlr'iipet e the packaged mi croel ectronic conponent assenbly.

The | eads extend, outwardly fromthe nold conpound, allowi ng the features
of the seni condREYFORFUSIAro ahepse| @ct dipg altygjcally are manufactured from a

semiconductor material such as silicon, germanium, or gallium/arsenide. An
integrated circuit or othe_r active feature(s) is incorporated in the die adjacent one
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 wi_th 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 electricall'y 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 connécted to leads

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



accessed. Finally, the lead frame will be trinmred and formed into a desired
configuration of electrically independent |eads. Figure 1 schematically
illustrates a conventional packaged m croel ectronic conponent assenbly 10.
This mcroel ectroni c conponent assenbly 10 includes a sem conductor die 20
havi ng an active surface, which bears an array of termnals 24, and a back
surface 26. This mcroel ectronic conponent assenbly 10 is a conventional

| eads- on- chi package with a plurality of |eads 30a and 30b attached to
the active SE be Epcapsuiated dire @Oﬂl@w actimrxiund  hentemsie®S dhangack3gbd

oo ot Qﬁhedﬁ"ﬁf{’é‘&?‘f iFOSprS eSeliRl, e Padnixei Srmaidigmshs Tadaach
of a set of conpmmd, laloding3tie fsdturist oC iR sbmidodBustbe B tHYod Rl

adhesi ve nmenber gﬁjﬁ The inner ends of the first | eads 30a may be s{)aced
from the i nri&Ce& &inallye the; laash ffamewil By lyimmag andeformed iatot ardeisited gap

34 between thfghdsioR f%{@&g&%@@de@%r%m ugh which the terminals 24 of the

die 20 can be aCcesse I ng nachine or the like. The
m croel ectronic fmmer’i%emﬁeaﬁyl Wlusttated a@ohvaritiotelspackabed alicroylestoni®ond

wires 40. Af] t of bon res. 40 extend fromindi vi dual
terninal s "iﬂOhFﬂ %ﬁeg‘bgb 6 \qdlhl'?e“"i"‘ﬁﬂ%?dé‘%&% capgorygnt @geemply kO inglydes 30a.
Sinmlarly, m semichdaétor RS Pud hagRg M rﬁwé‘%d&%& Fcﬁ“g 500 OérFBf‘S;f
terminals 24 in the termnal array to the inner e E of the second

| eads 30b. T§PHRaAF 124, apd @skagkositfagerass Iblsameroeéactramnammmnagt aﬂssemtinondl ng
machi nes t hap i§ ROQnventidad] é%dg-on‘é\é § p%aﬁﬁé%%tr?a Rg«ﬁgfht o?i%'ﬂgl %Ogr) bal |

may be fornmed at a protruding en re a push
t hi s nol t en aiathedatpathesactivaesunface 122 bkethe diel 20 By adhbsive yemisdrs 635@ & the

moved | at or 3Py WREBG B ieg T35 i reeher e kS gl st fedsrioawiigs o 40

will be at aaadmdi toreefiret ddtdsive rSMbE3SL VEHSRnEPheh b éffé%cﬁ%l?”al %F‘ny ) then
wire will be spooled out and the | ead end 44 of

a further Ient dsg@)e L
the wire 405919 ‘63 ata altarhgdite ﬂﬂﬁhélq 4hiy acegond aghesivrmembehdsh.eads
30. The reveReenidtdnRs dpiind Rt SRR édaaﬁx\éy'b% SRAY TR 1R RRBAhEE MHE 1 NtO
t he desired shape to avoi d undue stre
second leads 30b. This defines a termlnal gap 34 between the ends of the leads
-30 through which the terminals 24 of the die 20 can be accessed by a wire
bonding machine or the like.
The microelectronic component assembly 10 also includes a plurality of
bond wires 40. A first set of bond wires 40a may extend from individual terminals
24 of the die 20 to the inner ends 32a of the first leads 30a. Similarly,_a series of
second bond wires 40b may extend from other terminals 24 in the terminal array
. to the inner ends 32b of the second leads 30b. Typically, these bond wires 40 are
attached using wire bonding machines that spool a length of wire through a
capillary. A molten ball may be formed at a protruding end of the wire and the
capillary may push this molten ball against one of the terminals 24, thereby
attaching the terminal end 42 of the wire 40 to the die 20. The capillary will then
be moved laterally in a direction away from the lead 30 to which the wire 40 will
be attached (referred to as the reverse motion of the capillary) then a further

length of the wire will be spooled out and the lead end 44 of the wire 40 will be
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at either the termnal end 42 or the | ead end 44: The need to nove the
capillary in the reverse direction to formthe bend in the wre 40
requires significant clearance between the term nal end 42 and the inner
ends of the leads 30. This increases the width Wof the term nal gap 34.
This, in turn, increases the |length of each of the bond wires 40 and often
requires an increased | oop height L of the wire 40 outwardly fromthe
active surface 22 of the die 20. y of exa a conventi onal

mi croel ect r GFAHECNESAQ iretner ﬁﬁgéﬁtﬂﬁpr@m nthe leards eTBQH@\éﬁ‘re% m@@b@féhQSf
h h d
of about 5 rPuanisteq@Retio Bindh RidNthcinG REred Sleiq BN il e8| AT

wi dt h W of tdieither thiedeimigm ends2 cnmherimidyenﬂctai be on the order of 100 nmils
(about 2.5 nmm or. nore. a schematic |IIustrat|on and

is not drawn to J@ﬁlr@edtti(ﬁg‘ot%ﬁltﬁ‘ﬁﬁ@@ﬁ%@ lgfthwyrsecﬁqucﬁgn & Brwribe bend ime
assenbly 10 th@\&ﬁreb@@'ﬂecﬁﬁr%ggs@%ﬁrﬂﬁ%t fc%ar&%@@ét%eﬁfthe ?érﬁ{ irdi Xen)j FPONEW onal

wi re bondi ng machi nes conmon a maxi mum | oop elght L 1n suc
assenbl y 10 ierangigtof toe fendsi 3% Tm§ lncreeelesaﬂrmv\emthrb}ébf trenteaminiabbap 34.

m cr oel ect r gni 9 S e [0 ound 50.
The. ol d_conpioi G R RE el 3r carE L8 FRS dine’ A S heiupBerer:
menber s 35, ahtincrieasst loperigH L &nbe Wi 40 B&Wardl?ﬂﬁﬁﬂﬁe%%u@é stiftsed 2ags 30. A
remai nder of the | ads 30 extends | aterally outwardly fromthe sides of

the nol d cofffots %o VnWﬁMn9 esRVRIS: i3 Fenventiopal B¥grPeiRstronia ccammonerlompound
50 is delivegashbi§i1Omay %ﬁlﬁu@é gﬁﬁéé?vé‘%e?i’iﬁ&?%@ﬁwdd’avmicgnes% W%ﬁo%ﬁaw g

di el ectric conpound is deliver under pressure cavi
the desiredMiEapd al leadoligmeat3bhavingi delegdltffannﬂ)loﬂsabouhé milsd Ircsuq:inuand Wil |

flow fromo t t thefron t he

nol ten di el gﬁg[rrélélg&(g%}{;cgéﬁg%ﬂ %%t\/vésga?ng%e'tqc‘:qg%evp nz\? SéBeAéﬁ"‘E}HE pa‘bl%éssure

|t will temtnmntyemum mmmmmesofmmudqéb%mes ml;n) eonory| (Fig@eberised to
"wre e adjacent. wires 40 to abut one another, creating

an el ectri c'\ﬁ’%%%ﬁ&fzﬁ m@@? 3”%%-, "‘}ﬂé{/ Hr%fé’escﬁ% ther thigkpessas<at mamyt o

bri dge two @fdxr@ce@tnemé’:omaéi%ss@rhs@t 10hAB IR blddydhated FoF pRBI¥ES bt he two

| eads. These fprobl
ity.) Conventional wire bonding machines commonly yield a maximum loop

height L in such an assembly 10 of about 10-14 mils.

As noted above, most commercial microelectronic component assemiblies
are packaged in a mold compound 50. The mold compound 50 typically
encapsulates the die 20, the adhesive members 35, the bond wires 40, and the
inner lengths 32 of the leads 30. A remainder of the leads 30 extends laterally
outwardly from the sides of the mold compound 50. In many conventional

. applications, the mold compound 50 is delivered using transfer molding processes
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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beconme nore pronounced as the wire pitch becones snaller and as thinner
wires 40 are used. For exanple, the stiffness of a 20 pmdianeter wire is
only about 40%that of a 25 pmwire and a 15 pmdianeter wire is only
about 13% as stiff as a 25 pmwre. 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 ectronic
conponent assenblies 10 is likely to cause even nore problens in the
future. BRI HFadSESTRtPD an epctiisil SRabatedr the dwd lesdsa sHieseapioblems

coenbi v Figonésite BlodbuhE BRIMNRE oREE bRHTen Sl S0 o5 Res ol s r oni ¢
conponent suDaggarselly For exafplslans atifmddy ﬁ@z&?ﬂ?diamﬁr Wite 18nlj, Rp8at i on.

Figure 3 is a schematic cross-sectional view of the mcroelectronic
conponent sd8%tehsl 3 2einrvisacad2 H perdiametes udretis onlysboubhdfteras skiffrass .

Figure 4 is ti - '?qﬂ | . C ed. m.croel ectronic
conmponent agl?esS ;Q;WIE n %r&%)gr’eé@ﬁé@cﬁ}vﬁt h %Sn%b‘gﬁgb(g%}hﬁ%%& {?%9?%8{3 'ﬁ\?&‘?tqngn t hat
i ncor por at ethe keminals Qd| aret getting ofusep aeNtloserbRs sReTnptRl, Wirg Wwisep. inFi gur e
5 is a schematic, .cross-sectional view of a packaged m croel ectronic

conponent aSYAYRRIONAIPackaged JRICEPalpgtionic SPMePN T heReRmbies of0 i dkelivient i on
that i ncorpgé@geeé,ehhﬁgrgiﬁbgg,lng% {%ﬁjrﬁonponent subassenbly of Figure 3.

Figure 6 is a schematic cross-sectional view of a mcroelectronic
conponent assenbly in accordance with yet another enbodi nent of the

i nvention gR#tr DESORIPTRIN®FH NSE HREARAIESt roni ¢ conponent subassenbly of

Figure 3. Figure 7 is a schematic cross-sectional view of a stacked

m croel ectroni ¢ FigGaPPRLAtscAEMEIP bhoseisettibhdl VB b %fc&%@fﬂdaé?gt g%{ggg“e

I nvention. Figure 8 is a schematic cross-sectional view
ni cr oel ect rHKFeclectinicoermponestasasimbly.n accordance with an al ternative

'\e/ime)\(/)vd‘iopegt mp]::r ggﬁ%%rﬂ“gﬁ:?%' ANsctiethdilcd WréssFsdchiontl ST & HhiddRleafShizona
component subassembly in accordance with one embodiment of the invention.

Figure 3 is a schematic cross-sectional view of the microelectronic
component subassembly of Figure 2 after the addition of bonding wires.

Figure 4 is a schematic cross-sectional view of a packaged microelectronic
component assembly in accordance with one embodiment of the invention that
incorporates the microelectronic component subassembly of Figdre 3.

) Figure 5 is a schematic cross-sectional view of a packaged microelectronic
component assembly in accordance with another embodiment of the invention
that incorporates the microelectronic component subassembly of Figure 3.

Figure 6 is a schematic cross-sectional view of a microelectronic
component assembly in accordance with yet another embodiment of the invention
that incorporates the microelectronic component subassembly of Figure 3.

Figure 7 is a schematic cross-sectional view of a stacked microelectronic
component assembly of still another embodiment of the invention.

Figure 8 is a schematic cross-sectional view of a stacked microelectronic
component assembly in accordance with an alternative embodiment of the
invention.



conponent assenbly in accordance with an alternative enbodi nent of the

I nvention. Figure 10 is a schematic cross-sectional view of a

m croel ectronic conmponent assenbly in accordance with a further enbodi nent
of the invention. Figure 11 is a schematic cross-sectional view of a
stacked m croel ectronic assenbly in accordance with yet another enbodi nment
of the invention. DETAILED DESCRI PTION A. Overvi ew Various enbodi nents of
the present invention provide various mcroelectronic conponent assenblies
and net hods for figuwe ng ifi @r&@@&ﬁ@ncﬁﬂssﬁéﬂméme\asgﬁrﬁ)lnnex;oelé‘ctimntoerrrs

L or ool oot GOAEATSRENY M dooq BRSO Bl A R B

enconpass a va |ety 0 es

DRAM f | ash-imesmbioy., ASI Cs, processors, fl.ip chips, ball grld array (BGA)

chips, or any of _a varletg of other types of =~ mcroel ectronic devices or
r

conponent s t her efgure AlGyiigr Befetamalici srassmgstiena Wewerbl mwf%@ﬁfpﬂ@nce
wi th one e%%hﬁ@rﬂtasbé‘rﬁbfg %C&)raér‘r‘({eﬁk]r?ﬁtfﬁrﬁ@r%inggwwt’he%venﬁgr?t has an

| eads, and at |east two W res e m Croe oni ¢ conpohen
active surface ahigureahl wraayh@ﬁaﬁoemms}aécstionarv;ewdnfarstadfl@daﬂicro&emhkace

The | eads attached to active s rface of the m croelectronic
conponent , naﬁ%ﬁygghacgpr g v d’?t ﬁﬁ?/thﬁbemg adizestefdbe nysafiornnd a
reduced-t hi ckness inner length that is disposed adjacent the term nals of
the m croel ' t. The body of each lead has a first thickness
and an out eﬁ%@&%@%gﬂb'\ét hei ght outwardly fromthe active surface

of the m cr el ec;ronj c conponent. The inner |length has a second thickness
and a bond surf a second hei ght outwardly fromthe active surface of

the mcroelectr co rst t hickness |s greater than the
second _ thi cknessé}!or?ﬁ’a %bqqe g?tsh h ® sPTGPYt JPVRTHIOR ¢ HOVIdeC ofRTIOHE ght .

Each of t hemizooadectiinice somponeht a%b@ﬁblidscahd! Ynedifodz! @r @&%lﬁé nié®elcefropigal s of
the m croel ect Lon ﬁu sembl{égonen%'héo térhrr?s borg%rcfelfégt%%?c ocoone Of" g €29
and 2) have®oQ s mponent”  and
: mlcroelectromc component assembly” may encompass a variety of articles of
manufacture, including, e.g., SIMM, DRAM, flash-memory, ASICs, processors, flip
chips, ball grid array (BGA) chips, or any of a. variety of other types of
microelectronic devices or components therefor.
A microelectronic component assémbly in accordance with one
‘embodiment includes a microelectronic component, at least two leads, and at
least two bond wires. The microelectronic component has an active surface and
an array of terminals carried on the active surface. The leads may be attached to
- the active surface of the microelectronic component, with 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 of each lead has a first
thickness and an outer surface at a first height outwardly from the active surface
of the microelectronic component. The inner length has a second thickness and a
bond sqrface at a second height outvs;ardly from the active surface of the
microelectronic component. The first thickness is greater than the second
thickness and the first height is greater than the second height. Each of the bond
wires may 1) electrically couple one of the terminals of the microelectronic
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hei ght outwardly fromthe active surface of the m croel ectronic conponent
that is no greater than the first height. Another enbodi nent of the

i nvention provides a nmethod of manufacturing a mcroelectronic conponent
assenbly. In accordance with this nethod, an active surface of a

m croel ectronic conponent is juxtaposed with first and second | eads. Each
of the first and second | eads has a body having a first thickness and an

i nner | ength having a second thickness that is less than the first

t hi ckness. Toempdrantito dhel boad mulface ad oreasfethenieads, earts 2 pros ed magimune

anot her acrogss. a termpa . The first d second | eads ma attached
to the activ e'gﬁ‘r‘?@wg“@‘f #r?rﬁgﬁgﬁcﬂ‘f%%‘i' r‘gﬁﬁ% MG ABIEREMC ﬁ?mﬂo'ﬁeﬂ?ﬁh?éé% array
of term nal sné grddietdh@y tHeiRstadignee surface extending |ongitudinally

t hrough the term nal gap. The body of each of the first and second | eads

may have an out erAngihdramboginent @fthe inventionarovidesya methagtof manufashising aa body
hei gh | t 1 C. | ect ' t.
At D1 st “bondMirdelodifiic Bniient BaSMAR T Booordidh il Fut Feliedo b " F o

the inner | eswgtdeeal atrhierdelactionicamthpongneis j@eaidel e ikt sha@acohe Ieidsached
nal _of the array and to the inner length of the second

to a secondll:‘t%rn;i i _ )
| ead. The fit&Gh olihg firskand seerd (Gade dases bady having @ firskihickness lead gam
outwardly fr; ; ; ' [ A

m croel ectr o‘ﬁ’?%rt 'E@%?%Lﬁ%gﬁﬁf@ K%kﬁégasc{ch%“ Zégsemv&\n%?ﬂggﬁ%s ﬂfeégn&ghbgmﬁ ment
conpri ses fifirstansistcond deads have dwries ends wppossahpamerdrethdriacsiss a teeminald, and

third | eads; _.and-f]rst, second. .and third bon ires. The first

mi croel ectr (%%é zé%%ﬁe%ﬂdeﬁeacgngde T MA¥ %?&%‘%@mtﬂéﬁe@&ﬂ\’? §urface pf the

term nal andnigroetsztonid dopiptneal withaClnadr drizg dfi tehinaB taFRsP By theadivel S
attached to t{}gcactlv surface of the first mcroel ectroni c conponent and

has an el ong¥ %86’3?“ (3] '%“inﬂlﬂflédbrpHQ’& e Sasmingh gAP] g odynak each ofi sposed
adj acent t hend firstrAdb el nééu%hTay ﬁé\R@éﬁS{:t%Pglb@ac%‘%@g&%ﬁf‘ﬂs an}mﬁep ndyas an

outer surface at a first ' outward rom-t active surtace of the

first mcrods 8% bodwhpiohlepitwardly fram therastve Isuriggenohtae mictustettronict ace at
ool ot CAEoRH T A bb P Ry eS8 58, Biph A Sl e
to the inner length of the first lead and a second bond wire may be attached to a
second terminal of the arfay and to the inner length of the second lead. The first
and second bond wires may each have a maximum height outwardly from the
active surface that is less than the body height. |
A microelectronic component assembly in accordance with another
embodiment comprises first and second microelectronic compon'ents; first,
second, and third leads; and first, second, and third bond wires. The first
. microelectronic component has an active surface that carries a first terminal and a
second terminal. Each of the first and second leads is attached to the active
surface of the first microelectronic component and has an elongate body and a
reduced—thickness. inner length that is disposed adjacent the terminals of the
microelectronic component. The body has an outer surface at a first height
outwardly from the active surface of the first microelectronic component and the
inner length has a bond surface at a sgcond' height outwardly from the active

surface of the first microelectronic component. The first height is greater than the
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second height. The first bond wire electrically couples the first term nal
to the bond surface of the first lead and the second bond wire

el ectrically couples the second terminal to the bond surface of the second
| ead. Each of the first and second bond w res has a maxi mrum hei ght.
outwardly fromthe active surface of the first mcroel ectronic conponent
that is no greater than the first height. The second m croel ectronic
conponent has a back surface oriented toward the active surface of the
first mecr oelsechd)hEightoFFberfestt bamtiwae aedtiicstly aoupkes ehe fird rteesinalatdatief r om

| at tached DBV RENBER B e (TRL Badgind e ssapd Gon atte deCraivieaetesng
second | eadsseddiRi {nlndl ROTHE BAE sGRS bf (! éééoﬁé? ESEach 3 kb K %Ha'

carried on the active surface of the second mcroelectronic corrponent to
the third | eﬁ@lcoﬂdrflﬁﬂﬁlélvlr@rhﬁoﬁ maximuoi heigbt. wutw&mﬂyfmm;ﬂna)aatdesueface of the

m croel ectro i ncl udes m cr ctr
conponent, aﬂ}ssgtmg Fg&bngté%t P%%(%ﬁffat fsiﬁ'éq rgndgl“g‘écond
bond wires, sectnel mntdeleectmiatcrddmpo@@ﬁlt h@dﬂa%l‘:@}tu@écec&@:@d foRrdP tHeldtivé es -

The mcroel ec‘&rﬁﬁom C Fchs}r’r?onent has an active surface carrying an array of
term nal s. G6r of ifst diciogleglonigscaimpanent and ey eRtivea gurkaasnoriented ar r ay

of term nal sappad fasm qhgwﬁéﬁ‘é?ﬁgggg&hgr@%ngm er-ﬂ.léj ¥eg®t &oelﬁ&rcﬁ“ i rst

direction fromthe inner € .Sécon
| engt h adj aceamipariest & atégchefl to dheriontdrssusfade af thes bu@abéebﬂdyf thet firstlamg)

laterally o rent, sec ecti t he i nner |ength.
The body of ée%;c%ﬂag?é ﬁ@%fthrgtboaﬂa‘"@egﬁﬁﬂ eﬁ?é’p @"H] tergiingliGaEIgss ~and
an outer surthacetivd smfa‘cerwthe S0t imieroblstrehiy c&hﬁﬂhér’ﬂ@o Belthir§ |cudr f ace of

t he m croel ectror))Qc corrpo The inner length of each of the first and
second | eads has f‘Eﬂesﬂf dhR1 ipveptivn EWfd&ée &t micreeleeramichei ght

outwardly f rd@:f’ﬁddﬁ@nﬁﬁ&ééﬁ%l§ lﬂﬁét%@lu@&s tahﬁlICéHélgﬁtP&L %ﬁ’ﬁeh@tc%@‘% : strs%-errght

first thickness is greater” than the secon ness’ an
i s greater tPRES AR §é§Qﬁde%$<{:§ntﬁfStBné secenst bonsheiresyia dielecrictmatda) dnd

P e PATAPET R efle LURIRES ing b ARG B Bl 8" C S o
t ermi nal of stutfececaraying&n eayioh tdrmiriads. t EacrbOhtdeSMth@@ds Ieds amimnef lehf second
| eads. EaChagjacgrt}tethE'arrrséty o??grnﬁr%:lg ré(glwdba?\nglox\fgartgSbotd])?i1 Séxtaeng%)él lg}égllr)]/eclnu hard
outwardly
in a first direction from the inner length. Each of the second leads has an inner
length adjacent the array of terminals and an elongate body extending laterally
outward in a different second direction from the inner length. The body of each of
the first and second leads has 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 has a second thickness and a
bond surface at a second height outwardly from the active surface of the
microelectronic component. 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 terminal of the array of terminals to the bond
surface of one of the first leads. The second bond wire electrically couples a
second terminal of the array of terminals to the bond surface of one of the second

leads. Each of the first and second bond wires has a maximum height outwardly
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-7 fromthe active surface of the m croel ectronic conponent that is no
greater than the first height. The dielectric matrix covers the first and
second bond wires and at least a portion of the inner |ength of each of
the first and second | eads. The dielectric matrix may have a maxi num

hei ght outwardly fromthe active surface of the m croel ectronic conponent
that is no greater than the first height. Each of the conductive

structures %be carried on and in electrical contact with the outer
surface of (M HRIFCHE Bhkaceof thr Microglecireria somponens tadt is e greatenthaneads. A

m croel ectr QR ¢ @!@%@,e Jo I C 1t h yet angther

enbodi nent gﬁé tﬁ['usg [ gn% %?}Jﬁ%&gﬁ%ﬁgﬁk&@%\%ﬁ g’%{]@%& %i?%%ggrpﬁgﬁéﬂﬁs aé"[d | east
two | eads, atebshta partiet of the innadlengttest eddheofthe st 2@t deRBhE [sHIBPOMMRNT  has
an active srdgerléace and an ?\%ray of termnals carried on the active surface.

The | eads ar {i¢ ayEymay H%ad’@?’f“\?‘é”’_s,hﬁ@ﬁéé‘%rdiyrf@mﬁf&@N@@ﬂﬁ@@ﬁ@f
conponent, \d H\i&@élbctﬁﬁniéB&npérﬁ@%ﬁ@h@@ré&@eﬁb&?gﬁtfﬁsw t. &ach of the

reduced-thickness inner length that is di'spose adj acent”the term nal s of
t he mi croel Sendystive stuaierremay benchreiad iant andhisdelatteicall eamirdh vdihsthe seterbet ween

t he body an | . he.b as a first thickness and an outer
surface at gw??(?eséﬂﬂg%hf 8%&‘559@?%#%8“88% {’\‘r’eseé’ﬁ?q &@BS- of the

i croel ectroni ¢ Aanjorseedtronid €ompossntesisabmdly fGcboriasced witi it tandifrckness
and an internediate srrfa_ce at a  second height outwardly fromthe active

surface of P offimant of the IYRNYOT: Bifisiae i micrprieqtranic corapepant, hatdeastitior d
thickness ap@ds, &Nt 1848t1t@6 BoRY wirekiThe rﬁi@r‘o%béctrgg%‘gﬁh%)ﬁ?rﬁtr% érpgctfegt | Ve

surface of ™ the mcroelectronic .'cgnponent. ckness 1S I'ess
than the fi$Wfacetandanasay mfttegrinalsetartierhnntthe attive surfatec kies $eadSheesecond

hei ght is | L aht bu reater than the third | ght .
Each of the onga\eltm(9 rﬂﬁaés]ggfv%c l.ﬁaggﬁ 31‘13 E‘g‘ii%‘?'ggtf%%wp?ﬂ?@t‘-tvgwm Q'J}E‘F t he
m cr oel ect rleads hadnganezitngate body, Eoredused-frick@esoinnenrngth thhgis| Bggtsed ! n one -
i mpl enment at xi mum hei ght outwardly fromthe -

active surf%‘ﬁ%ﬁe&? %5%égﬁ}g?'géfg@??%ﬁ@qgﬁmsﬂmp? . 8d gy idermpdiate t han
1 ocf oot ooy e aboatig b gAY Tyt 483 s
m g: g; ggt :tgﬂqge%co Ongg@,r surface aty a first height outwardly from the active surface
of the microelectronic component. The intermediate length has a second
thickness and an intermediate surface at a second height outwardly from the
active surface of the microelectronic component. The inner length has a third
thickness and a bond surface at a third height outwardly from the active surface of
‘the microelectronic component. The second thickness is less than the first
thickness but greater than the third thickness. The second height is less than the
_ first height but greater than the third height. Each of the bond wires electrically
couples.one of the terminals of the microelectronic component to the bond surface
of one of the leads. In one implementation, each bond wire has a maximum
height outwardly from the active surface of the microelectronic component that is
no greater than the second height.
Another embodiment of the invention provi'des a microelectronic
component assembly that includes first and second microelectronic components,

first and second leads, and first, second, and third bond wires. The first
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first and second | eads, and first, second, and third bond wires. The first
s mcroel ectroni c conponent has an active surface that carries a first
termnal and a second term nal. Each of the first and second leads is
attached to the active surface of the first mcroel ectronic component and
has an el ongate body, a reduced-thickness inner |ength, and an

I nternmedi ate | 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
m cr oel ect r anictoedentrpoitatimponbet hiasnaT adtivegifaces thﬁit saﬁaﬁd ﬁéadém?ﬁmtanﬁfae
termnals of_ the mcroelectronjg c onent an as a bond surface at a
second hei g JRIFEG)- £ P#hg’eag'gf \?8855(?109%\ deagls israitached fo the active

m croel ect r @jface CPRENGBE midiolebirbSit &ﬁﬁ&iﬂetn}]%narg%g h é@ﬁ@bt&ﬁ?o ecpnd

height. The internmediate |ength of each ‘of e le 'S posed bet ween
t he body andegyred-higknessgnngriendth, anthan Interchedighe ldngthe r Tredélangate body bf has a

ting surf Lrd_hei ght ut war fromthe tive surface of
the f1rat meachof Ha Balir o g Rh e e Vel o848 e ne
first hei ghiulitte oFf aiod eifsttrhi@:fbélétﬂro‘iﬁﬁ@aﬁlgbﬁérﬁht Thd Nendrl fehbth Boﬂigﬂt‘!!erd_e
electrically couples the first termnal to the bond surface of the first
lead and t REaSeRIFRA teBHRRIGIOf Eheemisoelpetioniy cemppnant anddasebont sefadenal to

the bond syf hacRoRd nblift BGW@%EW theTQStiv%egLﬂ%eﬁf%g % Crb{g'g({éigelzccrtrcséﬁ@po nent

has a back surface orrente d the active surtfacé o

m cr oel ect r oonporentpdherirst hexight as geezttenthan thd semndrtiedght e d ha\mtyrrgediaﬂet he
first mcroglegt i nent.. ,. The ck surface  of e Seco

ni croel ectr %H gc&‘ éﬁ%ﬁ%’&%ﬁﬁ”@%t‘? ggﬁgaeqbse%gn tﬁ%@ﬂ?’f ﬂ@é gﬁﬁ 'I“QE'éPaBgth_t Fe

i nter medi at that deal. h Tole mtarmediatd Nendthrisds andoamirnsuffRdst a thite Adigritd bond
wre electrical l‘i"}‘ﬁ'ﬁﬁl‘!@hes athird termnal carried on the active surface

of the m crBdEWaL & RHitace of the st miorealectropisy campanept. The third
under st andi iéight i89edsOiHafWha Girsli gt YR Yrésted FP:H' e dedopd h@igfwi. V@he §gas of

enphasis. The first section discusses mcroelectronic conponent assenblies
enpl oyi ng rAstwise electricabiseouniesdthe fisstderminalde dee blenttsurficetof & finst badf

enbodi nent ' i+00: " t ki S

i or ol cct 1o e ScoR B lire HMAGR) HOURRS b RefRTiuPTR 23RS ko8
conponent's sunfage hof thee sbamtidnfead.s Toe sdvend miemeleatronithnigonedt bas bibzrk

di scusses

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 is attached to the
mounting surface of the intermediate length of each of the first and second leads.
The third bond wire electrically cbuples a third terminal carried on the active
surface of the microelectronic component to a third lead.

For ease of understanding, the following discussion is subdivided into five
areas of emphasis. The first section discusses microelectronic component
assemblies employing reduced-thickness lead frames in accordance with selected
embodiments of the invention. The second section describes aspects of
microelectronic component assemblies having stacked microelectronic
components in other embodiments of the invention. The third section discusses
other microelectronic component assemblies employing reduced-thickness lead

frames in accordance with selected alternative embodiments of the invention.
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ot her m croel ectroni c conponent assenblies enpl oying reduced-thi ckness | ead
frames in accordance with selected alternative enbodi nents of the
invention. 9 The fourth section describes alternative mcroelectronic
conmponent assenblies having stacked m croel ectronic conponents. Finally,
the fifth section outlines nethods in accordance with other aspects of the
I nvention. B. Mcroel ectroni c Conponent Assenblies Enpl oying

Reduced- Thi ckness Lead Franmes Figures 2 and 3 schematically illustrate

ni cr oel ect r ohhe feustipsedion dessibes elftbinative imicmetsotrdain mempiohbntsesseatblids

enbodi nment s | ] hese mcroelegtrqnic c onents are
referred to 'ﬁ%’#'ﬁgtdgg‘g‘g%g‘%%@%w&%?%?ﬁ-y%fﬁﬁi&aﬁ&ggpﬁéﬁc Boyinekel y to
be sol d comaeitiods irvadodrddice wWitisdthéaspaetsi g shemdentloBPr esent an internedi ate
stage in the manufacture of a commercial device, e.g., the packaged
m croel ectrqnic Mgpment assenbly 100 of Figure 4. Turning first to Figure
2. the nicrdel ecMigQelect; 0 dssamblies) damplayiagnReducedi Thicknessides a

m croel ectronic é&ﬁim 110 and a plurality of leads 120. The
m croel ectronic conponent 110 _has an active surface 112 and a back surface
116. The active $igUretel 1a0d car pehamatically r dystete t miarpelattsonid 4component

enbodi nent STRIMRY ' | gne |.on | ongi t udi nal
m dl i ne of t('s Egé?n cr oe%érgz%&%ﬁ?%{égo\ﬁglog%%%ég%@%Og{ql'%“s’egﬁ tﬁ? @%Pg?%d?ﬁese
embodi ment , mitreeleckonicnedspdnbtsanee acfeaadad hheteid A9BRObAsIBAES Yridrigndi ng
array in whi the, termnals 114 are, staggered al ong either side the
m dl i ne of P%gaﬁecméfl %rgtqr@ﬁpg FOCBWB@HW%%E@@'B{ En@ﬁnfﬁsﬁ'oﬂh@%ms,te%ch a
staggered arepragaitentinfanediatd btah@ et maATab@fe ¥ 4 BoRhictdial diéWee%?.,ng the
maxi mum numher of terminals 114. "Arrays in which the termnals 114 are
more wi del y N R3GkAEEH BYCrBplesirenia sempenant esarrebly 190 hFiguredused i nst ead. The
m croel ectroni C FQRRY RS d ' ' ' i
conmponent or a subas.se.nbftfl)lﬁ'g ué%%atﬁgi@eﬁ%?}%gﬁ%% r@r?ﬁ%ﬁgg%ggée@?gﬁ% t he
enbodi ment §'ﬂmvmtheﬁelnn@¢lu@eszg migreeleictroniel ceotpooaitc! oambaiirality Wfileadsy pi f i ed
as @ s gl #20.CTheAENERiroflc%ondbn@Rf1 Pihks GH' Rivé TSI MALhGY bl

surface 116. The active surface 112 carries an array of terminals 114. In one

embodiment (not shown), the terminals 114 are aligned along a longitudinal
midline of the microelectronic component 110. In the illustrated embodiment, the
terminals 114 are arranged in a longitudinally extending array in which the
terminals 114 are staggefed along either side the midline of the microelectronic
component. As is known in the art, such a staggered arrangement can facilitate a
smaller wire pitch, increasing the maximum number of terminals 114. Arrays in
which the terminals 114 are more widely distributed on the active surface 112 may
" be used instead.

The microelectronic component 110 may comprise a single microelectronic
component or a subassembly of separaté microelectronic components. In the
embodiment shown in Figure 2, the microelectronic component 110 is typified as
a single semiconductor die. In one particular implementation, the microelectronic

component 110 comprises a memory element, e.g., SIMM, DRAM, or flash
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conponent 110 conprises a nenory elenent, e.g., SIMM DRAM or flash -10
menory. I n other inplenmentations, the mcroel ectronic conponent 110 may
conprise an ASIC or a processor, for exanple. During manufacture, the |eads
120 may conprise a portion of a lead frane that includes dozens of | eads,
including a set of first leads 120a and a set of second |eads 120b. The

I nner edges 125a of each of the first | eads 120a may be aligned wth one
another at a |ocation extending along one side of the array of termnals
114. The i nn@emedgesinlotier ofmplamertatioond the anisrobREtrohickemmentyi 10emap! | gned

W th one another.at a ation extending along the opposite side of the
array of ter%ﬂrﬁgl'sse %ﬁéﬁ?ﬁ%%&?ﬁ%ﬁée?@m‘ﬁnm gap 132 between the aligned
i nner  edges 125®Lﬁfngtrhénﬁfbd%tAgFe, 'tﬁelﬁféfédéagé rRd)cdmstisald E&ﬁ?ﬂ?ﬂg‘?éaoeﬁﬁﬁé 125b

of the second |eads 120b. expl ai ned bel ow, aspects o
m cr oel ect r dhatinclusiep dnzens £f deads, yndadingld et ofhiirstredtds NR0efariche seéofii nal

132 t t antjoal | | | ey thap. the terninal i dth W
ancount er ed OB RS Z0R Thed B silees d2Ra o SaiEpr oA Brst Moo Damuatie each
of the | eadsaligAed wath e ahdthehadaticdtida SXiteridae) G VHeCsig® B ARE Biray HL0 by

means of an adhesive nenber 135. In particular, a confronting surface 130a
of each of tR@IPRlssk14 cEhesinmenadgns,148b aft thaseeend lpadnd 28k fikewise maydee 112

of the mcr, =N Y, B i . :
Sl arly, anOnaTMid e SRIRAPELS Idepeferdid” SO S obBol L L Fo0, mmy
be attached array of termarals ¢ ¢4.slihisate@indd 8 ternindl gapi 182 bebwesdrr theiatignediposent 110
by a second hesj.ve nber . 135h. on nbodi nent, eagch o he, adhesi ve
menbers 135 edggﬂpeﬁ%e%tng‘el @ﬁb#ﬁa f1%&0%64&?i%ﬁﬁggd?'@ra?‘fgféhhéppg%ée. g., a
pol yi mi de f isboorsdidbadaSIZBPTONG &splaingd hesioRhagessnbs tRaCRicAGEIS&IoHR: Menber
135 conprises a uantity of a thernoplastic resin or a curabl e epoxy.

Leads of cofP@RPNMHaRsY {04 nauow dhey widtm MV | fathe tegmingl grguid2 fo be
t ypi cal | i ' ;2 [ T 0 of
ypically bayQadtidigrsmael tHdW GENERSinal QAP widds h'W f)gg&gﬁ%eg lﬁa%gb@%g%n% ol

Figure 2 have a reduced-thickness innef '|engt at is
t hi cker t haflesiges pugleas thabshawn infiguretle | ateral |ength of the inner |ength

122 can be vari efa& 8! 1638 4¥0 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 microelgc_:trdnic 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 theEmoplastic 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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I n one enbodi nent, for exanple, each inner length extends a distance from
the -11 inner edge 125 to the body 126 of at |east about 7 mls (about 175
pm and may be one inch (about 25 mm) or |onger. The body 126a of each of
the first | eads 120a has an outer surface 128a spaced a first height H,
fromthe active surface 112 of the mcroelectronic conponent 110. The body
126b of each of the second | eads 120b may have an outer surface 128b that
is spaced the sane first height H fromthe active surface 112. Hence, the
out er surf adererigdyent2s tecthe dindy 128®f rebjedst abeuter aiilk yalmoup i 25 @m) andtrhay a.

comon pl an . Faht, H, fromthe active surface 112. The inner
| ength 5)2Za%(gfaorfﬁq@gﬁ??b:ql}e?égrﬁ%)lgdgn%ea{s a bond surface 124a and the inner
length 122b of edeb byt tPBassicaed df aaél $irst 384N eE02h 8088 obteF kafscel$98n Each

of the bond surfaces 124 may be positioned at a second hei ght H2 fromthe
active surfsgéﬁe(!LfZ.ﬁrsfh*ée'g'i‘trén fren dhe aetivessiyfacet 412 tofathet micrealedrmnitei ght

S . bod

ot er surt acompRbPt S8 o8y PR'BEECHIG RO LS |BEE 1200 Rl e B of

t hese hei ghtositéd, surfeie 128l thas istspyaded tha@same first heige tH,tven m@t%dﬁiv@t‘slﬁgacfei o
gure

[ i ion. | h nbodi t h in Fi 2
et ght i endian Ble qler PRIARRA2E QNG IpcsieOsmae baiDRiely £OBRBRY ( he
thi ckness ofuiiach cShridiepluna® Bosicas haht H) AP uRARLNEU fack TRbeTRR: ati on.

the adhesive menber 135 conprises a dieattach tape having a thickness of
about 2-5 ninngr lengih 123a@fithe firgt llead 12@a hesdsbaRDsurigcectMprarskthpannent a

"t hi cknoss G 13 BFGRER dth BRI ieqds toocha g R AR IR L TEETS 1o

i nvention, theebordhsurfavessi2df may eelpailionedizt s étont heightal,drdniend g end of
embodi rent, the | ead

h , ., 4- 1 | ,I ne particul ar ) .
e 2152 0o ol iy B M S B
at tached t ostephelght HASRFESP HLOSRBRRRR! 124 64 e bES AdBeSIkR"RIB0G S 135,

the resultant first height H in certain enbodinments is between about 6
nils and ab@RRN afthedaads 12R. one particular inplementation, the adhesive

nmenber 135 has arHcjefdtNefimehsiaROst thésé’iﬂe%h@glh H,, and Hs may be varied to
meet the needs of a particular application. In the embodiments shown in Figure 2,
the first height Hy is the sum of the thickness of the adhesive members 135 and
the thickness of each of the lead bodies 126. In one particular implementation,
the adhesive member 135 comprises a die attach tape having a thickness of
about 2-5 mils, e.g., about 4 mils. The leads 120 may comprise part of a lead

* frame formed from a thin metal foil. Such lead frames typically have a thickness
on the order of about 4-15 mils. In some embodiments of the invention, the

- thickness of the lead bodies 126 is toward the lower end of that range, e.g., about
4-8 mils. In one particular embodiment, tr;e lead bodies 126 have a thickness of
~about 5 mils. When the leads 120 are attached to the microelectronic component
110 by the adhesive members 135, the resultant first height H, ih certain
embodiments is between about 6 mils and about 12 mils. In one particular
implementation, the adhesive member 135 has a thickness of about 4 mils and
the lead bodies 126 have a thickness of about 5 mils, yielding a first height H; of

about 9 mils.
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the | ead bodies 126 have a thickness of about 5 mls, yielding a first
height H, of about 9 mls. -12- In one enbodi nent, the step height Hs is
at |east about 1 m| (about 25 mcrons). The inner length 122 desirably
has a thickness of at |east about 2 mls (about 50 mcrons), so the step
hei ght Hs may be about 2 mls less than the thickness of each | ead body
126. In the exenplary enbodi nent noted above wherein the |ead bodies 126
have a thickness of about 5 m|s and the adhesive nenbers 135 are about 4
mls thick, the Joemenernbedimest, dey step ladightt HS isviat kast pbsutt mﬂi(lagomth% bond

surfaces 124 of e-inner |en 122 at second hei ght HzZ of out 6
mls fromt hrglcg:ris)vgihg d?qeéé%ng%}igiz '6%53’ gﬁﬁ@éﬁﬁg'?ﬁss qqﬁé'%atsbﬁb%%dﬁtls Hs is
40% or nore (@bouﬁsctd‘ﬁb@ﬁ@ﬁséb fHe &top A (},13@ abblit 9NHRiIPRIE ItRAH "t‘t’i%
enbodi ment, the step height i s abou 50 60% of the thickness of e |lead

body 126. IHickResserbeariand Bebni26.n IFitharexemplarhembadiment siskedh abbemge i n
t hi ckness wheret I 122.. This is
not necessary, r§m tﬂ%rléﬁgggggl)ﬁ‘?% r%%r\{glc% {I’P](l)él’?l(% e{]%éﬁ&ﬁhemﬁ%%?ﬁ@e ES?‘?%%% 124
and t he out anembersat3s abeBbmam béisubied, thesstepcheighieH Ridhask abouB edilst he
inner length 1 with jts reduced thicknesS is not material.

. o
The reduced-RHKIC Ekﬁégg%\éhg%uﬁ@?@t 124 afAbe igper lengthe 184t @ sependtheightdd: usi ng
convent i onalof RBELOETRRK/ fRInF thePAARE SR ASce 1‘1@”?:'1 %ﬁete‘ﬁmddﬂ\gento{hels@éﬁﬁugn { ation.

Figure 3 schematically illustrates a mcroelectroni c conponent assenbly
102 that i ndbrisof@¥eer mo)ée of dihe dhicknase rifcthe depd risxdy ‘s’aﬁaashs;elmbl gartldmar of

Figure 2. | ik I A Fi r
m croel ect r%rrlrlﬂ)?:J cn(l])%gbﬁéﬁ’tté ueog@s%srfgl% %ﬁ%&“ﬁ@ﬁ?ﬁ“%’\?ﬁ%’ﬂﬁf‘% %fb re bond
wires 140 atiPéched thereto. In the cross-sectional view of Figure 3, only

two bond wres, rst bon re.140a and a second bond wire 140b, are
visible. The fi r@tath H}SP&’ sﬁnﬁ g infiguee 2therenis|a shatp changaidbigkaessone of

the terni naWhedelthedbad body mzsr n@&&feoiﬂhér fergerent TALGs #od nacdskan: gnd 144
attached to the bond surface 124a of the first Tead 120a. The second bond

Wi re 140b al"®&e 9ERduUal trapsifion betwagn the bonding surface 124 and the outer surface
128 can be used instead. The method in which the inner length 122 is provided

with its reduced thickness is not material. The reduced-thickness inner length
122 may, for example, be created using conventional photomask/etch processes,
~ machine tooling, or laser ablation.

Figure 3 schematically illustrates a microelectronic component
subassembly 102 that incorporates the microelectronic component subassembly
101 of Figure 2. In particular, the device shown in Figure 3 may comprise the
microelectronic component subassembly 101 of Figure 2 with two or more bond

_ wires 140 attached thereto. In the cross-sectional view of Figure 3, only two bond
wires, a first bond wire 140a and a second bond wire 140b, are visible. The first
bond wire 140a has a terminal end 142 bonded to one of the terminals 114 of the
microelectronic component 110 and a lead end 144 attached to the bond surface
124a of the first lead 120a. The second bond wire 140b also has a terminal end
142 attached to one of the terminals 114 of the microelectronic component 110
and has a lead end 144 that is attached to the bond surface 124b of the second
lead 120b. A terminal length 143 of each of the bond wires 140 may be
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142 attached to one of the termnals 114 of the mcroel ectroni c conponent
110 and has a lead end 144 that is attached to the bond surface 124b of
the second I|ead 120b. Atermnal length 143 of each of the bond wires 140
may be -13 positioned in the termnal gap 132 and extend outwardly from
the active surface 112 of the mcroel ectronic conponent 110. In the
subassenbly 102 of Figure 3, each of the bond wires 140 has a nmaxi num
height L outwardly fromthe active surface 112 that is no greater than the
hei ght (Hl ipesitioged én the terminabgapt1dR andsmqtémteuiwazﬂy obmtthe dctheaisurdRe. As a

consequence, 4430 nd wires 14 extend outwardly beyond the
common pl ane 12%&%%’&“%‘%?@? rg%?qr%%gen&gwof the leads 120. In Figure 3, the
maxi num hei ght Lirothe bebdreambiyi 165 ofl #ihurs 3N@abk &ALteS bohdwiteleldtehady HL of
the comon plane P, |eaving the bond wires 140 spaced a di stance D bel ow

this commomM3NEHE fisightd QMEEdlY ERTolie RSIa SIS | 1R S1ek e B0 mredlonthont 0- 3
m|s (about twghé%hg‘éﬁ{ ﬂgg %é 'ﬁ)%’%@‘ﬂuﬁ%r e n@%défrf\ Ieac?%?%ﬁ“ SA gce Dis

about 2-3 m n' cr ons) h one particu t he
step hei ght cbsaqueate, hers tof dhe ontivwirés a4 WMeeﬂemmeﬂardlfy tbéybnbomdl ng

140. 1t bel d, t.hat t | Hs of t 2- t th
thi ckness. ofPRTEIORNE o oLIFL0un sifades TH00! e re Teharnddeiatcle.

manuf act ur i ﬁ@xﬁﬂllrﬁfi@iyfﬂ’i éthéfb‘é:HHQwFé%a’Md B%&?f’é@ter%é@?helﬁ&% HNGithext end
outwardly beyond the common pl ane of the ou surfaces 128 of the |ead

bodi es 126. COMMPBRIAAAKG deaying thy bﬂ@d ainesetibbepanedta distandecDi balewitthisn, a
m cr oel ectre&h@eﬁmﬁwnﬁn ?&g&%%wﬁg% RUGLlaRS bﬁgaba 'o“§Hn§ S e"

Figure 3 i'ncor porat e eren m Croeé roni c corrp nen
assenbl i es. 0{7|5gmroeoms) i Ihl aret partiedanembedintent Uhardistanceobl is cdbioah 263 milsponent

assenbl y 10 manufact ured f t he. m,.croel ectron qnent
subassenbl y af@ﬂfa%? 7% PEFYsE Ingne Pﬁ'@?‘ﬂT@r @E‘PP‘S‘HP&‘E tg h?'gggggn‘ﬁ@ 100
al so i ncl udeastealsbug s tifes tm@am@terkﬁﬁhé Baidis@WRES 1T4beubi§ryénéwédemat1é0 the
m cr.oel ectronl C corrponent 110 portion of each of the |eads 120,

| eavi ng an dwight Jé of 6“0‘43%2& t"@ﬁ% ﬂ‘%ﬁh'@wss 1ot 4’ bepding wies i@ gvill
laterally v%\?@é%éfref R A udteehBhlifab il tblekantel to | dhshifthat the bond

wires 140 do not extend outwardly beyond fhe common plane P of the outer
surfaces 128 of the lead bodies 126.

In accordance with different embodiments of the invention, a
microelectronic component subassembly 102 such as that illustrated in Figure 3
may be incorporated in different microelectronic component assemblies. Figure 4
illustrates one particular microelectronic component assembly 100 that is
manufactured from the microelectronic component subassembly 102 of Figure 3.

_ The microelectronic component assembly 100 also includes a dielectric matrix
150 that covers the bond wires 140, the microelectronic component 110, and a
portion of each of the leads 120, leaving an exposed portion 134 of each of the
leads 120 extending laterally outwardly from the dielectric matrix 150. In the
illustrated embodiment, the dielectric matrix 150 includes a first portion 152 that
defines a front surface 153 of the assembly 100 and a second portion 158 that
defines -a back surface 159 of the assembly 100. The first and second portions

152 and 158 may be formed during the same manufacturing step, e.g., in a single
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Il lustrated enbodi nent, the dielectric matrix 150 includes a first portion
152 that defines a front surface 153 of the assenbly 100 and a second
portion 158 that defines a back surface 159 of the assembly 100. The first
and second portions 152 and 158 may be formed during the sane _
manufacturing step, e.g., in a single -14 transfer nolding operation. In
anot her enbodi nent, the first portion 152 and the second portion 158 are
formed in separate manufacturing steps. The dielectric matrix 150 may be

formed of artganster endldihg tdpatatioh! lin RhEeH @mbBHinicaP! the BFRtRAIINOIH2f Hid thie
el enent s V\Athi%he matrix 150 It.is anticipated that npst conventional,

commer ci al | Y597 PRABPR 178 erebraed f'b?ﬁR?@&@k%[lgifa@ersiep&:orr}[ooupdsl Imay be

ful t he di I: conp L.cal |
Corpr 1 56 a di ol ear's ISIeRE RN 180 thaythi orRalor HITRUBNE ok BT R i o
under press§tigablatppotactiml tbr dhe ilgmarts avithirathef matrixolsd. |t ns ehfigsatedrigedi nent s,

th dielectric matrix 150 may conprise a nore flowable dielectric resin
th:t c:aﬁ ﬁgmo ﬁp?‘?ﬂé’&”ﬁ?ﬁ% GRIRETGRNE r 2\3ilgble dnigroglaciremici Raskagingofmeldl i ver ed

under D1 eSS ubpbinds mby eSS the A8I0BRLaROILN0USh rhff Briunb! N and
bond wire pitch in packaged mcroelectronic components (e.g., "~
m cr oel ect r biRic@lly sepwhisata d@lestric-thpnmesdljinguptastiddbatecari bg heatd td fimw The

i si L I.e . di nd.closer s i exacer bates the
br ovi oust y: Iercbrefbl? it WRLE! Carltlor & R RlgrHBIG, e piior sgrbonos GeitBet r oni o
conponent  adistattrioymbafX t50 FiagWoenpfise anmioksl AeRaBbIeMdeletrit HesiR thaxr & B&s .
Havi ng t he of the | eads positioned closer to the active

bond surface 12 . ads, : )
sur f ace 11-23%4]"39&)8 wickipg Lindes ‘F%H‘Jraéy eetRsbRetead i delivaged badartsessyer inrry
necessary f@éangréransélgver se notion of the capillary of a wire bonding
machine. This, in turn, pernmts the opposed inner edges 125a and 125b to
be positioned clASs8ptadspreyifusiyindefieinal péetu@ndgbend wuajtpﬁtcmwmaofa%@de 2) 1of
t he term nak; : S v esign o i gure
with a ter %hﬁglfb@%%%%ﬁ %‘??F%@g%% ﬁ‘%ﬂﬂgaogdfr%r%&e, %ée%%\?}lkaﬂt??\ﬁ%\‘retW@rqger m nal
gap 132 in dacirasng over tirag. HdeIBquisits somallet efre, diameters 3Ad kidser opadirgss f or

need not o s PPl Reetivet dssediated Wit wire Sweep. The oo 0
microelectronic component assembly 100 of Figure 4 can reduce some of these
problems. Having the bond surface 124 of the leads positioned closer to the
active surface 112 of the mibroelectronic component 110 reduces the spacing
necessary for the reverse motion of the capillary of a wire bonding machine. This,
in turn, permits the opposed inner edges 125a and 125b to be positioned closer to
one another, reducing the width (W in Figure 2) of the terminal gap 132. In
contrast to the conventional design of Figure 1 with a terminal gap width W of 2.5

. mm or more, the width W of the terminal gap 132 in Figures 2-4 may be 35 mils or
less, e.g., 35 mils or less for 25 pym wires or 23 mils or less for 15 pm wires.
Because the bond wires 140 need not extend outwardly from the active surface
112 as far or laterally as far to reach the bonding surface 124 of the leads, the

- length of each of the bonding wires 140 can be materially reduced. Wire sweep
increases as the bonding wires become longer. Shortening the bond wires 140,

therefore, will reduce the wire sweep encountered for bond wires 140 having the
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112 as far or laterally as far to reach the bonding surface 124 of the
| eads, the |ength of each of the bonding wires 140 can be materially
reduced. Wre sweep increases as the bonding wres becone | onger.
Shortening the bond wires 140, therefore, wll reduce the wire sweep
encountered for bond wires 140 having the -15 sanme dianeter, or it may
permt the use of thinner (and cheaper) bond wres 140 that experience
about the sane degree of wire sweep. If the terminal gap 34 in a

convent i onal same diafletst] HORINTayCESARNAS use 5 #RAR Y add chésheh DRI td ﬁfo a gap
width W the nol d corrpound wi Il have to be del ?(vered at ‘a ﬁl@gherS | di ng

pressure to tBakexperienes ahoud thisame dagreamiiwireswiees. all the way to the

192 has'a depth dqdad' teAfipalieal! 0 B Wi fialpaiogpotatic ikttt °°°
surf aces 12zasfsemtﬂyt10ehas:taovsmau«3ffagep ¥Widh Whire meldussoded il hadusse t he

resi st ance 6{%’“03 npound down to the active surface 112 of the
i croel ect r SIFETE ﬁga ffgd‘”Q“ﬁEestséfer@rﬁé‘ISU@ébaﬂ/ﬁ‘gW'Womﬁ@#f@fr@ﬁ@hescan be

reduced whi lgg thb 'V\k’:ly BNREEGk 30854208 fih lihe thwﬁwetn?rémgmlin B@re;izmﬁ gure

5 schematically illustrates a m cro€electroni c conponent asse 5in
accor dance \¢nmmnagl Q‘apr’tai’elnaseabieplinmual 11 thehmelgrnt\,(emm Bigurddpbf ik Honding

el ement s of Iect oni nen nbl be 't he sane as

t hose ill ustsg"ﬁsc%n ?%2 Odﬂréefc hils) ﬁ {e r%%ar‘%e%}? deducss the

Fi gures 4 anekistande of Midiwcaf endid ko o@ﬁ@rﬁlcﬁvn I endrdcive ¥ulthed A8t drofpebet ween
the m croel ectroni onents 100 and 105 is that the first portion 152

of the diel HE‘EFPP@CW%'FP;? enlshifhn The targinak 9ap nwigtho W, i therefaral £3n ber ned
froma si ngt&iuzaé Wh'llé'stlll \éﬁﬁfrﬁ@sadeaﬁateffﬂlrcfftthé)@'hwn‘aPg#ps‘?sff the dielectric

matrix 150 in Figure has two di stinc particular, the first
portion 152 in 'gufiGe5E§Chﬂ@I3Mly I&Uﬁr@d&?eatmlocoeJmtmnmcmpmnmltItassérﬁidlyand an

encapsul ant ‘ed iegRnis P 8 FRRP Srbeiners o, feCiiaioen: ML afung 102 of
Figure 3, thlemmtseobthteelmnamélebtwrmoundod&ﬁ asbembiyel (esan beptict e 358 of
oper ati on. - TREC UBIrRlSH T B & 28R kB etiptanes Lombert airayenicuaest FEBl y at
| east parti&lkd jndicate like elements. The primary distinction between the microelectronic
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 152 of the dielectric matrix 150 in Figure 5 has two distinct segments.
In particular, the first portion 152 in F igUre 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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covers each of the bond wires 140. In the enbodi nent shown in Figure 5, the
dielectric wire encapsul ant 154 substantially fills the term nal 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 |l ead inner |engths 122. The
dielectric wire encapsulant 154 in this enbodi nent has a maxi num hei ght no
greater than the height (HL in Figure 2) -16 of the outer surfaces 128 of
the | eads 120. This may reduce the |ikelihood of danage to the dielectric

wire encapswfane olfet siufaceg 126k ane eeddsmaral Fhisunaf gedwdeetpe - likehabyosher
enbodi nent é:%he dielectric wre encapsulant 154 has a maxi num hei ght that
is | ower th&dmagetodhe ieleqir IEMFErencePaHant Ayl bsrevent anuEsHtY pl ane
P of the outgdnessurfaces 128.. In one particular inplenmentation (not
specifically sphown in Figure 5), the dielectric wire encapsul ant 154 covers
the termnal | ehytdanotht® embedintentf thédrediblentlicvwiires efiddpsulant 1Baves at | east

some of the __bond wr 40 with an e sedl ngth_that i s not red b
t he diel ect m%’%mge'ﬁ%wpyﬁf thag ha )ipsﬁnoyadrp] reniso '?r%‘?ﬁcedtbﬁgo %él ect ?/i c

W re encapsgbmionlsi4n t toRr have a
maxi mum hei ght tfrl‘:i}l‘ltj |?spajlfe@fbttjtfﬁg%\uﬁl%gﬁé?gE{]%béﬁa%uggngg%fﬁpé&pﬁ\(%

bondi ng sur SRewfcally shewnt ineFigeead§), 1he diglactdn evienbocetipselant 16hecodirs| et ri c

G ol octri o e Kt 1o 81GEA ElnBpad¥ilieh Pnufl ledvdngb el S8 S '™

mat eri al sebemnd edres dl‘40tvhﬂ!1 ah ekeasetii I6ngth tRateis GRP soler8d b e mvefecth@mea

viscosity when in |.ly applied that is |less than the viscosity of the
outer ol deRERS lﬁ‘ﬁ'&qﬁ@s 'Wrgﬁh an pabgdiRandthe) dielgplgc yure paeARsulant 154

i npl ement at jr@Q.nokt g thé“téljrrﬁ‘?élrda% mzr Sn& REAPSHEnaMvel® fn IRfghtangusabl e

resin that can be applied | ower viscosity to flow between an beneath
t he bond wi legs thanthg height fH?s'a Flgwgrzb etthe: bmﬁmgamfa@es 124¢f|theieaeisr1é'0m nal

gap 132, but Caﬁn%é‘?ﬁ?}@&%n‘t gglged.g}éeﬁﬁq?ggg %ﬁ%ﬂn Shesl £p g}

mat er i aI is commercla aval I" rom ow G ove,
Pennsyl vani mategaBthat isuditienent ﬂmntthadiele@irematd@ﬁVﬁEPcomjsmseg the ahutdremild ic wire

encapsul antco]’r%%u?\'lﬁgsfasrh%hnz%éterlglss%qécl?e for Qne 3 efc:acglc wire encapsulant 154 may
have a viscosity when initially applied that is less than the viscosity of the outer
mold compound 155 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. Oné 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 éo 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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further reduce the problens associated with wire sweep. If the outer nold
conpound 155 is delivered under pressure in a transfer nol ding operation,
for exanple, the dielectric wire encapsulant 154 will help stabilize the
bond wires 140. In the enbodi nent shown in Figure 5, the dielectric wire
encapsul ant 154 conpl etely encapsul ates the bond wires 140 so they w ||
not be affected materially by the pressure of the transfer nol ding
operation. If a portion of some or all of the -17 bond wires 140 remains

exposed, covbomnthgitelsel4@remaims éxpoged, ddiriog thieherminapperegh i1dBeors efhieent  of
each of the bond wires 140 6still, hel ps,anchor the bond wres 140 in place
‘and reduces ?Mop'éﬁatﬁ?gapnégtﬁag? OFH'EE BBW@WF@&&%@ Relps a'ﬁ%&?r thh bap, ect ed
to strain aswirbe140 Ablagd ahdlPedtRbS tORPGIS éﬁ@H%?tHemthQMréshﬁdméﬁmangf‘;' ty.

Figure 6 schematically illustrates a m Croel ectroni c conponent asse

200 i n accorbpddedipd o stnaintasrthe frootivfitbatmald compoinmd/moveésothraugt thermyoldl so
enpl oy the m i el ectroni ¢ conponent subassenbly 102 shown in Figure 3.
This mcroel'ectronic conponent assenbly 200 includes a dielectric matrix

210 that subst aigakl ¢ sthérhaticall elidseratesnal migielcbddnidNebnifdnens atdignnd
wires 140, the active surface 112 of the m croel ectronic conponent 110,
and t he bond?@Lin feerdance yith apethen eabadimenthel they inveptiy éhat’ mBg alearai nder

of each of té}ﬁp;bgﬁ%smﬂcggelé‘aﬂmﬁch@onepcg{%ﬂk BokHssBhphoUABLATh RGO Crhis

conponent 110 'nmay remal n uncovere ctric matri
di el ectric raicrdelecodicnegmpenant @ssembiyu20th énalides @ Wislactdt ymdtrio@10himatict i ve

surface 112 ] | ectr.onic c onent that is no._greater than the
nei gnt (i 1l B Ge Wit seer P coer B band Yieof A48 aRa s6VE | ) e
particul ar isupessn2 af tHmidrbalsdticticomporidndUn e, dnd thedidalupiabsd ¢2418t I'i X
210 has an outer surface 216 that is substantially coplanar with the

conmon pl andh§ pner qgitfbi,}%Z. 3hlowevarhthegiemaindg of gaers ofithe leads 10 pedife 120.
Thi s pr esentembiifor 8f MoMAGIEARI e EOMBORER11 RERAPRENaHOdivbIbaLy flet ! vel y

flat outer surface that congrlse_s the outer surface of the ectric
matrix 210 &iflectrie naltie210surhecligledtds matrix 10 sasishave0a méximomdbeighted, t he

dielectric ghiwdrdlydtth FRYadife SOFSES 112 bE#ThicYodidbtBnid c%%p%nent 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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step, e.g., via a transfer nolding process. The dielectric matrix 210 shown
in Figure 6 includes a dielectric wire encapsulant 212 and an outer nold
conpound 214. The dielectric wire encapsul ant 212 may be substantially the
sane as the dielectric wire encapsul ant 154 di scussed above in connection
with Figure 5. The dielectric wire encapsulant 212 shown in Figure 6

| eaves a portion of the terminal gap 132 unfilled and a | ength of each of
the bond wires 140 is not covered by the dielectric wire encapsulant. This
di el ectric wnrafishstepsmdahe ofs? muky chepepnd 2 &fimay b8 apbliedinfd §§don§%ﬁdb and
the outer nold conpound 214 may be applied in a second step ., Ina
transfer nol @9nd" priGHE 'meﬂgpﬁﬁﬁﬁ%ﬁrﬂﬁﬁgﬂééﬂﬂ?Hﬁﬁ@qu¢$ %506@§F¥bénYany
excess di el eotdess dEEAE ralk 07 cf HeAEMTEG oA GL1QL G HacBY DR R nd 28 O
the |ead bodies 126, e.g., via etching or grinding he "m Ccr o€l ectronic
conponent- asleagabpgiesd@60¢.gFivipietehibgar gandingl udes an array of conductive

220. d ' d
Tn el oot cal contBaegRRE GlfeancBy BHatn 380 of Fonis’s et e 120,

I n Figure 6,artdyesf condutios stRicRirédIObOr eBadd of thdicbh@®tids shatwurds bag lis-
O her suitabl e conductive structures may include conductive epoxy bunps or

pillars, corf@idedbeniand @d'”e%i@%‘cakﬁoréﬁﬁt Arithstier @ et surfacax128' ot onel @f the/e
| ast 2 |1
connect ¢ he a5 P26 D5 K B, st HolBaE R ep Bid ARG b6 )

anot her mi crbbestitabie oconduotp@nemcturesgnay andudistcbadtﬁ:tnsw?époaﬁ Hunips at ed
BGA techni ques In th

circuit boar cony i onal lip ¢hi

enbodi nent s pg%ar |Eﬂfgjé'§%ﬁ¥'§?é e@""’éa‘l’ha’&far{' °P@a(¥sa’ﬂ§oc‘?riﬁ9ph‘(fe§ a&FPm%fxposed
| ength 134 timate evhandivel Ateirbd onuﬁawbelogea%cmécth&qnyddo%heatmbqeé@é rix
150 to facil.i ate connection of the |eads to other m croel ectronic

conponent s. 1PR oftthe mistaiastenic et @sgembly200elgaanatixg migjodiectronic
el ectricall )éoﬁ@éﬁéﬁtdetgo é‘@%ﬂ?éte %9%‘ ?ﬁﬁté& r?:'ir&éff: B@@nﬁgihgvdoﬁverﬂ@nal

conductive structures Accor I ng
can be shorﬂ@rCh'mptB%gﬁCmmmﬁs 120 shown in Figure 6 extend a short

component 110, 1 ¥ BRSTHE Y REr: f eRfichiadh b e 20 clReSar o1 ¢

exposed length 134 that extends laterally outwardly beyond the dielectric matrix

ment

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
leads 120 in this embodiment can be shorter. Although leads 120 shown in
Flgure 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 protect the microelectronic component 110

during subsequent handling and manufacturing steps. The protective cover 225
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trimmed so they do not protrude beyond the periphery of the mcroelectronic
conponent 110, further reducing the size and profile of the mcroelectronic
conponent assenbly 200. The m croel ectroni c conmponent assenbly 200
optionally includes a protective cover 225 on the back surface 116 of the
m croel ectroni c conponent 110. This protective cover 225 hel ps protect the
m cr oel ectroni ¢ conponent 110 during subsequent handling and manufacturing
steps. The protective cover 225 -19 may be applied as a fluid, e.g., an
epoxy, or asnay pehppliad as a fipid, e.g., g@n,epaxparydsn pelymedptpeCe.gMagrodginitd r oni ¢
Conponent Agﬁfnblies Havi ng Stacked M croel ectronic Conponents The

mi croel ect r oM ¢ conponent assenblies 100 and 200 shown in Figures 4 and 5,
respectively, are relatively lowprofile assenblies including a single

mi croel ectr @i c oleetidnid 10omPdriine seeibRed H SRRREd AARRIEMRRId N
accordance w th gbhgbnengodi ments of the Tnvention Tncorporaté two or nore
m cr oel ectroni ¢ conponents in a single package. One such mcroel ectronic

conponent assenbie &i€toeletlrthSit tamBENdrl dsk8Hbfes’100 AFPEHOSRNGS i Bigur
m croel ectroni c. _conmponent subassenbly 102 shown in Figure 3 and acﬁs a

second m cfodtd& eppectiveipereielativaly Iqwerefie msdembligsoéickeingoni singlenponent

310 includ i-ve b j array of termnal.s 314 and a
back surfaﬁﬁ‘;@?'%eﬂ?’#é B@.ﬁé&ie&r?fﬁﬂ% S@E&{c)ggjcgg?'gpé%'ﬁ%o% hasﬁﬁﬂ%h?? eft ed
toward the acmtrdareeswithamtberl é@bodiniches bf tisd invientioe ligeiperaieC tweoBpoRgrat  110.
The back surf.acgI 316 of the second nicroel ectronic conponent 310 may be

attached t o ™HECIGEHYUNC OANRCRERS o8 HRdlenrackags bémee§uqf26ni55¢ek?0kfaniﬁyof

adhesi ve mesdiapencit Asserily 306Mudthited it igurlt | iheGHodRAVRe hikrobleradieesi ve
menbers 135 are likely toybe sui tabl e fgr t he adhesi ve (rerenbgrs BTZOlE The

back surfac®BRYEHE Heassedblyd A2 rdemactinorfiigure odpanshtadiiso & ssecopdced
O st ance moroEITe Sorbentit M oiieEisetinkd FeBRkRANE PRPBRRT 210" 28
of the includes an active surface 312 bearing an array of terminals 314 and a back
surface 316. The back surface 316 is juxtaposed with and oriented toward the
active surface 112 of the first microelectronic component 110. The back surface
316 of the second micfoelectrohic component 310 may be attached to the outer
surfaces 128 of the lead bodies 126 by a pair of adhesive members 320. The
same materials outlined above for the adhesive members 135 are likely to be
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 adhgésive 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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| eads 120 and the thickness of the adhesive nenbers 320. This defines an

I nt erconponent gap 325 between the first mcroel ectronic conponent 110 and
the second mcroel ectronic conponent 310. One or nore third bond wires 330
may be used to electrically couple the termnals 314 of the second

m croel ectroni ¢ conponent 310 to another m croelectronic conponent, e.g.,
a PCB, via the leads 120. Each of the third bond wres 330 shown in Figure
7 includes a term nal end 332 attached to one of the -20-: term nals 314

and a | ead ¢archii3dd 3t anheadietd erde3df attachddedond 29 thd ezalet20emiodngent , at
| east one of he | eads 120 is connected at its inner |ength 122 to the

first mcro€Mogimsnt catd%%cﬂﬁ’@rﬂf tha lpads 120de renngated alts iaRer IRBehd 22HPr d bond
wire 330 at 'El%pih%fjmﬁdPoéléétr ¢ 85mpPdtidn ﬂcﬁ? ]c&% bdiHl RirB12Y i FEHaR aoﬁﬂfra%}ﬁdf or

el ectrical conmunication between t st and second m croel ectronic
conponents. wire 3B0ckttaghed ta e onfiec saddoect28nThis qammdmaempaﬁnwa; iidol gle@GEIshown
in Figure 7 also .ipcludes a trix t hat covers e first
i or ool ot 1 GaNEpislEn BREecR 16 fishid sesl miPeATeb CORPO S BRONERE 510,
t he bond wi ges 140 and 330, and a covered |ength of each of the |eads,
120. This dielectric matrix 370 may be fornmed of nuch the same material s
and in nmuch t he Bimiggelachaniascamponeat @ssemblyc30fhitshpwn 1B0Figtirery galse 4 or

Fgure S, THESEl PO ialika G 1008 fhe FLOHiGodlingle UsRodher.

dielectric wre encaps ext ends outward rom
surface 11211, theesebomettrmanoerenarbmctoomploaemoatmmatbo}ﬁme fi40 tahdr33than the

| P F 3) of t t 128 of the | eads 120.
Tl b el et f cotieret Wi oh efener e BacE! 170 chiF frelsidicBeiet 9 Taebe
di el ectri c fotrhéd cﬂnmamlth@r%éinel%t@r@s 2 H TS Bk REMY ﬂé'elﬁ:bﬁ ad hﬁe

remai nder of the intercaonp onentﬁg p_325 yrbe filled wth_a nold conpound
374 that al4eleeigdnalrixi19@ of kdgurerd eridigyter Bic tliecdielaslfic aito ¥é0 Srawa imml d

conpound 37(4%@?%\’7 BScludia & W‘f’él%né QanrH?i %Lﬁéﬁtoéw Pex@Als ga%dr&%i'o?ﬁ ngl e

transfer oeratlon at aso lvers t erest (0}
conpound 37#he tagtl‘éfhéwm Ht2of the firstanigiaedeotropic ¢cdreparentd1@ hedanthes.than

the common plane (P in Figure 3) of the outer surfaces 128 of the leads 120. This
dielectric wire encapsulant 372 is directly analogous to the dielectric wire
encapsulants 154 and 212 discussed previously. The remainder of the
ihtercomponent gap 325 may be filled with a mold compound 374 that also covers
the rest of the structures noted above. This mold compound 374 may be
delivered to the intercomponent gap 325 in a single transfer molding operation
that also delivers the rest of the mold compound 374 to encapsulaté the
‘remainder of the noted elements. |

Figure 8 schematically illustrates a microelectronic component assembly
305 in accordance with another embodiment of the invention.  This
microelectronic component assembly 305 may include all of the elements shown
in Figure 7 and like reference numbers are used in Figures 7 and 8 to indicate like
elements. The microelectronic component assembly 305 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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Figure 8 schematically illustrates a mcroel ectroni c conponent assenbly

305 in accordance with another enbodi nent of the invention. This

m croel ectroni c conponent assenbly 305 may include all of the elenents
shown in Figure 7 and |ike reference nunbers ar@used in Figures 7 and 8
to indicate like elenents. The m croel ectroni c conponent assenbly 305 al so
I ncludes a third mcroelectronic conponent 340. This third mcroelectronic
conponent 340 has an active surface 342 carrying an array of term nals
344. A back Barfirst aigaslesironigeconpanent 116 by lasc adiesive owmbenais0. 34bistay be

Comonent - 1105155 anertr Ffmay B Krmegslork R Sl GLARERALH A6 oty e

formed fromthéeadsasiee tnyqmiseref13%earer 820 netadt grlolioublr Intdhe amthwihag, tRTber s
135 and 320 npted previousl In one enbodi ment, the adhesive nenbers 135

and 320 co §§'Vﬁéﬁﬁ’i“ﬁ§rsoﬂg%iaedaQQOaémeP@iﬁa,'eﬂQéhs pheie allarbsiape. Rehther 350
I's applied agngsilé OtW@Rbgr e[ Q{;Ip RiUCHs 39 f@w%PfeaHa?eriaq's?}cﬁcég ac ciraBiby that
t C conp s T10

can fl ow when squeezed between eI two m croel ectronic onen and
340. The t hidielectiic repekye dhatocarc flow mienesqued4€d meywden teeteior miceddigctoniepl ed to

the l|eads 120 by f.ourth b wires 360. These bond wires 360 have a
t er m nal en&on@gée%t?ﬁag?ﬁé‘g%{%'one of the termnals 344 and a | ead end 364

attached to the TrOHifdOmicrdWleiniAEmpbrent84®pRy e dib&ridMmpdsudiddto thk SO
desired, each of the |leads 120 nay be connected to no noife than one of the

ni croel ect r A% EOpoissrhdondmwires339. aHeese4mond wires 360 baveatterdtina end

t hough, at e | te 0 r f.,t.hese

m cr oel ect rgﬁ?c%t%gﬁ%%ﬁé no:n E ?Lfllﬁgqgrf@ﬁ%lﬁf %‘48&8 aI %aéoe&égg?fgg%ﬁegoqét he

| eads 120 caonfhantingreudfated 30 ®f bhe of thesleads d 20elifestt desiied, esangfdheidads10 by a

bond wire 1 t he seco m croel ect r.oni conmponent 310 by

anot her bongg%ﬁayggggﬁ'g?ﬁg%g% Hgd{‘%rﬁr}ﬂﬁn A€ cﬁ’ﬁﬁ?dmcme ggplgp&opmqunts

conponent 3400,310/ahd 3401 NeranbtmRe ewibolinddfd, thbhbls, &t 1B84teorneesidhe 1@4isvweul d
three of the m croelectronic

permt electrical co ni cation between all
conponents ¥ ,90@@0% 5 fopre phihese SHigEe rPRicOMPeRpIAdAL. EsahP40- 305
al so i ncl udgsoaddirelie6hé bf the leads 120 can be connected to the first microelectronic
component 110 by a bond wire 140, connected to the second microelectronic
~ component 310 by another bond wire 330, and connected to the third
microelectronic component 340 by yet another bond wire 360. This single lead
120 would permit electrical communication between all three of the
microelectronic componenté 110, 310 and 340.
The microelectronic componént assembly 305 also includes a dielectric
~matrix 370. This dielectric matrix 370 is large enough to encompass not only the
. first and second microelectronic components 110 and 310, but also éncompasses
the third microelectronic component 340 and the fourth bond wires 360. This
presents a single package that can 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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matrix 370. This dielectric matrix 370 is | arge enough to enconpass not
only the first and second m croel ectronic conponents 110 and 310, but also
enconpasses the third m croel ectronic conponent 340 and the fourth bond
wires 360. This presents a single package that can incorporate three
separate mcroelectronic conponents 110, 310 and 340. This can be used,
for exanple, to provide a high density nenory package, in which each of
the m croel ectronic conponents may conprise the sanme type of nenory

el enent, e. gnoreSioktdacDRidvbelectrdriasbmpemant wubdssethibdc LGL eThigliowen, dilowisng t he
bond w res ilﬁo re eﬁsed bel ow Et)hﬁfél common pl ane. P of the outer surfaces 128
of the | ead<Nd BEPHFET gbpriecinblyipner mispelpgtianicagponent asseapiast(Bdhi c
conponent s HRSHH0B) cdRRratiy Multibl rﬁino@leo@rth%ngE?ntQ.r oduction of

appreci ably thinner mcroel ectronic conponent ass ies (e.g., 300 or

305) incorporating nultiple mcroelectronic conponents. D. Alt ative

M croel ect r dhi ¢ BhegneHweMin : ss Comppagsit X 2 ARy Iad MmegtiCed
Franmes I n the ni dhicknesstlrendi Framesponent assenbly 100 of Figure 4, a
confronting back surface 130 of each of the leads 120 is attached to the
active surface 1lmpthefmicroptectianioedrepaneohassamitydherof Figuoe 4nd cohfrordimgi r e

t hi ckness of 1 Cr ni Q nt 110 i.s spaced from each .of the
| eads 120 by a{:lﬂguﬁ]c:écﬁ:ﬁje(gfgé%cﬁ ‘ﬁ%e %gggggﬁ\'fseat#@ﬁﬁgi% ﬁ%%c%v%ﬁu'g?ﬁ?l @%I c?{g bond
wires 140 witidmizrosadtronic bsmpdtient 110 bnd Maeritee Bickiese o Bicahictdefidtrbhie hei ght
(H, in Figure 3) of the common plane P, the overall thickness of the

particul ar W@P%@Q’Ecﬂ%ﬁi PacsApee macad dhellgadsnd0 dnothn thiskmesgefehg can be
reduced. Fi gyhésivedmadRberd1as | B?taeﬁ%té&m b S ORRS r‘ﬂ%ﬁl R ﬁeﬁéﬁtﬁg' g .

conponent assenblies in accord . al ternative enbodi nents: ach
of these elffoauieehtng, graaies tharothe dieighh eH tiniFigune 83 obthezommanquérecP rtbai c

" educi ng. t e LRE AL I8 BBl REeer AL o ety SBRERY 28001 .

Tur ni ng fi r showroinfiguneet €&an béeeduced.oel ect roni ¢ conponent assenbly 400

igg‘g’n therein e%&%é Qaa;m'i r1%t illasettratg freé&ae%?m%ﬁ:‘?&@%%&é&%%?g cgr%}oor?gntl eads

assemblies in accordance with alternative embodiments. In each of these
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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These | eads 120 may be substantially the sanme as those di scussed above in
connection with Figures 2-4, for exanple, and |ike reference nunbers are
used in Figure 9. The m croel ectroni c conponent assenbly 400 includes a

m croel ectronic conponent 410 having a back surface 416, an active surface
412, and an array of termnals 414 carried on the active surface 412. The
m cr oel ectroni ¢ conponent 410 has a thickness between its back surface 416
and active surface 412 that is greater than the step height (H5 in Figure
2) of each of the |leads 120. -23 In the enbodi nent of Figures 3 and 4, the
confronting surface 130 of each of the leads 120 is attached to the

.mcroel ectronic COmeﬁé*@hbbaQnéM AFIREES bHe 4, TREETrohfhty anthceadn dPleatthne

bond wires 140 extends between a term nal 114 of the mcroel ectronic

conponent 110 ghiiedeastsnteOdiaafigeeditofhe mighglesionin gompaernt 1196y anpdiggive
appl i cation of pehflér 838 anBRMRNESF thd BEnd Wies 4O thab Hetderratiniial Hhg of

| eads functions as a nounting surface and the confronting surface 130
each of the |tgdyicioaieationia sameonent 418201 & bpnd surfacs 184 of ppaohihe 'Leﬁés

active surf aceaiqum%e zai)Bﬁc%ﬁogrdﬁJl&?é Qoﬁé\ﬁe\ié?”iﬁerb%% sﬁarQoémm Bfedthidtghed to

the nounting s ace 1 ach the | eads ¥ hesive. In the
i | lustrated enlsads fusstions aa mewHing syrface am&&elmroa ngaa@nfaqefﬂorré each of

| eads 120a is Etn@a%gegzgfang{;%sa&é\ss%émafc%gn phdicler 1A aBhve QffaBE Wi 20F C

conmponent 410 Ive ne e nounting surface
124b of each ometrtueroe@@tmmcmaumnm%mmytbe attached tethetroouniing sutface 124

surface 412 of é?chnlé n%h%eie%%r% g¥ ”?&\ﬁ%ﬂ}e 4190 yhy ;|E|str§t‘r§§0é]ﬂb§(gtg§§t' e

menber 135b. In one odinent e adhesive conpri ses
a length of a momtmgtsmfaab 184e- aoft ¢anhhoft thpdirstl leadsd@haris aliathedi toethe activeh of

L et e T %3 Ao Rr SRR ey IR o "
thi ckness whi ct85asaridethe mbuamtirtghsurtce i 24bi afteach Hf)thée sefonglileads 126 maydie of
e Ty B9 S SR 08S B LB ol 516y £200
t he step hei glsectid adhesine mpambiec Ui3&b. i hpleaeembodinent, eeadh of thd}@dhﬁ%&l ve

members 135 comprises a length of a conventional die-attach 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 (Hs) in Figure 2

of each of the leads 120. [n the particular embodiment illustrated in Figure 9,

each of the adhesive members 435 has a thickness that is substantially less than

the step height Hs. 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 microelectronic component 410 and a lead end 444

that is aftached 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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menbers 435 has a thickness of about 1 ml| for a lead 120 having a step
height H$ of 3 mils. The nmicroel ectronic conponent assenbly 400 al so

i ncludes at least two bond wires 440, with each bond wire electrically
coupling one of the termnals 414 of the mcroel ectronic conponent 410 to
t he back surface 130 of one of the leads 120. Hence, a first bond wre
440a may have a termnal end 442 bonded to one of the termnals 414 of the
m croel ectroni c conponent 410 and a lead end 444 that is attached to the

back surf acetehdfialsnd14 Gfethinisiodednibdmporbill 4 fU &)d has aI84PEkH BNV T e
440b has a term nal end 442 attached to another one of the -24- o ternminals

414 01;] t he nis@tEnedia i kackasiene 180 obtherrechad lead B20. o dermingl ﬂqmgthl i s
Tongin 443 G Sactera] th OO A% P08 RETRte R bt Retweeh e b

bet ween t he émdseof therieadso120 laed| extalal th24 haight eutivandly tfronatHechging satfaosar dl y
fromthe act)'”\]/é ts'urface 4&2 a}ti%l east as _great as the thickness of the

i nner | engt h ¥23! I§stigrareahgs 1@ thicknes ok fie; inngrslepginatatedf. the deadh£20 to

i [l ustrated gbRdiisBdchelihe outer surfaces 128 of the |eads 120 are

general |y coplanar within a common outer plane and the back surfaces 130 of
the |eads 120 ard®thgciHasteatey eothodiment, thetduter sarfacesrd2s bathe Iphdn20 Fiee

active surf . croel ectroni c, conponent 410 is Ltioned

bet ween thes%%%{%%gﬁéﬂégﬁ'@ﬁea %{BWOQSP@éBE‘nﬁ%dQEeE)ﬁSK ﬁ'i"'garc(?gﬁééto% i c

conponent 4l18adss 126 pare egerevaiyacdpiandr afthinhhg cdiiton Back 3985, 1 2theobictivee | eads
east a portjion of the mcroel ectronic conponent 410

120. Consequently, at é | C €
i's received %“?ﬁ%/ﬁ 12 i t % &pcrastacirnicreompongaic 1@ s pgitioradibetyeen dirset he
overal | thi ekpassndd tripe 596%_0&&&&319“0 thQ%ﬂcP@é?éctﬁa%EbO%&gB&%t 410 is

m croel ectroni c conponent 410 is reduced as conpare nvent 1 onal
| ead- on- | ea§Pasrdbouyatdhisomitba ontersffacashtfrofitine [agiari@01 . Cofisequently, at

T oet et Sl AR e BRSPSl oS R T B on
conponent 4 beightHdoteambrdfition lezfdsei@0hanafthé becraft altiskde8, of tiravdrmigingtionesfpos ed
portion o fRRa8l 1588nk §SRid8Ie855E Somponent 518 s teditetas Lotpbred o' "
conventional lead-on-lead chip systems such as that shown in Figure 1.
The microelectronic component assembly 400 of Figure 9 also includes a
.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 portibn 452 of the dielectric matrix 450 defines a front sLxrface
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

L

-25-



matrix 150. A first portion 452 of the dielectric matrix 450 defines a
front surface 453 of the assenbly 400 and a second portion 458 of the
dielectric matrix 150 defines a back surface 459 of the assenbly 400.
These first and second portions 452 and 458 nmay be fornmed during the sane
manuf acturing step or in separate nanufacturing steps. The materials used
for the dielectric matrix 450 may be simlar to those di scussed above for
the dielectric matrix 150 of the mcroelectronic conponent assenbly 100
shown in Fi gruferefice FingbeR a8 uskd wsétatoeaamagmo%&eé@%% oRGTROBRB LY ¢ f402 in
accordance with _an alternative enbodi ment”of the inventi ny o

el enents in hegifferences betwesn dhe micraclentonic @O@QDMmaembhﬂm‘tﬁmm 4@&senbl y

400 of Fi gur used in W ngs
fo i ndi cate [ies AsnistE of 1 e EbSkERe P TRe AL Bkl Wi ool

m croel ectr oi2@ bofiporedd)tthaastvdbirescedR ¢fnke Afictoclestrbhie c@mgéﬂérﬁlwgns of the
m croel ectraonic co @_'nt 410 with respect to the | eads In Fi ([:;ure 9,

the active SHKPRR¥PULWEN gpd @lfached i thedBeynsing sutass dRéaof fiEplepds 11?Q|x fapos ed
with and att pfﬁw I the
enbodi nment o@é%ﬁ? gnérﬂ%f %#Q?@%#@%‘?’%%ﬁ?@ﬁgg% %Q%rt]t ﬁ@% i‘%gﬁ

with the adhpastiveisteiace 412 asientett tlface dudwardtyuinntiedsame miurtebtamsasme

direction a e es. 1 | eads 1 The back surface 416
of the mcr ?e* %%52§8%8ﬁ8ﬂ<iis ﬁ% ﬁ% E Qﬁfd@gﬁ lﬁég\ﬁgéfhe M¥EoRGet @“'Cpl ane
cont ai ni ng tdmmdoeent 410 & disposdch eefvebASthatilitdrSlaRe SoniiifiRg tsO M=l Hitdg t he

| ead back surf ces 30. EFach of the bongd wres 440 connects one of the

terninals 4F4¥M8 and thedrackplang eontaipigdhe fraddbark: ssirfaces 13Qit Bachsof f ace
128 of the Qﬁ@b@ﬁdt»hﬁas' | 480 TohRBets AP by WA fkrinthaid B940GheSHIdAGEbRR Of the
| ead 120 as in Figure 9. E. Mcroelectroni c conponent asse 1 €S havi ng

st acked mi cceBpepentd DdO theoopten ennfaceat B ofithe onsbétbnpddadsemratmmmts of

Zﬂfrﬁ;twg red%g( el g ?Ito# g?gﬁ% Hnﬁ%'gﬁ%n Ogglsgﬁgl itgs \>//v:_te|hdst.acked

m croel ectroni c conponents. F| gure 11 schematically illustrates one such
m croel ect r Bni ¢ Misrgelectranic sompsinent assemblies having _stacked microelectronic
components and multi-stepped leads.

Aspects of some of the embodiments outlined above may be combined to

- yield alternative reduced-height electronic component assemblies with stacked

microelectronic components.  Figure 11 schematically illustrates one such
microelectronic compdnent assembly.

The microelectronic component assembly 500 shown i.n Figure 11 is similar |
in some respects to the microelectronic component assembly 305 shown in
"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 5263, an inner length 522a, and an intermediate length 525a
disposed between the body 526a and the inner Iengthv5223. The microelectronic
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The mi croel ectroni c conponent assenbly 500 shown in Figure 11 is simlar

I n sonme respects to the mcroel ectronic conponent assenbly 305 shown in
Fi'gure 8 and like reference nunbers are used in Figures 8 and 11 to
indicate |like elenents. The |leads 120 in the m croel ectronic conponent
assenbly 305 of Figure 8 have a single change in thickness between the
body 126 and the inner |ength 122. The microel ectronic conmponent assenbly
500 ‘of Figure 11 enploys |leads 520 with two or nore changes in thickness

al ong the | eoghbordnt Bbsertgn8062B0 intlatesa stihef seteridiebes 5201 icacls enpRBe Nt
assenbly 500 includes a set _of first |leads 520a having a body 526a, an

i nner | engt h"8288, ingelqleaathi peeh msyinereadiaig enadz 5450 dprgp eseclongatabedy t he
body 526a an e I r C

nssenbl y 5002150 T e e eReddP ol Ll REE SR, pofs SETRR R 1o
an i nner | engtfilabRethe omd surtsceetidavkleadsndPd. F2oh, ofahd interrmédiatgategtheody

b. The i I h 522 of. f _the_ |l eads 520 has a bond surface 524
Siriiar o (TE BERGOUTh F HRuRng SGadh. o TRPOE A6 P ALTPHBG PG o
I engths  525518\and@utetSufac® Y8 (SUBSHd §58b Btgg sHOWh I?Pﬁggr%gf @ﬁgégtﬁeom -

nounting surface 523, and outer surface 528 (528a and : _
Figure 11) rRfienégd ipe geaerpbint he isamserdirestiory (ohtwasdiye asiaye fromorthé ofinstar dl y

f t he: fi ' I | C. nent 110 in Figure 11). In the
?Y\?ﬁst:g?edhﬁ'%%éé?&ngﬂﬁ&pﬁgngﬁ{L@n@%’é@%pﬁ%ngth 525 of each of the |eads
520 has a thi cknésthe Hlastrated gmetatdimenth éve Iritm'nfetzligw]!la’t‘@ﬁw eﬁstdnealauﬁla@elthé engt h
Consequent f 505 FE0 hBEA TSt Tl ds SRRt EALIP BYCKRES b des et isHosed at
a nounting esRgblt leSehaRtiH Mhidknass bh_@;eewdy\s@s%#Eﬁ@s?aﬁnelﬂe%dpfcddésgﬂ%éé@%

m croel ectroni c conponent 110 that is gréater than the correspond
hei ght of t #Be Fvgting pudace 523 of\pach phiedeads isdisprseni afra alosoting height

TP SUMEIO, i i 0 SR R

surfaces 528 outwardl e surt: e mc tronic
conponent adAli®oreagythamibleladerespondiog hdighhofthe bbad sudaiec520witio nespbct5 11

D" 2o WHERAABASE P ot ) G BB 71 B Rl AR SRS 2" @
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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oriented away fromthe first mcroel ectroni c conponent 110, whereas the
back surface 516 is juxtaposed with, but spaced from the active surface
112 of the first mcroelectronic conponent 110. The back surface 516 of
the second mcroelectronic conponent may be attached to the nounting
surfaces 523 of the |eads 520 by two or nore adhesive nenbers 535a and
535b. These adhesive nenbers 535 nay be forned of materials simlar to

t hose di scussed above in connection wth the adhesive nenbers 435 of the

M croel ect r apag be PIBIHBRSY at A FHeRINP loVitwkiBly! flonfrtHBUfirSt Ricrddle@iticeedistingRnt , t he
adhesi ve nenbers 535 each have a thlckness that is |l ess than the

di fference iaftiMeisyAecediddbat isHessnthan thegcorssppading Sihhnd thrilead eder ace
528 of the | Kk
face0516 gf t ecgig%éhgmme?g@ 'k"se Sg thgg{gjeiﬂ&?é%&ﬁaff%%ggéﬁggs%e %ggtlt)? |Coned

at a hei ght sobsisatiallyy doplamat,hgustapasingri eodkeict sufice GoBponelie sacdridve
surface 112 that is |less than the correspondi ng hei ght of the | ead outer
8

surfaces 528MCiogleglianic;A9BWORERE 511 a%n%uhparﬁ&el meae@ye@z@faﬁawapr
| east SUbStf@éltmléﬂde}écerHE%ﬁfgonéHP( /posi ng the back surface 516 of the

second microelectronic conponent 511 generally parallel to the active
surface 112 of tHhbe bondt wmesrde!lOeod:mmactmg:dhpoMnﬂnéll&OﬂA‘h@fbmmd fisstr es 140

connecting the t nal s m.cro ctronic .co nept 110 to
Che bond curneseBelbie shrphteMa il e she bona sifiared 5233 i oS T MigHEne: oh

outwardly fBemHdve d hiasimuih Gerlk e;@:twérﬂlycmﬁrm@rﬂﬁsmtrmc.aﬁtécw@niattrd‘n%aedﬂZ t hat
IS no greater than the helgght of the back surface 516 of the second

m cr oel ect r 8Rtite ¥8fAsEIdA NS np gspatenbag dpheight of éhabagkagsfase 516 phine
desirably, §é€$hd)rfmc?&§?eét?dn$é cérﬁb?ﬁgnt@'?chd% fr%sséw@a@@k ih surf bob 118 t han

the height of the second m croel ectroni c conponent ace 51
avoi d di recﬂe@fﬂiﬂ)a@taCh péthedisat seiof bond wiries ééO hag adwight hessdtbao tie helght

i or oel ect g SATRPRRObeiB Mo Ror BOSATARLIRAL: o ARl SRS Lfish et o

bond wires has a maxi nmum e ac i Ve Surface 112
which is nobgﬁmhethe bbadl wides mmdthefsédmad mnmatecngntswoﬁmaenwﬂ. ah the

5205 520, O Bt o BTG B G PR s SRR g™ 2
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
componenf 511. In another embodiment, 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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the second m croel ectronic conmponent 511 to the | eads 520. In one

enbodi nent, a dielectric wire encapsulant 372 nay be disposed in the

i nt er conponent gap 537 between the first and second microel 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
that is |l ess than the height of the back surface 516 of the second

m croel ectronic conmponent 511. I n another enbodinment, the dielectric wire

| ant rQiéd ¥ ' ' ' ires '
encapsul an 2 emﬁoni%lbbﬁflp@ﬁéﬂ\teédwk?ﬁ bbdos‘it@%ng g? @écﬁpémﬁg%éonrg@d%ng%geg €

termnals 514 of the second m croelectronic nponent upl ed

to one or nol BAY PRtashe tatiw bytessarface H88 of vae mfdhd tewdisvB20esIrEBR. | n
the illustr ' erm nal end f, each of the second bond
wires 530 missiafdafbi ot kb FRE B2 o ing ElRd higradzRgc o9

m cr oel ect r coinponentyBirieivtspacel arhaightositiardgnfiofthe 2etivebuhte $ECoNgeboNd

wires 530 PHqY he a{et ached to the outer surface 528 of one of the |eads
520. I n the'St MPGFOBlESIRYC SAMpaNaRInt10 ihabisareatee thaprthe cerregmongingt rightecond

m cr oel ect r gy geaese] | ' . r.dl ro he active
surface 1126fc1)ﬂfh%t0ﬁ€& fi rg%t?niaééfégﬁ(la%%%g‘%bc%Q%g@hﬁﬁ%%a&ﬁgﬁﬁcgg&%e@t er
t han t he cotheesgnondimigrdetsciiohic afmpdnend 6t €bekw fracates2Gfakst9r8 dfands 520.

By positioning.t k surface 516 of the second m croel ectronic
conponent Sff%gf)e qﬁﬁec%hts '?r%‘r"?eaété% height f the gmicrealeironit comperent an

still reducassehtbin&0phis @bmipafedTté tAE! Btdidbitfon Hﬂg%ﬁém é’s%%ﬁﬁw §05 500 as
conpared to the mcroel ectronic conponent assennly shown 1 I gure 8,
wher ei n t heSTOMELINskigrEe-d wheseisr theneadkestistage 316+ ofdhe siecomd enicroelepooriat 310

i s spaced QdnyEordhy Rl L.ckness of

t he adhesi ve, rrenbbr gﬁggg@p‘?’ﬁee& m cr%gfygﬁ?@%%g’gggﬁ%%%egqﬁégggeﬁéy ég?) may

al so i ncl udbicknessfdle adhesiveameikes782Q hat covers the first nicroel ectronic

o e o c T8 ERRNbro S ARASH AR S oS ot
covered | emgathix o57Cedat cdverdiehé eists nictdelecifbific hoplpopibhi G 10RtHd XeBdiy My be
formed of %&%e‘e%?roﬁl%ngomn%n%w %181 E%l[l]g t;\irr]d nnl#igrr(])electronic 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
éubstantially 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 Qf 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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.the sane fashion as the dielectric matrix 150 of Figure 4, for exanple.
The dielectric matrix 570 desirably includes a nold conpound 574, which
may substantially fill the interconponent gap 537. If a dielectric wire
encapsul ant 372 is enployed, the nold conpound 574 may substantially fill
any remaining portion of the interconponent gap 537 that is not filled
with the dielectric wiring caps 372. An exposed portion 534 of each of the
| eads 520 may extend laterally outwardly fromthe dielectric matrix 570.

F. Methods db theseupaticulan mgrodieotosicainsotient SEEERMNES s DRIP IR lpufsosss onot ed
above, ot her, e%bag.di men ﬁla?f the invention provide nethods of manufacturing
m croel ect r AR 'BHﬁfﬁt 48 &atheq outlingd: blow gs Inehilimited dp sanys Bargiaylar
reference i gnicksife ' ) [ G GO, S lies
Shoan | n Fi e ERedi@nidUngRheh eSS el S ihe ARG orditey RGRAE' ' 25
to these par@dowél ar microel ectronic conponent assenblies is solely for
purposes of illuystration and that th thod gutlined belowis not limted
to any particul a?j“ OH§ &M 89%’0%[“@”&54?@{)%@%"%‘%WVM”E'HGWPXF%‘POFW@ &t} awi ngs

or di scussedcfive daifddd 1128pY icloRIRREnRIBATIRAL 1 1@ WIRUIERR P g i enti on

may include juxtaposing an active surface 112 of a mcroel ectronic

cormponent 1§@Mg. t HONGalte ieaglsol2Q aredd ther desiredOpesitiarh avitheadpedti2® thee in

t he desired bid WM r m croelectroni c copponent 110,
the | eads na"@&%ggé:??g}céﬂr%ﬂl PP ﬁé@ﬁ@t()atg%e sf‘%%g Lﬁ)?yaé% ah_aL‘f%fdgtP 'ﬁﬁeac %PB’S‘?C@Ct ronic
conponent 1102weft thet eicmeteaironit tamporieit 110l 4vithe ¥iee Retapdof eargiinarsli nal |y

t hrough the_ter 'nall %9;{@% 1%2. | n one enbodinment, this attachnent is
acconpl i shea)d\?_Pg']ng payagia )é(ﬁ'?f@ggk}éh?rﬁfﬁm% 9epsi32 1 I pree gEnbedimast, thisber s
135 each coapadritert islhecomigliandy (iaRepait BEadiidsie :ﬂ%ﬁé@’%ﬁﬂﬁﬁﬁﬁ% may be

attached to the active surface 112 along a first |ongitudi of the
array of teMeMbers 133 sagh gompedse acdia dtiack tape, 4bé firdedhesise mambdse 35at ached

to the act, [#]AT! i nal . t her si de of
Lhe array. oes SHERFRI ANt Qi Sliface R LSS st oifuis? SR oo O,
t he outer sFRackterminalg hed adthdlsd secarehtlierattat Gapd hastemayaid attddhed tbhe

leads 120 et 8ivE'sGHAGL 37510 ¥knd 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 cdnventional, 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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conponent 110. In one enbodinment, at |east two bond wires 140 are used to
electrically couple the mcroelectronic conponent 110 to sel ected ones of
the |l eads 120. Using a conventional, comercially available w re bonding
machine, a termnal end 142 of a first wire bond 140a nmay be attached to
one of the termnals 114 of the mcroelectronic conponent 110 and the | ead
end 144 of the first bond wire 140a nay be bonded to the bond surface 124
of one of the first leads 120a. In a simlar fashion, a second bond wire

140b may be attagheibleéqrie MEERNAUSH ehay Neé usbld tof prbfeet Mhée MARMRISA@RIC
conponent 110 and to the bond surface 124 of one of the second |eads 120b.

I n one embodCmPRNente sePassEMble 188nd IM thesembodimest showaxinmiiaurei 4hthe

twardly f i f ' ' t 110
Chat i s | s tifidelieiBhicidbaBHEnAcBadsemily 167 Fidh (e RENBRGS B GanSBERORE"
di el ectric mthrthe nisfbelejrohie ctdgmbdnient P1O@BAdithé bendivwties el40cpasitioned it @ponent

subassenbly 102: In the enbodi nent shown in Figure 4, the mcroelectronic
conponent ZUH@%Q@W& y‘l:I ﬂﬁ’geﬂﬁw?ﬁé“(b@bsﬂ ri"é)‘lé’?ﬁq_ be Qe'f"reéﬁps‘f"@_er ﬁfﬁséurﬁ/\ﬁotfw t he
m croel ect r gid mofPERAPSEIdhE R @}éféc&it}?nét.}ﬁgﬁs@%ﬁﬁg?slﬂﬁt B Lnt igqf@&e'@ a nold

cavity. A nolten dielectric resin may I ver nder” pressure to
fill the nold chviheyemigadinemtrahowndin dligurers, dherslialéotria $ire anchpsaudant & shown

in Figure 4 n ' t sh in Eigure 5 the dielectric.wre
encapsul ant "?&4bé %ﬁﬁﬁ%‘@%gﬁg% R'é%l r%sg}’%rtbetq{gl F@'gt m_ﬁﬁ“"t _ D- 4L PR 1RATCUIAL | | X
150. . I n oneemdbtintaitthe dietbettlt Wetencapsuldhte! Bris ddlivitedeascs flowableassinl54 i s
delivered ags a flowable resin that can fl ow beneath and around t he bond

wires 140.- i3t GAB fipwgieseath 3nd sfound the bpad wiresy! 4nen onguaRiamsptaion; Ae
di el ectri ¢ ydiatReRN SHRAUGGHityL 3 the &@ie'cgﬁ:rgﬂg Fﬁ&iﬁ%h!aﬂg 189! % b8fyer&d M nal

| ength 143 of each of the bond wres 14 nd 'eaving a renai nder of each
of the bondcaveriag onhothetewieal length 443 ofieach aptherhont atifesr140 andfleaingat

et | R i Sont Sy R S Bl OF L),
the '|eads dfficiedtsdieletteid wirccericapsilgnt 154 is dblieéredtto icoverithe eatieapagthaft 154
gﬁ?[f gge i?géeicﬁg?fs tﬁg Ibton %re% Xelln ar'n pg fo%hotf tr?clej \cl)\ﬁé gL ac]:cer P ﬂ E)lh gac chtj t%g
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 H; of the outer surfaces 128 of the leads 120.
Thereatfter, the outer mold compound 155 may be applied over the dielectric wire
éncapsulant 164, e.g., using a conventional transfer molding operation.
To form the microelectronic componeni 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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no greater than the height H, of the outer surfaces 128 of the | eads 120.
Thereafter, the outer nold conpound 155 may be applied over the dielectric
wire encapsulant 154, e.g., using a conventional transfer nolding
operation. To formthe m croel ectronic conponent assenbly 200 shown in
Figure 6, the outer surface 216 of the dielectric matrix 210 nmay be forned
at a height no higher than the common plane P of the outer surfaces 128 of
the | ead bodies 126. As noted previously, the matrix outer surface 216 nay

be subst ant izgol yTisebRRlive @lr@&uﬁe@@.'z@qm Be RiepbSited: usTHﬂj & sBRiBr Rfdskletch
acconpl i shed by. using a nold having a | d surface that is in direct

contact wi t IPre¢RSSoEeEeen snilﬂlt'a@.eéf amg ob@ @lkfébﬂ!fe@tdetthGD@@letml te¢hniguesssary,

any i nadver f r| ri 0 ut er
surfaces 12?%%%1 Hgﬁpea s_ 1 é} bg' re%’gide 15 OQ?%'hlaﬁ'g §ﬁ19,ar (Ifbnﬁg‘ﬁp(g The
conductive stuuictes: esf é’ci@ieshgd b@ pmtﬁbti\@dcé\.@rmmy R hpifedt toethe ObHART
surfaces 128 of th$ s 120 to define an array of conductive structures
-31 220.. TRETEGHA %Pfﬁke DHGreRieeirane eampergnt Ad0g@ go IVt PRI APOlIBERder

mesk/ etch  RERSSSRe iRE haRg B Q'a{lahéﬂge oRbn8Rceh e B&gbﬂrfaem kher

conventional 'techniques epositing sol der conductive
epoxi es, and ot hby fomm!‘uat mubli-campanent mégroeliettromic depipoadnt assamite G0Dve

cover 225 | e t he_.back ., syrfac 16_of oel ectr.oni c
conponent ﬁécrp Saq%tbf(a%’ﬁl e@g'érepgl' yferi %’@thﬁ‘ﬂgac& %Fﬁeg% (i{l% FeMdg an
adhesi ve onntgeeckagenit @otnbenémdﬂ O&ﬂé}f B@%ttédﬂ?‘ed folthé @ubdr ReirfacesUi 48 ofctgPoNent
m cr oel ectr& I C conponent_ assenb such as that shown in Fi ure 7, the

back surf acle288d28PYiadbesive @Pﬁf"b% @?@e lfexdielegirie vitnprameRulanti®y Znig
attached t OeltnP%y@Ht s didldccewird %ﬁcér?sugdg\g 37h ‘?ﬁ%{s%é %@g@é’ ite@Ch gﬁé Yﬁ'ln'{swb

320. If a dielectric wre encapsul a
di el ect.ri c 9ap d3@nkefprauthense®ng mmyOMtMmsomMQm 31Iﬁ)e|st attachadlto thap 132

before the nt 3 tachdtothe | eads
250. tnce: 1 BEESAE0T ORI E AN iR BIRBATR kompOadd D' fSHed & hAFbg e e
el ectri cal | ¢lectoiapllyecouptedtreons omaroee of tHehieatiedde by]?xﬂwé)ard mbge bdindrwge% bond
wires 330. e dielectric 370 may t e fornmed about an et ween
the Tiret 3 266 SHrcic malive B0 ginvnes hedREned abed aibdyaen tF bive
enbodi ment , aridé&cohd 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 thish
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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acconpl i shed by placing the mcroel ectronic conponents 110 and 310 and the

| eads 330 in a nold cavity of a transfer nold and delivering a nolten nold

conpound to the cavity. This nold conpound desirably substantially fills

the interconponent gap 325 between the mcroel ectronic conponents 110 and

310. Providing a dielectric wire encapsul ant 372 may be particularly

useful in this enbodinent as the pressures necessary to ensure that the

i nterconponent gap 325 is adequately filled with the nold conpound 374 may

ot herw se praadibecusaado produce thaesiproeMetbnit RempanenttaRebmbiee4005 @02, tahdpr oduce

the m croel %@P ?@I c .component assenbl é 300 can be used to produce t he

mi croel ect r WPSTOWRIB hesddniaspectysly. of Figure 8. The third

m croel ectronic t c . 116 of
EAERSNRB tcoRtkt 'H%\érl? ere%?%y&'@%gﬁlg% htggqu\ggaﬁtkthﬁ%gs@g@te%an d

the first mcroelectronic conponen nenber
coupl ed to tand tI‘QadLalrﬂQOtmywbtm; bmmbrisier eéco&(iﬁlsb@f"oaad tthe likdi ateetd tbieC

matrix 370 i s ) 61ld I g? kew se, e technl ues outlined above -32
can be used CPBSBFG 00 'f'ﬁ St (,SFBE\‘? @ﬁtOPB?ﬁ ea%rs‘@WBP?té@ S8pee: 402,
and 500 shewd isoRgui®s Sedss of esﬁaaa.hgvewnopmhﬁé@ té hew&a& &%ingCihgar |y
requires otherw se, hrou hout the description and the clalns, the wor ds

"conpri se, " S'”@éjlﬂﬁlof @Mﬁ@‘ "Unéi?ﬁ! alseeinciuke the plural obsingutan sumbed respestivalne| usi ve
Sense as op hte%lélﬂis%gltﬁ'é ok Yy %?Jé?e'}lérl\i;% ssﬁgs?%ﬁaﬂq hnhr%orée 5 qu’ in a

sense of "includi but not I'rm ted
pl ural nunbworcatmrs alt biithe fbllttm/lpd; interpretatichisig theword r’@ﬂfl’of tlﬁ@&@ﬁﬁn M§| y.
When t he cI gfstssthe WO i list of two or nore

"or" reference to a
itens, that StV\B'rl Weps '%I”?e'b?(‘% Wﬁeaf?yoqq"gwmnﬂ%% ieas Bthedigt of t he word:
any of t he it ensTHe abb\R-détaBidéd dé&énp%né BE einbBAFndns bhfhé inSEnticAngteaidY
conbination of the itens in the list. The above-detail ed descriptions of

enbodi nent singAndeddojhg, exauskive pe to Bimit the invieptien te thsepregisaiform wisclpsedo | i mi t
the inventi gihed Wﬁlé)rsﬁpﬁugg effnﬁd& %egld?s%ﬂd aY fes Yé(k]"é the SRRPYbH Gre

enbodi nents of, and exa i nventi on scri bed aboveé for
i |1 ustrat i vdessribedabove far iltustrative puzgoees, vamd:ufslemmvalmﬁ raodificgtions idpé e

m: f lhi n the 6&%%% %thﬁ'ﬂﬂeis%sgto% s m\?gntxioﬂogg thsolgelslk?l%dllﬂ thep (raele\?aln %r\]/\tnll art
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 embodiménts.

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 {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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recogni ze. For exanple, whereas steps are presented in a given order,
alternative enbodi nents may performsteps ina different order. The various
enbodi ments descri bed herein can be conbined to provide further

enbodi nents. In general, the terns used in the follow ng clains should not
be construed to limt the invention to the specific enbodi ments discl osed
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 contenplate the various
aspects of the invention in any nunber of claimfornms. 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 CLAIM5 1. A microel ectronic conponent assembly conprising:
a mcroel ectroni c conponent having a?lﬂﬁﬁ dve surface and an array of
termnals carried on the active surface;, first and second | eads attached
to the active surface of the nicroelectronic conponent, each of the |eads

havi ng an el onggte Qp,qbém%g,,@mé%gmag;gmnm@er l ength that is
di sposed adj acent the termnals the mcroel ectronic conponent, the body

having a first 2dp E"Rﬁ@‘é@"&r?&"‘&ﬁ“%ﬂ’é‘f‘"g Y petine auriace gnd ap granel t@'ﬁ'?’"aéﬁjt war dl y
fromthe active surfcagied oh tHehmtiveduefaegl ect roni ¢ conponent, and the I nner

ength Naving anSPaRldecdll'iBRCST ALY 8 hORth,S UTRGC PlncimBRGRAAET ON

outwardly from the actrve m croel ectronic conponent,
first thickness bei sgmpereat ¢ach phie ledds hawippad aldngalerkody an@r@dedlh?édfl r st

hei ght bei ng greatelémékhé& inher reagﬁomek k&eusg.msed fddfaséntomd t§ﬁﬁr@£§j opeed wires,
each bond wire electri cal cou s of the :

one
mi croel ect roni ¢ conPHRERETPRC £ pwﬁ&“ﬁWéB%V"&ﬁa@fﬁ%th\‘"%ts BRI PROUE and each
bond wire having a swmfacauah befighthelght watwakdly ffroemthe Retiec suvasesoff trece of t he

m croel ectronic CO”RQ%%&EK@ cdn?polﬂgntg ‘ﬁé‘t fe &wh@#‘ 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; _

first and second bond wires, each bond wire etectncal!y couphng 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 gréater than
* the first height; and .

a dielectric wire encapsulant that at least pattially covers each of the bond wires
and an outer mold compound that covers the wire encapsulant and a
portion of each of the leads, wherein the dielectric wire encapsulant has a
different composition than the mold compound;

wherein the each of the leads includes an intermediate length disposed between
the body and the inner length, the intermediate length having a third
thickness and an intermediate surface at a third height outwardly from the
active surface of the microelectronic component, the third thickness being
less than the first thickness and greater than the second thickness.



the first height; and a dielectric wre encapsulant that at |east partially
covers each of the bond wires and an outer nold conpound that covers the
wire encapsul ant and a portion of each of the |eads, wherein the
dielectric wire encapsul ant has a different conposition than the nold
conmpound; wherein the each of the |eads includes an internediate |ength
di sposed between the body and the Inner length, the internmediate |ength
having a third thickness and an internediate surface at a third hei ght
outwardly fromthe active surface of the mcroel ectronic conponent, the
third thickness being less than the first thickness and greater than the
second thickness. -34- 0 2. The m croel ectroni ¢c conponent assenbly of claim
1 wherein the body of each of the | eads has a confronting surface oriented
toward the active surface and the Inner |ength of each of the | eads has a
confronting surface oriented toward the acti tfac h nting
face of each boay bﬁﬁé‘"‘é’&ﬂ%‘fﬁé’ﬁpl QMPoneRh AT, é& %lctéﬁ"? glbrei ﬁ? &gé}{ |5fﬁg _
surface of &deh of meeéadsezag'afcooﬁorﬁih@sm oligdall to@ardTthe active sgédce@nd thei ¢
conponent i.n a wre
SRR TBloth & ecbh Bt HeltoMH:E ' LcRAGHING Sultdl orlBABH tollafPho e

di aneter a ference bétwe second heights, is at
| east as gr%&faceisfh@ reenfigntiag éﬁ%ﬁr@f @F’Ch bodyreing supsfantiaiy PBH?’@'C‘@WpS’ﬁe nt

assenbl y Ofcoﬁ]’réHﬂ{;%u%@ﬁ%@rn%@ﬂ@n@ﬁoﬁtﬁ@sarﬁ&@ﬁhWl res has a wire dianeter and
the difference beftween the first and second heights is at |east tw ce the

wire dianmeter. 5. The mcroel ectronic conponent assenbly of claiml| wherein
the first height iShé@iidressitrodic kbinporgnieadsembly lofolainhé whewneichef et . 6. The

,[n hgr ]9 Ielr :‘f t ;@ﬁac & Oainv%irr]et ARG R Ying b gﬂ%ergeltw %é‘hc@ﬁ énh%eéd?ﬂ%lghisengt hs of

S are separat ermnal gap of no greater
than 35 m|$gt,leqstasyagttas(ﬂwemcﬁdlametet er mi naI s being exposed I'n the terninal
gap. 7. The m croel ectronic conponent  assenbly of claim6-wherein the

cast & port i orfof GHLREERTC APaegl chotoy - pLquniah SR oFRECT S o

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 inner .
lengths of the first and second leads are 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 wherein the dielectric
wire encapsulant extends into the terminal gap and covers at least a portion of each of

. the first and second leads.

8. The microelectronic component assembly of claim 6 wherein the dielectric A
wire encapsulant extends into the terminal gap and covers at least a portion of each of
the first and second leads, the dielectric wire encapsulant having a maximum height
outwardly from the active surface of the microelectronic component that is no greater
than the first height. '
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8. The microel ectronic conponent assenbly of claim6 wherein the dielectric
Wi re encapsul ant extends into the termnal gap and covers at |east a
portion of each of the first and second |eads, the dielectric wire
encapsul ant having a maxi num hei ght outwardly fromthe active surface of
the mcroel ectronic conponent that is no greater than the first height.
-35- 0 9. The mcroel ectroni c conponent assenbly of claim| wherein the
dielectric wre encapsul ant covers at |east a portion of each of the |eads
and a portion of the active surface of the mcroel ectronic conponent. 10.
The m croel ectroni c conponent assenbly of claim 1l wherein the dielectric

W re encapsul ant covers at |east a portion of each of the |leads and a
portion of the active surface of the m croel ectronic conponent, and
wherein the nold conmpound does not cover a back surface of the

m croel ectroni c o nent. 11 Th 1 i ly of
claiml wherein gt hg}l@]?t%?meﬂ%?’%“cc%ﬁ@(gﬁ%nggLas?ﬁ\tb[gggf @%\?ﬂ?ﬂﬂ g%ﬁgh%gggﬁgpegch of
t he bond wi mige endapsulThteconirs raidéast arnorion of sagoefcthe leasis At a/pastoncef dhan |

wher ei n t he odi8L&#lch bfthe WidiSel8ioRREAHenA | €ast partially covers each of
the bond wires and has a maxi num height outwardly fromthe active surface

of the mcroelectronic conponent that is no greater than the first height.
13. The ni croel qot r OMNeGnicroBBErRR corpBminb hssemblydf alaim 1 whbreinghenditlbaric

dielectric wre encapsul ant .covers t 1L na e bond
wres, at | gg%ten%agﬁéa@fcov?rﬁgt Eetﬁﬁga\ﬂoﬁgg%hg%/&n%f té%rp%égc?g&e e‘f"g‘%{:}?ﬁ ﬂHla.t IS
not cover edadiiye stréceiof be eneagiecionistcompaneniiandwherdingite Mald epapuid dAgs a

m croel ect r ghictydr AR EMacS SRR YoclockHIPEdnioRéht, | 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 thickness and

an inner | engthihavitRg mickereerdhid Binjonastsaskéaibly iof clats 9 whdnein tdheutd r st
t hi ckness, t first a ecand | S _hayi i nner.ends opposed to one

anot her acr'B@gc?;\m %’Pﬂiaggﬁsstﬁgg'?myaﬂ%%gﬁlaér!'gOft eoppgé%s'and second | eads to the
active surface of the mcroelectronic :

12.  The microelectronic component assembly of claim 1 wherein the dielectric
wire encapsulant at least partially covers each of the bond wires and has 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 wherein the dielectric
wire encapsulant covers a terminal length 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. 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 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 Iongitudinélly through the terminal gap and with the body of

-36- ©°



conponent with an array of termnals carried by the active surface
extending longitudinally through the termnal gap and with the body of

-36- O each of the first and second | eads having an outer surface adjacent
the inner length that is spaced a body height outwardly fromthe active
surface of the mcroel ectronic conponent attaching a first bond wire to a
first termnal of the array and to the inner length of the first |ead, the
first bond wire having a maxi mum hei ght outwardly from the active surface
that is | ess than the body height and attaching a second bond wire to a
second termnal of the array and to the inner |length of the second | ead,

t he second bond wire having a maxi mum hei ght outwardly fromthe active
surface that is | ess than the body height. 15. The method of claim 14
further conprising covering at |east a portion of .each of the first and

second bond wres wt I m 14
further conprising %aSGé)?ﬁ}?gﬁergﬁe e?fg?'p@te ﬁ'lﬁvg'ﬁ agfou‘%eachgtg% cﬁ%}‘:g&tf I J'f st and
second bond wi res vianen lemgth thatds spaced ﬂaowmlwmé@f@m&hwm ght

outwardly fromthe @ﬁie'r%ro%ié&frﬂﬁ@cdﬂf o];,é}g m croel ectronic conponent that is
no greater than the bod thod of claim14 furtE

he
conpri sing cov é#?q'i'@%ﬁ'ﬂ@a@? wge for f‘isbtﬁmﬂi\“a' 0%‘5% ATRf andig the ipner lengly ok o c ond
bond wires with a dhefiretibad, thafasr bdhdt\nhathahﬁ@a amaximiineheight olimaely from

approximately ali g h t dy of each, of the
first and second a%c\sgl\'é "Q‘F c%(\halflrrz?ﬁ? d%n#?ﬁﬁﬂ?er ein attachl ng the
first bond wi rettaobmg taesemmctbondt\m”riomwcemrmll%@@f tet reaiangd tathe dngt nal
portion of the firgdnglsttheddotind Rad, h&ééoaﬂbohemnahng aaﬁx.aﬁxmm\ g the

second bond wire to the second termi nal ris tach term nal
portion of the secOHWapbhPTitheAdtive ?Wé%ﬁ%éﬂ%ﬁsﬁéﬁ'ﬁﬁﬁa‘ﬁﬁybﬂ& Yvet hod furt her
conprising covering the termnal portion of each of the first and second

bond v res it o a1l R UG GARPRAHbAN e B Aeddt BYbHLRE Of each

of the first and secon W res expose
.each of the first and second bond wires with a dielectric matrix.

16. The method of claim 14 further comprising ¢overing 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. ’

17. The method of claim 14 further c_omprislng 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.

18. - The method of claim 14 wherein attaching the first bond wire to the first
terminal comprises attaching a terminal portion of the first bond wire to the first te_rminal
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 second bond wires with
a dielectric wiré encapsulant, leaving a portion of each of the first and second bond

wires exposed.
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19. The nmethod of claim 14 further conprising substantially filling the
termnal gap with a dielectric matrix that has a maxi mum hei ght outwardly
fromthe active surface of the mcroel ectronic.conponent that is no
greater than the body height. 20. The nethod of claim 14 further conprising
depositing a conductive structure on the outer surface of the body of the
first lead. 21. The nethod of claim 14 wherein the mcroelectronic
conponent is a first mcroelectronic conponent, the nethod further
~conprising: juxtaposing a back surface of a second m croel ectronic
component with the active surface of the first m croel ectronic conponent,
the second mcroel ectronic conponent having a term nal -bearing active
‘surface oriented away fromthe first mcroel ectronic conmponent; and
attaching the second m croel ectronic conponent to the body of each of the

first d | eads, 2 f ,
aftor attach ng Pne TELIIAN of ki df SRPr forrhefh Sicclnbly il uAdRiaF . 18
second | eadgap sitect dicleetric ynattm Hat hgs anmeximem height rutyrdly rf"of'hg‘ea‘@,qﬁi"%/e

surface of E%c@@ﬂﬁé‘ﬂuc%e@écﬁ@r‘ﬂ@@érﬁ%bﬁtM@W@éteﬁtﬁhrﬁmé Bbdychelgged of the
| ead frame via a third bond wire. 23. A mcroel ectroni c conponent assenbly

conprising: a first mcroel ectroni c conponent having an active surface that
carries a first 20tenmbnmbtham%faclaecwdummrﬁon@hsmga depositingl 2 amnduntives second

| ead, each e f attached to the active
surface of %H‘ "stbeﬁwgg%'gfﬁg oﬁ%gﬁr?ﬁg‘ﬁsg%d each of the first and

second | eads haV|ng an eIongate body and a reduced-thickness inner length

that is di sposeds adirageiindufi dah i ilefeir he'rRErBLAIAR RRpbAM & a fBIDONEN

t he body having an outer surface at a first ht outwardly fromthe
active surf@@@equwompf’g‘f"t@%F@@P@E{“P%‘F’E‘PES onent and the inner length
havi ng a bond s;ukf‘amgaé back e0favd bich gbtonduinisedeticlyorfic compdnent wBB 4@ acti ve

surface of the firs C%n?r?alcﬁfu QU GO FREOE  ronik h@orﬁdo'béﬁt hed dliboiel N9

greater than the se ona
mlcroelectronic 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.

22.  The method of claim 21 further comprising, after attaching the second
microelectronic component to the first and second leads, electrically coupling an outer
terminal on the active sutface of the second microelectronic component fo a third lead
of the lead frame via a third bond wire. _

23. 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
fo 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 that 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
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a first bond wre electrically coupling the first termnal to the bond
surface of the first |ead and a second bond wire electrically coupling the
second termnal to the bond surface of the second | ead, each of the first
and second bond wres having a maxi nrum hei ght outmardly fromthe active
surface of the first mcroelectronic conponent that Is no greater than the
first height a second m croel ectronic conponent having a back surface
oriented toward the active surface of the first 'mcroelectronic conponent
and an active surface oriented away fromthe first mcroel ectronic
conponent, the second mcroelectronic conponent being attached to the
outer surface of the body of each of the first and second | eads; a third
bond wire electrically coupling a third termnal carried on the active
surface of the second mcroel ectronic conponent to a third | ead; and a

dielectric mtrix eas&&%u}ef;éegi%etd?& rlibrbSbctnf camgaxmt ﬁﬂegfgréi%aﬁw

conponents. 24. The mcCro I C conponent assenbly claim?2 V\/nerel n
the dielectric nat otertesthppitre Qeﬁ@aniqui‘t and second m croel ectronic

CgﬁPﬁnePtS tthe%ﬂsf %mdmlﬁeeéleaﬁbau)a&m‘?my thdﬁi%@fyﬁnwtalrteme sond sarfave\oe thed Iﬁg?th
o) e first and second | e m Gr ctro sse

of claim23 wherein ‘ish' ad ﬁ'i“g?é‘c’ﬁq‘ij 8°'?f§‘f"ﬁ ?9«3 g E'éqcmggrqggg?eﬁ%lg%cond bgnd
wires. 26. The m crmhepbmmsurfac@oﬂtpeamhdmdMy:fﬂrEf(ﬁ&hdﬁ@@"d/\k@ﬂel n the
dielectric matrix C&fg%’é am @ngkﬁluﬁpﬁé@ftﬁ ol ﬂ{fﬂ&ﬁ@%‘é&% s@ffde 3f dl kK nol d

conpound, the diele re encapsul ant substanti al | f||1|ng a portion
of the |nterconponeﬁfﬁffglﬁis’el?ﬁﬁﬂon'%wp%”ﬁ‘ﬁislr@z%‘iat‘%iﬂk%‘r'ﬂ%/%ﬁ hsigeach of the

first ang 5.eC?Wﬁ&@llfidjwwréé?&trohtb%orhld&dénﬁﬁéwhg £ bagRaurstesareated tdward thg filling
a remai nder of the c r
conponent assenbl y- ?ﬁ?w "Hf)a% fgt?'f*ﬁfﬁ? ngoeiegﬂf)?'f g?'PP‘)mgmr%nﬁaRg&&g%g%ékect ronic

conponent havi ng a dkoledsawfyndomatite rst zmt:noelectmmcf geraponehfe tarReoNdur f ace of
the third m cr o8l eChiidnGREBARRR RN ArAleR IR olilr dudads s Rassdagce of I he

first mcroel ectronic conponent
of claim27 furt herof@3ppeiitas firgt apd second leads;
a third bond wire electrically coupling a third terminal carried on the active

surface of the second microelectronic component to a third lead; and
a dielectric matrix encapsulating the first and second microelectronic

components.

24. The microelectronic component assembly of claim 23 wherein the
dielectric matrix covers the first and second microelectronic components; the first,
second, and third bond wires; and a covered length of the first and second leads.

25. The microelectronic componeht assembly of claim 23 wherein the
dielectric matrix covers the first and second bond wires.

26. The microelectronic component assembly of claim 25 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.
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fourth bond wire electrically coupling a fourth termnal carried on the
active surface of the third mcroelectronic conponent to a fourth | ead of
the lead frame. 29. A microel ectronic conponent assenbly conprising: a

m croel ectroni c conponent having an active surface that has first and
second edges and carries an array of terminals; a set of first |eads
attached to the active surface, each first | ead having an inner |ength
adj acent the array of terminals and an el ongate body extending laterally
outward in a first direction fromthe inner-length to an outer end
proximate the first edge of the active surface; a set of second | eads
attached to the active surface, each second | ead having an inner length
adj acent the array of terminals and an el ongate body extending laterally
outward in a second direction fromthe inner length to an outer end

proximate the secondngfiioddorbheodfidns SHEHAES: odifosTaARmslihgel on

being different fro I rst direction; %'? each of the first and
second | ead8IrdyAIFIORIgCIEONG FasmPonRRt eMEg & basitsusiace ad & acdiyp putase.die BacK; r st

hei ght out V@ﬁéﬁeyofftﬂamrd hfcrédlédtroRic Stihpaent Bfing dteached oraoidck stifaesiof theormponent
t he i nner ch of the first and second | eads having a second )

t
t hi ckness ‘ﬁs&%gr%eg ﬁ‘l"?'g%%’eg a second height outwardly fromthe active
surface of the m croel ectroni c conmponent, the first thickness being

greater than t 1, SefRllcldlobhRS SamAtht dferlf ol O7altinobBiniiig gat or { han

t he second hei a first W re and a second bond wre he first bond
wire el ect rffl"-tf‘a%%d wise glachigallyzcouplingta @éﬁhﬁ%’l"a'oqa”feﬁ'eo“aﬁhﬁé’ﬁt“’ﬁfsuff%qerﬁfnal s to
the bond sudtaiEmidfoeRBford cdnfifonentits 8 foult &E8 of thBeaddamed bond wire
electrically coupling a second terminal of -40 o the array of terminals to

the bond surface of one of the second | eads, and each of the first and
second bond w 128s mmmle]:tmamcommrheﬁa;hemblmmmmswgy fromthe active

sur hoe of t he JThElaRERSHid AMSonEATRORE Bh sbRRisuliice Mat RHsTRI@Nd sb®Rdt he first
e edges and carries an array of terminals;

a set of first leads attached to the active surface, each first lead having an inner
length adjacent the array of terminals and an elongate body extending
laterafly outward in a first direction from the inner.length to an outer end
proximate the first edge of the active surface; _

a set of second leads attached to the active surface, each second lead having an
inner length adjacent the array of terminals and an elongate body
extending laterally outward in a second direction from the inner length to
an outer end proximate the second edge of the active surface, 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
micioelectronic component, the inner length of each of the first and
second leads having a second thickness and a bond surface at a second
helght 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 elecfrically coupling A
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
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a dielectric matrix covering the first and second bond wires and at |east a
portion of the inner length of each of the first and second | eads, the
dielectric matrix having a maxi num hei ght outwardly fromthe active
surface of the microelectronic conponent that is no greater than the first
hei ght; and an array of conductive structures, each of the conductive
structures being carried on and in electrical contact wwth the outer
surface of the body.of one of the first |eads or one of the second |eads.
30. The m croel ectroni c conponent assenbly of claim 29 wherein each of the
conductive structures conprises a solder. 31. The m croel ectroni c conponent
assenbly of claim29 wherein the body of each of the first and second
| eads has a confronting surface oriented toward the active surface and the
inner length of each of the first and second | eads has a confronting
surface oriented toypard the actiyv rf ToXgu oy oty f each
body being substantteATaY ° ES’-BT“!.?H'&?° &ngtbﬁﬁfﬁjgaé%ﬁﬁér}%%iq ng surflg%g,??)r@ t he
i nner | ength of theesahref kreafitst 32d Seeendrbencdo@ires hRWAY A MFFIBRL AP ssenbl y
of claim 29 wherein @ﬁﬁWoﬁﬁﬁacﬁ@J%a@é"&tﬁ&ﬁMlebﬁm vompmaeritaists Wire
dianeter and the ditfe ce between the first and second heights is at
| east as great as tRegigRleathanMpirEeigh®  The nicroel ectronic conponent
assenbly of cl aj geR8rivhRiRicBvamghhofirstdned seddnr Sondiwilesasion deagioheP™dr es has a
wire diameter and the,di.fferenge j efabidtaicght s i s '
at least twce the %e fhe 'meérlr%r{gerf)#)%f\.ﬂeﬁﬁ%é ?ﬁggé}é%?ée%%nragﬂaldg’ conpopent
assenbly of clai m 2@atirdweng atrneximym deightrustwardly fremhe F@‘S’?tsugar%q ghegr eat er
than the second hei ghdoeiecttdnid BompdhRntthatiH®) g6steranarcthe tirpheighttandssenbl y of
claim29 wherein inner ends, of the fi rstf }ﬁeadg &rvg @Léh%?ge'ﬁg} a first
side of the ar raljarey of exreiyeStrusiires aeh O RGLGHVE REISEEONd 1 eads ar e
al i gned al ong an opgpsid i eketiealcostactavitbithe dudersurfage aifthe Radyioheneof theqef i ni ng
a termnal gap bet rgﬂeécﬂ%rﬁﬁét?ftﬁé s&gg@ﬂgﬁwat spans the array of terminals.
¢ conp

36. The m croel ectroni onent assenbly of claim29 wherein inner ends
of the first leads are aligned-along a first side of the array of term nals

and inner ends gf RREMREoNIE BsiRpdReRt A3bérgieol adinray eherappadiaf $iesecond

side of the array of termnals,
conductive structures comprises a solder.

31. The microelectronic componeht assembly of claim 29 wherein the body of
each of the first and second leads has a confronting surface oriented toward the active
surface and the inner lengfh of each of the first and second leads has a confronting

" surface oriented toward the acfive surface, the confronting face of each body being
substantially coplanar with the con%ronting surface of the inner length of the same lead.

32. The microelectronic component assémbly of claim 29 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.

33. The microelectronic component assembly of claim 29 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.

34. The microelectronic component assembly of claim 29 wherein the first

_height is at least 2 mils greater than the second height.
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defining a term nal gap between the sets of leads that has a lateral wdth
of no greater than 35 mls. 37. The m croel ectroni c conponent assenbly of
claim 29 wherein a back surface of the mcroelectronic conponent is
exposed. 38. The m croel ectroni c conponent assenbly of claim 29 wherein the
first bond wire has an exposed length that Is not covered by the
dielectric matrix. 39. The m croel ectronic conponent assenbly of claim 29
wherein the dielectric matrix conprises a dielectric wire encapsul ant and
an outer nold conpound, the dielectric wire encapsul ant covering at | east
a portion of each of the bond wires and the outer nold conmpound covering
the wire encapsul ant and a portion of each of the |eads. 40. A

m croel ectroni c conponent assenbly conprising: a mcroel ectroni c conponent
havi ng an active surface and an array of termnals carried on the active

surface; first ggnd %ﬁgﬁgﬁ?&g&%ﬁ,ﬁ%ﬁﬁ&%ﬁﬂ?&&gw% BGinl YPwhateihdmfer 8iast he

m croel ectronic havi ng an el ongate body, a

reduced- t h@féikﬁn%'sts!eqdﬁ ater aligaertyalpna o st side ¢ithersey gf t&ap*a@% ARd PRer ends 9 nal s of
the nicroeheehédnBiidads araoa@s&i a:oa@dn 3pPndsikd Sdcardlsiaé ef thermh ofliepinsigd bet ween

2. 70" but et o kEEnak oo Bebrsen Yool e et hege by SEMERERGS ST 20

of, the mcroelectronic conponent, the internediate | ength having a second

thi ckness and ag | mT?é ﬁc%e%cﬂoﬁyrcgﬁ Shefil asBerifd nggﬂgalnﬁéég\mer@fmdi‘@ gidg from

the active surface o elec roni ¢ conponent he inner | ength

havi ng a t Hfithe frstilears arsslianag alongerfirstsirierol the agey af terminals ad igpar eBdi Yar di y
fromthe aghd ¥ecohdlichads BreQli ﬁétﬁal&g?é@@;hﬁﬁw S3bSd SI6ETPOME Rikray vhiemehals,t he

second thickpess is |e reater t he
third thi c‘éﬁ'é‘g%a temga 'fs%pt'?‘?g’y ?\R,Hg? §?tﬁ°{ 'ﬁ%‘ps tﬁ%tglﬁ H%erah?'dlﬁ‘s&l% Q’&Ean t he
first hei dghdn 3mlisgr eat er than the third -height; and first and second bond
wires, each bond wire electrically coupling one of the

37. The microelectronic component assembly of claim 29 wherein a back_
surface of the microelectronic component is exposed.

38. The microelectronic component assembly of claim 29 wherein the first
bond wire has an exposed length that is not covered by the dielectric matrix.

39. The microelectronic component assembly of claim 29 wherein the
dielectric matrix compnses a dielectric wire encapsulant and an outer mold compound,
the dielectric wire encapsulant 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.

40. A microelectronic component assembly comprising: ‘
a microelectronic component having an active surface and an array of terminals
carried on the active surface;
first and second leads attached to the active surface of the microelectronic
- 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 inrieri length, the body having a first thickness and an
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termnals of the m croel ectronic conponent to the bond surface of one of
the | eads and each bond wi re having a nmaxi mum hei ght outwardly from the
active surface of the mcroelectronic conponent that is no greater than

t he second height. 41. The m croel ectronic conponent assenbly of claim40
wherein the mcroelectronic conponent is a first mcroelectronic
conponent, further conprising a second m croelectronic conponent that

i ncludes a back surface and an active surface, the back surface of the
second m croel ectroni c conponent being juxtaposed with the active surface
of the first mcroel ectronic conponent at a height outwardly fromthe
active surface of the first mcroelectronic conponent that is internediate
the first and third heights. 42. The mcroel ectroni c conponent assenbly of
claim 40 wherein the mcroelectronic conponent is a first mcroelectronic

conponent and the ar ét%yg'%’ca aqran}'.rggbe I{t%uﬁ@\rcﬁs‘ Fax Ré afcwesgm-fgggm fal s,

further conprising: roni ¢ conponent that |ncluges a back
surface, an active miuedlentionic agpinpanety ﬂ‘&y'nﬁmg@ﬁfﬁﬂﬁnqﬂér%"'ﬂ%l%sﬁ‘é’f‘ i ed on

the active surface, miéchéss%akanﬁ%&@&ﬁté)éurfab@ ab£ 66ofld Rbightadvendly forh c

conponent bei ng Juxta Qs e ac surfa f

ni croel ectroni c conB§ %H"fvgﬁe ﬂ%\i‘ﬁﬁ’t'cr%%‘? 'P&P&’/"?‘i%%‘“o emgcridle{:/%h%urface of
the first mcroel echavny e thiiothjekmeaa tand laakiont suifagecatraetird theightheutwardlgt  and
third heights; a thipg tl‘lg %gtlveaglﬂfa?e G| He mi%%%c%m@ c&rh@éneﬁtl %br’élnCﬁH y

coupl es one of t he secon

he out er sur eto ‘F E‘fahlrd
| ead. 43. The ni crogtcend Mﬂ@%@hﬁ%ﬁ@ﬁfﬁe{gﬁmﬁsﬁn dugregton e e,
conprising an adhegidkfestahd @urihel @hefeii 0k Gesondf imaight ¢ lesadianothe tfiet | eads.

44. The m croel ectroni c opept as rgqi ,f | ai m 40 wherein the
mi croel ectroni ¢ conf® n% E? P’ﬁapgle%ﬁ{ %qgf roni ¢ conponent, further
conprising a Sfestoard sacomd)ebrsbwm|aaci¢(bn'pﬂ)mﬂtelqcﬁ'&9“)’ spuplingeaneadfitie k surf ace
and an act Lve sur fag maé,E BFthQ%Kroé!Hét?oﬁEz%gﬁxboﬁéﬁ@toStﬁs@Bﬁh ?ﬂrﬁé@ﬁﬂ mtdfﬁnllc .
nen n r r
component being at tt%g leads and each bond v?nrerrﬁavlmagtae msaglmum ﬁelgﬂﬁ ogﬁf%rdlyptfrontu € 1 eads.
the active surface of the microelectronic component that is no greater than

the second height.

41. The microelectronic cofnponent assembly of claim .40 wherein the
microelectronic component is a first microelectronic component, further comprising a
second microelectronic component that includes a back surface and an active sutface,
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.

42. The microelectronic component assembly of claim 40 wherein the
microelectronic component is a first microelectronic component and the armay of
terminals is an array of first terminals, 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

-43-



45. The m croel ectronic conponent assenbly of claim44 wherein the back
surface of the second mcroel ectronic conponent is attached to the
internediate surface of each of the |eads by an adhesive. 46. The

m croel ectroni c conponent assenbly of claim44 wherein the back surface of
t he second m croel ectronic conponent is disposed at a height outwardly from
the active surface of the first mcroel ectronic conponent that is
internediate the first and second heights and the active surface of the
second microel ectronic conponent is disposed at a height outwardly from
the active surface of the first. mcroelectronic conponent that is greater
than the first height. 47. The m croel ectroni c conponent assenbly of claim .
40 wherein the microelectronic conponent is a first microel ectronic
conponent and the array of termnals is an array of first term nals,

further comprising: a, %?gﬂﬁ&%@fﬂ?dn?%r&m&s&fée@%ﬂﬁiétﬁr&hﬁbroela&&omdes a back

surface, an active sur an array of second termnals carried on
the active surface, companenidhativinternediate e st aed thirh B8 ond mi cr oel ect roni ¢
conponent - . bei ngyyrwskiagRsed with the active surface of the first

m croel ectronic co onent . an ched to t i e of each
of the |eads atag‘"ﬂ prghyire 'Ba&%gq%ma@vwaﬁ?% or}?h %&QMS’%&% g%%o?#m e first

m cr oel ectroni ¢ conpafaeadf the kratd leasl. | nt er nedi ate the first and second

hei ghts; a third | ead; and a second bond wire that electrically couples one
of the second termnals to the outer surface of the bt}}#d | ead.. 48. A

ni cr oel ect r oni c4% oniblem Bifroslesienis Icpmeeiept ASSPRBY °<§°F‘f"?§ her SAPRENE oni ¢

conponent NaiRgkivabndkd ntePmadiatb GaceldPéachaf themda first termnal and a
second termnal: a first |ead and a second | ead, each of the first and

second | eads be| ng attached to the active surface of the first
m croel ect r oni c44c onpren enitrpeleetedmico fcompanent iassambdin f seldin 40| whefeinh#®i ng: an

el ongate body DAV AY RMmeBHE s §UirdtafitroBbetfnic dotlpoR&itOfiktherdonmrishy/ af r om
- second microelectronic component that includes a back surface and an active surfécé, ,
the back surface of the second microelectronic component being “attached to the
intermediate surface of each of the leads.

45. The microelectronic component assembly of claim 44 wherein the back
surface of the second microelectronic component is attached to the intermediate
surface of each of the leads by an adhesive.

46. The microelectronic component assembly of claim 44 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.

47. The microelectronic component assembly of claim 40 wherein the
microelectronic component -is a first microelectronic component and the array of

terminais is an array of first terminals, further comprising:
a second microelectronic component that includes a back surface, an active
surface, and an arréy of second terminals carried on the active surface,
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the active surface of the first mcroel ectronic conponent a

reduced-thi ckness inner length that is disposed adjacent the termnals of
the m croel ectronic conponent, the inner |ength having a bond surface at a
second hei ght outwardly fromthe active surface of the first _

m croel ectronic conponent, the first height being greater than the second
hei ght; and an internedi ate | ength di sposed between the body and the inner
|l ength, the internediate | ength having a nounting surface at a third

hei ght outwardly fromthe activée surface of the first mcroelectronic
conponent, the third height being | ess than the first height but greater
than the second height; a first bond wire electrically coupling the first
termnal to the bond surface of the first |ead; a second bond wire

el ectrically coupling the second termnal to the bond surface of the

second | ead; -45- o,a ggﬁﬁnsqmg%:croqe hgcg(%(‘%mj C"’?'Q’gﬁe@?ﬂ% d%ﬁ»\‘)bﬁ&tﬁ)té%

surface oriented towfr ive surface st m croel ect ronic
conponent and an aciuxtapossdriticie agtivecswiaer of\ihg fitst BiRreaiRetrpRi¢ gpmponent

m croel ectroni ¢ ConpaNgfiched ﬁﬁm@%ﬁlém%u%iea&ﬁac&&f 2l oS e aeudis it & heightect r oni ¢
conponent being attached to the nopunti rface o ate

| ength of each of tﬁ'éwﬁfdfys‘?’orﬁﬁ'be 'S‘@Wﬁrf’ﬂ'qgcéa(gg'?e @xgﬁ@l%oeﬁqg?l’a@%&{\%?\g\he

el ectrically coupli tgtiaidtérimediatecthefistdndsaconddeigbts; t he active surface of

t he second mcro Irg%taao {’C conponent to a third | ead. 49. The

mi cr oel ect r oni ¢ orponent assenbly of clai m48 wherein each of tp\g first
and second bonda sfoord bordswise thek eleaticaiiicauriesenevefteg ?@F‘%Fﬁ@ﬂé’sé‘t‘: ve

surface of the fir gitefdufhedracd thidiead.conponent that is no greater than the
third height. 50. The m croelectronic conponent assenbly of claim 48

wherein the back surface of the second m croel ectronic conponent is
j uxt aposed wi t 48 hea atdroslectidicicamponent adshmbl corsprisinger oel ect r oni ¢ conponent

at a hei ght Ou%"’ﬁ(s#”crééle%%ﬁi@%oﬁﬁ%éﬁ? h§WuJ af Scffe surface that caries 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 c_omponent, 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;



the first mcroel ectronic conponent that is internediate 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 mcroel ectronic conponent that is greater than the first height.. 51.
The m croel ectroni c conponent assenbly of claim48 wherein the back
surface of the second mcroel ectronic conponent is attached to the
internediate surface of each of the |eads by an adhesive. 52. The

m croel ectroni c conponent assenbly of claim48 wherein the back surface of
the second m croel ectronic conponent is attached to the internediate
surface of each of the | eads by an adhesive, the adhesive having a

t hi ckness less than a difference in thickness between the first thickness
and the third thickness. -46- 0 53. A microel ectronic conponent assenbly
conprising: figg mﬁ@%ié@&&&@nik%aﬁlﬁone%@ﬁémr@fa bdeR sieasdorianisll ivarde el ongat e
body having an 1 nboard section wth a first thickness gnd atp outer surface
oriented in a first agfive s¢face Rl thefst gicresigelranic camRARAUL0d ARAGIVe SUIAPh havi ng
a second t hi ckness, ofent8alEayTbm e it Gicrogléctiohie domporteht; thid ask suifacect i on but
spaced fromthe outeg surface of the. b l i .direction,
and a back surfaceo‘{)tp? 8%@8@ W'?{g?iﬁ%rog’gc?g&'éoéfﬁtr g%?q)%%?ﬁ%gﬁ?ﬁﬁt&%ggfi rst

thi ckness is gr eat sirfachahtheietesradintaliensth of sechsoftthe fist anksecorq 88d%ei ght as
the difference betygen the first thickness and the second thickness; a

m croel ectroni c conponent. having a back surface, an active surface, an
array of termiid ?%Pr“i‘"?de@ﬁt"gﬂ’% cpuplingea @%f E?Eﬁ'f'ga??g'eg ?%?%ﬁ(ﬁ%é’g bet ween
the back surface asigfatdief tixcsdcond micrdetergonihedmpoperg teathird laadan t he step

hei ght, wherein the nounting surface of each of the leads is attached to
the active surface of the m croel ectronic conponent such that the
conponent  pr oj48ct sThegwigioglectraniceamnonens assamblyot! clajia 48 wheren eag ok e st and

second bongrsphdsecoRPsid WS i & ekt fidighRblitwa@BLidint g 20ie soffadefus

term nal s (t)hfe ﬁtrsth?nicrl%e erc%'grlzire: (c::ct>r¥u())<>nrilegt tggt@r?cp gerggtelt tgarg 91% ml)z%%l(eigﬁyr face of .one of

50. The microelectronic component assembly of claim 48 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 disposéd at a height
outwardly from the active surface of the first microelectronic component that is greater
than the first height. | '

51. The microelectronic component assembly of claim 48 wherein the back
surface of the second microelectronic component is attached to the intermediate

surface of each of the leads by an adhesive.

52. The microelectronic component assembly of claim 48 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.
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t he | eads and each bond wire having a maxi mum hei ght outwardly from the
active surface of the mcroelectronic conponent that is greater than the
first thickness. 54. The m croel ectroni c conponent assenbly of claim53
wherein the nmounting. surface of each of the leads is attached to the
active surface of the mcroelectronic conponent by an adhesive. . 55. The
m cr oel ectroni ¢ conponent assenbly of claim53 wherein the nounting
surface of each of the leads is attached to the active surface of the

m croel ectroni c conponent by an adhesive, the adhesive having a thickness
| ess than the step height. -47- 0 56, The m croel ectroni c- conponent
assenbly of claim53 wherein the outer surfaces of the |eads are
substantially coplanar with one another in a first plane and the back
surfaces of the | eads are substantially coplanar with one another in a

second plane. 34. m??g&%@igﬁ@%ﬁ%ﬁfmﬁéﬁ@eml y of claim53

wherein the outer sur ads are substantially copl anar with
one anot her in #rstandsaeceiderdsapashiohibe lgsde Radifi f aces of the |eads are

substantial 'y copl angreidhghtd Hoa¢ hanky Seinbbdrd 3ectien aiittl a fostatieknesshandamt | ve
surface of the m croel ect roni% con‘g%n(gnt fbgi g}g 'Bﬁ-sé-nhi oned between the
ReeprRmed A et Sirggio:

first and second planes %St he m croel ectronic
conponent bei ng spaaedudetidincinass hnerdength having a sedend thiekeessgpreifingn. 58. A

i croel ectroni ¢ conponent, @ss ey MOFBMrst! dh@ctionf it Shaddadirdre an dutbreads,
each of the | eads having: . an el ongate bod hav%dgp inboal{ﬂd ggqctl on with
c ITP ?

a first thickness and arfurfacs ef the hofiysvan PPRAsIe § ftiog, a ¥ on: and
a reduced-t hi ckness i nnejurth&grehtel avihe Geconsatirection] wWiardin éwedirstahickoesst i ng

surface oriented in the fi rSégﬂ{?h%ﬁat%%é'ﬂé)hlﬁckﬁ%nf}‘?ge’f)"%%[}tég;ﬁ?@gtag'“‘e surface

of the body in an opposi't &8 tq o, rf ace oriented
in the second directi on,diffénencebatwebrethifirst thicknessiand e sepanddhigdegs t han t he

second thicknesg -t 0, 4&doRE Bmpbiit REANY bavk subifce, an active surface, an amay
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 such that the component
projects toward the outer sﬁrface of the leads; and
first and second 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.

54. The microelectronic component assembty of claim 53 wherein the
mounting. surface of each of the leads is attached to the active sutface of the

microelectronic component by an adhesive.

55. The microelectronic component assembly of claim 53 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.
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di fference between the first thickness and the second thickness; a

m cr oel ectroni ¢ conponent having a back surface,.an active surface, an
array of termnals carried on the active surface, and a thickness between
the back surface and the active surface that is greater than the step.

hei ght, wherein the nounting surface of each of the leads is attached to
the back surface of the m croel ectronic conponent and the mcroel ectronic
conponent projects toward the outer surface of the first and second | eads
such that the active surface of the mcroel ectronic conponent is spaced
outwardly in the first direction fromthe outer surface of each of the

| eads; and -48- o first and second bond wires, each bond wre

el ectrically: coupling one of the termnals of the mcroelectronic
.conponent to the outer surface of one of the |eads. 59. The

m croel ectronic_gco nent | ' I8 88 WhEreinnBaIBiteMyg
surface of eachséf n?ﬁ% "ﬁ‘é’gééa'og‘%a F@%ﬂ%&%%@e%@@su f eag of éhhe
ni cr oel ect rsurfacesad thedemsistard substantial sepignar Wiy onerfROtAr #} %Erlsg‘ﬁ?r}eoarqu conponent

assenbl y ofy ol Al A AR Rlals WP sufRHIy MGpehiT tPond arlnd iofa sckend eads 1 s
attached t oA hé back surface of the m croel ectronic conponent by an

adhesi ve, tMeneadhesive having a thickness less than the difference between
the first and second heights. 61. The m croel ectroni c conponent assenbly of

cl ai m 58 wherein the, outer urf aces t e Anfid kb
copl anar with ohe aﬁﬁ? AFrOFIRCIPNIC; PIP °§%n§ﬁg&£{nb§ﬁ?¢1%§& 55 YRELAThd ol

i bong n@ surf%%ﬁs of the
| eads are subiséeant inaliéads aepbubstentially chplenae wiih ephanother 2 UstRane anfee 62,
The m Croe'b%t%%sﬁﬁéc%s SPHRORGHL oS sifERhialg fcotardrwifiBond erather ib leseporider

FLr ot ot anelanedtherasive,BHTFR ! dis Miatasiscipris parnpgptbal, FEfiRRDbetker B @
copl anar withé iRREn@BEENEN plarksaarBeneeck plriace of tire miciestealiaRit SEEPYENt he
ol Cr oLl ect K o psMRARE ndPhiakk RA drbeAftshoRet veen the first and second
58. A microelectronic component assembly comprising:
first and second leads, each of the leads having:
an elongate body having an inboard section with 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 cartied 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 microelectronic
component projects toward the outer surface of the first and second leads
such that the active surface of the microelectronic component is spaced
outwardly in the first direction from the outer surface of each of the leads;

and
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63. The m croel ectroni c conmponent assenbly of claim| further conprising
adhesive carried by the internedi ate surface and configured to support a
second mcroelectronic conponent. 64. The m croel ectronic conponent
assenbly of claim63 wherein the maxinmm height of the first and second
bond wires is no greater than the second height. ¢ -49 . 65. The

m croel ectroni ¢ conponent assenbly of claim 48 wherein the back surface
t he second m croel ectronic conponent is spaced fromthe active surface of
the first mcroel ectronic conponent to define an interconponent gap,
further conprising a dielectric matrix substantially f||||ng t he

I nt erconponent gap. -50- o

first and second bond wires, each bond wire electrically. coupling one of the
- terminals of the microelectronic component fo the outer surface of one of

.the leads.

59. The microelectronic component assembly of claim 58 wherein the
mounting surface of each of the leads is attached to the back surface of the

microelectronic component by an adhesive.

60. The microelectronic component assembly of claim 58 wherein the
mounting surface of each of the leads is aftached 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.

61. The microelectronic component assembly of claim 58 wherein the outer
surfaces of the leads are substantially coplanar with one another in a first plang and the
bonding surfaces of the leads are substantially coplanar with one another in a second

plane.

62. The microelectronic component assembly of claim 58 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 back surface of the microelectronic component being positioned between the

first and second planes.

63. The microelectronic component assembly of claim 1 further comprising an
adhesive caried by the intermediate surface and configured to support a second

microelectronic component.

64. The microelectronic component assembly of claim 63 wherein the
maximum height of the first and second bond wires is no greater than the second

heigﬁt.

49- ©
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.65. The microelectronic component assembly of claim 48 wherein the back
surface of the second microelectronic component is spaced from the active surface of
the first microelectronic component to define an intercomponent gap, further comprising
a dielectric matrix substantially fifling the interqomponent gap.
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