M CRCELECTRONI C COVPONENT ASSEMBLI ES W TH RECESSED W RE BONDS AND METHODS
OF MAKI NG SAME TECHNI CAL FI ELD The present invention relates to

m croel ectroni c conponents. In particular, aspects of the invention relate
to mcroel ectroni c conponent assenblies and nethods of manufacturing

m croel ectroni c conponent assenblies. Certain enbodinents of the invention
provi de packaged m croel ectroni c conponent assenblies. BACKGROUND

Seni conduct or chips or dies typically are manufactured from a sen conduct or

nat eri al such ﬁ' I 'L%%n[, S8l i gﬁ&%ﬁ%@ _ i rated .
e oo R e sl o

surface typically also includes input and output termnals to facilitate
el ectrical connection of the die with another m croel ectronic conmponent.

Si nce sem conductor dies can be degraded by exposure'to noisture and other
cheni cal att JEGHMEAL BIELD are encapsul ated in a package that protects the
dies fromthe surrounding environnent. The packages typically include |eads
or other connect itbf Ppeseit ventian elatesa micregieetpanic eerapbngings. t ko pasticular,

el ectricall oF : egt ' i.n
circui ![ boa?/gsﬂ é&%ﬁoﬁ%gﬁr Bg{éc geagt%d@sﬁgﬁ?&? g?@@?%% nggtggs%eg\&@f I-So%'-(?(ghi p
(BOC) packag&etheds wafe smanufasisringo mitrotlectrahie etrtporiesdtl assembliem| | Cartaini t

board, e.g., .\ i hesive. . Sonme or all. of the.term nals, of
the seni cond&ﬁbgfj F}‘(ﬁﬁ‘lg"betgt ﬁ'ietr%ﬁ(%rgi}g%gggl B@FP?CEFFV%”? RIRRETNUC PPt set
of contacts absdrhislidsoard, e.g., by wire bonding. The connected board and
die may then be encapsulated in a nold conpound to conplete the packaged
m croel ectroni c conponent assenbly. A second set of contacts carried on an
out er surfacBAEKGROUNArd remai n exposed; these exposed -1 contacts are
electrically connected to the first contacts, allowing the features of the
‘Semiconductor chips or dies typically are manufactured from a

semiconductor material such as silicon, germanium, or gallium/arsenide. An
integrated circuit or other 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 facilitafe electrical connection
of the die with another microelectronic component. .~
Since semiconductor dies can be degraded by exposure-to moisture and
other chemical attabk, most dies are encapsulated in a.ba.cka'ge that protects the
dies from the surrounding environment. The packages typically include leads or
other connection points that allow the encapsulated die to be electrically coupled
to another electronic component, e.g., a printed circuit board. One common
package design, referred to as a board-on-chip (BOC) package, includes a
. semiconductor die attached to a small circuit board, e.g., via a die attach adhesive.
Some or all of the terminals of the semiconductor die then may be electrically be
connected to a first set of contacts of the board, e.g, by wire bonding. The
connected board and die may then be encapsulated in a mold compound to
_' complete the packaged microelectronic component assembly. A second set of

contacts carried on an outer surface of the board r_ém'a‘in exposed; these exposed
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sem conductor die to be electrically accessed. Figure 1 schematically
iI'lustrates a conventional packaged mcroelectronic conponent assenbly 10.
Thi's nicroel ectroni c conponent assenmbly 10 includes a seniconductor die 20
having an front surface 22, which bears an array of termnals 24, and a
back surface 26. This m croel ectronic conponent assenbly 10 is a _
ich a back side 32 of a circuit board 30 is
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si de of the pasmpefiertbs3afiol e, THRCARIASKIRICGTRIRAY aé@%bﬁé%ﬁﬁ%ﬁi@égg
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t he board en%brif’z‘mﬁ?s g?rfeg\r/\fltr?tgsreﬁé?&&l%‘rw%‘%s 403 My extand from individual dernipals The

reverse moti opy of theldie20 &Pa fitst k¥t dihoh8 Pubis 8da bRaRGSod IR Hirt %idgrﬁf?oﬁtﬁs
desired shape to oid undue stress at either the termnal end 42 or the
boar d_end 44, bORRE JIANG B Tl wiser gidhe papiagealdy $imilary a serigssef seicpad bood to

form the bendyirés A0Lmal eRieh8 floRfSthbeRrsingli 44 if 34 terﬁlr%f"éﬁ‘é?ﬁ) HELURRNEL he

term nal end 42 and the_inner surface of the passage 34, _
of bond pads 32b arranged on the front side 36 along the opposite side of the
passage 34. Typically, these bond wires 40 are attéched ﬁsingx'\)vire-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 moves laterally in a direction away from the bond _
pad 32 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 board
end 44 of the wire 40 will be attached to the bond pad 32. The reverse motion of
the capifiary is required to bend the wire into the desired shape to avoid undue
stress at either the terminal end 42 or the board end 44. The need to move the
capillary in the reverse direction to form the bend in thé wire 40 requires significant
clearance between the terminal end 42 and the inner surface of the passage 34,

increasing the width W of the passage 34. The reverse motion also increases the
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increasing the width Wof the passage 34. The reverse notion al so increases
the -2 length of each of the bond wres 40 and often requires an increased
| oop height L of the wire 40 outwardly fromthe front surface 22 of the
die 20. As noted above, nobst commercial mcroel ectronic conponent
assenblies are packaged in a nold conpound 50. The nold conpound 50

' 35, the bond wires
407 and an 1 AGRH B b8 o e Bofia Sisa 48 Bl VR R nsrerend losaaheEts
ext ends | ater @Ifthewmelﬂm@uwardlﬁufmm thadropt Si@facel22tdiehd@kdoconmpound 50. I'n
many conventi onal p i ons, the nold conpound 50 is delivered using
transfer nolding pfd JED cié OY&, Mgt RMENsTeiat BYCTaRlesteaniG FempoeR assemblies
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the wires. This deformation, commonly referred to as
* cause adj acenfulyardy em:ibeasides g ethanmolde compoigst BAg 4m mdarqctcbnmitloﬁélort
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onort b o 9'65%%9?#0 PR G BBE B, oS B b igors
per pendi cul ar d@form hlee plirase 'I]Elrﬁs ﬁdafenna?tm gemdr??wfem%cﬁtgnﬁéf l\.g\i;g kjvlﬁvﬁeptl)' é:bﬁ
g[)gg;?t tthl rec %ér?g%r% e‘fobﬁc%&g %ﬁ’%{ﬁ PW@*'%&PCP'%”‘E% spdatWire he
upper porti onsw;éept neyraiﬁodcamemewidhe Wrega0ad baagd M@aéﬁﬁ@&zgtléﬁjgeé%%gg t he
Bonr 30" o "5y SHREES Sugl, b Blber e S el > Filzec Reotiom ropre ieve ne
board 30 is, A
bott om of t hepmnbmceﬁfm; the edrapiteh bedorhdeshalledl and as thinner wires 40 are used.
To protect the bond wires, a conventional BOC package is positioned in the
mold cavity with the die oriented downwardly and the substrate oriented upwardly,
i.e., generally in the orientation illustrated in Figure 1. The mold compound 50
commonly flows longitudinally along the length of the passage 34 (in a direction
perpendicular to the plane of the cross sectional view of Figure 1) to create the
lower portion of the mold compound 50, then flows in the opposite direction along
the back side 32 of the board 30 to create the upper portion of the mold
compound. In an attempt to keep the exposed portion of the substrate’s front side
36 exposed, the back side 32 of the board 30 is typically supported by pins that
extend upwardly from the bottom of the mold. 'Thé"‘preSSUre_’Of the moid
compoﬁnd 50 flowing along the passage 34, however, can force mold compound
between the front face 36 if the board 30 and the surface of the mold cavity,
leaving a flash coating of the mold compound on the front face 36. This flash
coating must be removed before use if the contécts 37 on the front face 36 are
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conpound 50 flow ng al ong the passage 34, however, can force nold conpound
between the front face 36 if the board 30 and the surface of the nold
cavity, leaving a flash coating of the nold conpound on the front face 36.
This flash coating nust be renoved before use if the contacts 37 on the
front face 36 are -3 used to electrically couple the mcroelectronic
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packaged m crompementoni ¢ conponent assenbly. Figure 2 is a schematic
cross-sectional view of a mcroelectronic conponent subassenbly in
accordance with one enbodi nent of the invention. Figure 3 is a schematic
cross- sect i onBRIEF BESHRIPTEOMNION THEBRAWINGSconponent subassenbly of Figure
2 after the addition of bonding wires. Figure 4 is a schematic
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m croel ectronic co nent su ssenbl of Figure 4. DETAILED DES IPTI
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Flgure 5 is a schematic cross-sectional view of a: stage in the manufacture

of the packaged microelectronic component subassembly of Figure 4.

DETAILED DESCRIPTION
A Qverview

Various embodiments of the present invention provide various
microelectronic component assemblies and methods for forming microelectronic
component assemblies. The terms ‘“microelectronic component" and
"microelectronic component assembly" may encompass a variety of érticles 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. -

For ease of understanding, the foliowing discussion is subdivided into two
areas of emphasis. The first section discusses microelectronic component
assemblies in accordance with selected embodiments of the invention. The
second section outlines methods in accordance with other embodiments of the
invention.



aréas of enphasis. The first section discusses m croelectronic conponent
assenblies in accordance with sel ected enbodi ments of the i nvention. The
second section outlines methods in accordance w th other enbodi ments of the
invention. .4 B. Mcroel ectronic Conponent Assenblies Having Recessed Wre
Bonds Figures 2 and 3 schematically illustrate mcroelectronic conponent
‘subassenbliesgi n ag 6&9&%%6& ﬁé tsg ; ] 1t i on.
These microelect r‘ojr:f"lic—cv : G rﬁ(fﬂ\ ﬂ -v Senbl i es
primarily becaus 3 eydnld

fashion and mstegltzjlbn%pre?ent aﬁ%{%@cg@ WJS g arﬂi%fo;ekfchoﬁc %Hh\pgﬁ?rﬁtre of
a conmerci al &éRassembliegyin accpmnp@w{thg?@tecmcbemmmememfme:mwpntlmntTlmeenbl y
100 of Figure g t croel.ectronpic ca
subassenbly 1 FOJE(E)@H{??r?fgb{g?he'ﬁt‘ﬁ)cgjﬁd}eéi&re% 1% rrﬁ%e Ca[sr SYRassey Eff‘n@ﬁ'gg Ir%o and
a substrate lb&causFhibeyiare awliealy rtortiec sald nquomeeartcially Gn Hais fa@hlaﬁtandelnSWaHace

112 and a bac .The.active s carri es rra
termnal s 114}<epfér:§e8ﬁ§ﬁ mt%%ng%q I3s ﬁtaq%'&tﬁgWaC?Trﬁ@%t%?WWETC@ Ffﬁ'cﬁr ég

al i gned ' al otg' pmkdagnftgmtctmblmffonldndﬂﬂlpdﬁl@npéssbhfblyﬁ@UWI@Q’U@”' C -conponent
110 Inthelllust at ed %qu:l he., termnals 114 are arranged in a
| ongi tudinal Iy ext éﬁﬂ'PHdE P )}g"i'rﬁ ?wﬁh% igrpeleckenigicampenant subpasenitly d 8 ed
al ong ei ther @m tHegeim iftiudes afmrchﬁetéat@meb@ﬁédr%tqm%ﬂ)@%%,trarésqtf
known in the , .such a staggered arrangenent can facilitate a er

wire pitch, i E%@??\'SW‘H&C POAARE MJ%QF apfactiv sHrfase < 12 endi ambackgsurlage
| ength. Arrayg1g.n mHéCébw@esdr%rcm 19 Scakdds ahe g eof\'\’té#ﬁ{ui’a@'ﬁh“ bt 8fe ON

the active surfa(ﬁe 112 nmay be used instead. T “m croel ectroni c conponent

110 may conpr$8ROUMENH 4N WW’BeF'&t‘?rﬁﬁ”@S Udrrﬁfﬁw@h@ﬂ@r alpngu balopgitdsiinal of
separate m CriaRiifg of M GicFESIPARMY &m;%dhehr%oerﬂ)ﬁ@ iﬂ@ﬁltat?c!@%oaﬁeﬁi He€ 2.

the m croel ectronic conponent 110 is as a sin sem cor1 uct or
die. In one p&fiNalE A#4 g aFanges: i Inoﬁ @dm@woextendln@mrwwmmdnﬁhalo

conprises a nEfRhYse eNERt sta§gdted a%ﬂ&%rtf'@%Me e Hld3d of the microelectronic

component. As is known in the art, such a staggéred arrangement can facilitate a

smaller wire pitch, increasing the maximum number of terminals 114 in a given
length. 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 éingfe microelectronic
component or a subassembly of separate microe[ectrbnic components. In the
embodiment shown in Figure 2, the microelectronic component 110 is typified as a
single’ semiconductor die. In one particular lmplementatlon the ‘microelectronic
component 110 comprises a memory element, e.g., SIMM, DRAM, or flash
memory. In other implémentations, the microelectronic component 110 may
compriée an ASIC or a processor, for example. 7 .

The substrate 120 may include a back surface 130 and a contact surface

128 that carries a plurality of contacts 129. The distance between the back
surface and the contact surface defines a thickness of a body 126 of the substrate
 120. Arecess 132 in the substrate extends inwardly from the contact surface 128
to a bond pad surface 124 (shown as 124a and 124b in Figure 2) that is
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menory. In other inplenentations, the mcroelectronic conponent 110 may
conprise an ASIC or a processor, for exanple. The substrate 120 may include
a back surface 130 and a contact surface 128 that carries a plurality of
contacts 129. The distance between the back surface and the contact
surface defines a thickness of a body 126 of the substrate 120. A recess
132 in the substrat(; ext ends invvardl& fromthe contact surface 128 to a

bond pad surf ddEMedatetae bask sytare 430 and the aentaet surfgoe 428)leaving aireduced-
di

oduced ¢ hi clonos bR 2o cietbad 1904 B8 9906 REEGRN 2 AtuodT ing B O °

the bond pad Sylfp¢adé4 and thabacknauriage K 39urk a@@amedwexm@sag@ugnmfgﬁmfﬁe
h the b a

| ength of "t ho S, maREofBie ARG Ao AN 8RLAAS e3R8 lork 87 i ATy

out war dl y froherralpdd4adbersdessi 182Zaxtéressateoally mﬂwadtwfr?gﬁha&g;ﬁi?\?gm;d pad

sage
surface 124. itrgalllpgstdnlelb?ééﬂ)t% d ! Oﬁbﬁga%%ﬂascg%%g 9 ave

wi dth Wt hat eéss.than a 2 anq haye a m-dl i ne
that generally bi skcthe iffuserated etbibodihenthther eeage 132 maytisvew Widtishef iHaeisa

[ 124 t endi an one e, of the passage 134
bnd & sacond sndnal gy S 5 S5 Ve M liRech RidRE trikotniral B B ¢ ne
passage 134. A&itmqblttﬁe mdsé)eBZ)WTPQSﬁR@‘eﬁne folrétflv??zﬂlpfaﬂgﬁkﬁeéb r1t921ra] ﬁx{ﬁ@m@nent

enmbly 101 ajlow t of t erecess 0 be subs
a?r:” I eryt han ?lﬁ’@' 9937° \/ﬁd@?ho{]/\?r?neaiﬁ?ﬁsr%%" idrdcB RRSRbY drend Pa‘ésﬁttjf%esl%‘ﬁ as

the one shO\Anextan&hglm@mglthemyer@‘dga of ¥ Séééa@fa 1@@@(@%@ Fr[)ea%e?&kr Ets
conmponent subs{]{gge': e, rrat erials be used formth strate 1
exanpl e, the § igree ?@SP”!%%"%P”W&%FW‘@YQW @HPerBe éﬂj‘éfh WsOftlhggecmed in

sone printed ¢34 edbé sb@ﬁéﬁﬁauylsmaqaethaﬁ%@ bRMth Vi RB S Hea% N ‘be
S

base 122 and SSbHPTHSBENesBMR TEFDES that have a ¢ hl EERZZS equal 1o
the height of the Agcgss vhifdty bf c&ﬁm@ﬁ%:&r%@lecﬁ’oﬁﬁ'c%\? n&ﬁtrsq}ﬁ'sfratg%?@ﬁﬁ
defined between the first and second plies el ectrically connec & bond
pads may be used to form the substrate 120. For example, the substrate may have a
laminate structure such as those used in some printed circuit boards. In one
embodiment, the substrate 120 may be formed of a first ply or set of plies that
define the thickness of the base 122 and a second ply or set of plies that have a
thickness equal to the height of the recess HR. If so desired, a printed circuit may
be defined between the first and second plies to electricélfy'connect' the bond pads
125 to the contacts 129. ‘
The substrate 120 may be attached to the microelectronic component 110 -
by means of an adhesive member. in the microelectronic component
subassembly 101 of Figure 2, the back surface 130 the substrate 120 is be
attached to the active surface 112 of the microelectronic component 110 by a pair
of spaced-apart adhesive members 135a and 135b. One adhesive member 135a
may extend along one side of the passége 134 and the other adhesive member
135b may extend along the opposite side of the passage 134. In one embodiment,
each of the adhesive members 135 comprises a length of a conventional die

attach tape, e.q., a polyimide film such as KAPTON. In another embodiment, each
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125 to the contacts 129. The substrate 120 nmay be attached to the

m cr oel ectroni ¢ conponent 110 by neans of an adhesive nenber. In the

m croel ectroni c conponent subassenbly 101 of Figure 2, the back surface
130 the substrate 120 is be attached to the active surface 112 of the

m croel ectroni c conponent 110 by a pair of spacedaap?rt adhe5|y§ nepbfas
135a and 135b. e adhesi ve nenber 135a may extend al ong one side o e
passage 134 ar?&jgf;ﬁ'ge SheRber L fve G iR isee ygyanti P eymeriestitiresinopaceable
opposi te side epbxy.ne passage 134. In one enbodi nent, each of the adhesive

menbers 135 conprises a length of a conventional die attach tape, e.g., a
pol yi m de il m SuchNa<oRIsteTagen 13het Her Sebaiists tefds spaetd aEﬁrstdhmgtntvl&
menber 135 co | ; ' t RyoTel | | rabl e
Gpoxy. The conabrecadyg SRS V1P of s MELERRBA Gpftmiel o, A il e

hei ght H, fr&HifasRs 3243 grd 4848 aaeh mag bef pasitenail @t @esezond dieight & fmom éwd

110. The bond 1 ] eac osi tion a

second ﬁei Sﬂt aﬁ% r‘sgﬁéﬁg%ac id%g%ggwreggﬁgghlf%zé}e%}e[ "?% e. ﬁ%?%ﬂﬁfﬂﬁl,ghf 2'2’
greater t hanf dréning coegesrhejpint H’Qbewtt:éehltgcra ][b@gg prf¢238<m rsfszof .cfmn gﬂsngﬁi?bn\?% t he
bond d . .of = ups, )
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neet the needendHramaabe varikdio ragglthe adédsof d partidigarembielitoAnt shown in
in thickness where t

; : k
Substrate body 1260alePRECHRETE sBa% 35 FigtiPos Ge fHeeshddasianss 4 ReaPecess
132 may have ehaigepiecthicangisesihererthe sub et BoHPNLE Ydoms HEH288 1220 is

radual transitjion between the bond pad surface 124 and the contact
gurface 128. PYYIROESSY ErFﬁF?%aﬁ}yng ﬂﬂ‘éﬁ Alpedgangled. 5¥| evpadararehepmgonent

subassenbl y 16&firidhat more graiadteasitife bEhvwdPetiRe bbAadidadC QiRRRe Y4 Sihaggenbl y
101 of Figure 2. In rtiggl ar, the device shown in Figure 3 conprises the
m cr oel ectron??:m@%trﬁ)%%‘éﬁﬂ ubassenbly 101 of Figure 2 with two or nore bond

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 comprises the
microelectronic component subassembly 101 of Figure 2 with two or more bond
wires 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 bond pad end 144 attached to a bond pad
(125a in Figure 2) on the first bond pad surface 124a. 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 bond pad end 144 that is attached to a
bond pad (125b in Figure 2) on the opposite bond pad surface 124b. A terminal
length 143 of each of the bond wires 140 may be positioned in the passage 134
and extend outwardly from the active surface: 112 of the microelectronic
component 110. o -

In the subassembly 102 of Figure 3, each of the bond wire; 140 has a
maximum height L outwardly from the active surface 112 that is no greater than

-7-



wires attached thereto. In the cross-sectional view of Figure 3, only two
bond wres, a first bond wire 140a and a second bond w re 140b, are
visible. The first bond wire 140a has a term nal end 142 bonded to one of
the termnals 114 of the mcroelectronic conponent 110 and a bond pad end
144 attached to a bond pad (125a in figure 2) on the first bond pad
surface 124a. ,The s nd bond wire 140b also has a termnal end 142
attached to offé® E?'gﬁi 1t 1BgHgI4 of ihe epntagisurfare f g8 oé e sistrateot@bnaata 110

and has a bondopgshuehee ]f%etdﬁlﬁe bSndl/lras W@@'Mlpeﬂendjﬁmraﬁﬂyd P%ﬂt%igth rbléﬂegur €

2) on the opp05|te bon surface 124b. A termna ach of
the bond wi r e§f ¥HE0CqHH @Cttﬁé'rfE%ﬁ2$ oh’bEIlglJfﬁ 8hibepaadagm Hsght taqﬁtheM@uddmres

outwardly froRughe f@:,%tthéﬁ’ tlié'ﬁ%@é?H}llga@flg eacﬁgﬁfﬂﬁ%qﬁé Sﬁ’gﬁﬂ 8 8&?1 s a

110. In the subassenbly dre
maxi mum hei ghpelow fbatomateat §urfacerﬁ28hle @t paricuardnarelindr?, thbatcess rmagm Hpat er

than -7 the h nt.act. sur.fac 2

substrate 120% %ngagﬂ_%:%dﬁggﬁ%gwcg tﬁ(%uc)jne ? ?fctg'etsjgﬁg'\%\?’&s %913 ﬁn'? Ibe@(‘feé’nd
out war dl y beythad atreeegsl lmmtgbafoftdbeutmwﬁmheasﬂfef t&i&:ﬁnés’é&;f thﬂb&haﬁﬁg Qird, 1|40he
maxi mum hei gh nd wires. 140 t han the hei ght H eaV| ng
the bond wi ?eg\lllllipz{g(lld%gi(g%?%arh?%§célﬁ@emg]ufagtpaw ?CH aEB?ﬁ*QcﬁnSEE?r?‘QE@el% -
one parti cul awirestiddidoemt extehe otteeed bbﬁbrﬁft’he ldbhtabssiafack QQQt about two
times the dianeterof the is belie that a recess

hei ght HR of about T f"%roFFﬁEgn'? %inpﬁ’f"é'il‘né‘&aséf’mp%1%HH’ﬁH@teﬁn ineFiguts 3wi | |

provi de nore nhgmeaﬂ.eqmta:ecnr&ﬂafva@é validtg o?%@’foélé%@@m&%oﬁ?é%ﬁ éé%@FnbLQ@ bond
wires 140 do & out war dl eyaond t he contact surface 12
nm croel ectron '(9 Eeoérﬂgﬁ fies g pa r\ﬁ”'?@?’eﬁr‘l’rﬂ§tcp@9@@|eﬂtﬁlSFﬁ?'@bfﬁ/éQ@thﬁfaly be

i ncor por at ed inanafasiuded ¥ram @ik YniefoelcebAe! RRipoRBhCsURAERIAS t1095<§fqi7§unr%
Figure 4 ill u_ftrates one particular m croel ectroni c conponent ass Iy 100

that is manul B TUFEECEFSNC EoBPORSRE Btandtly 400 alsedngiusinsra dislesticgeatik 15002 of
Figure 3. Thtﬁamccweaelr%%dmlﬁescmmwmcr@é@&md’cérﬁ&r%hﬁ@1dJ fb%ld“é’ﬁém

dielectric ITB.tI’I x 150 that covers the bond wres e icroelectronic
conponent 110°f th §ubstie (I PBnleaving the contacts 129 of the c:ontact surface 128 exposed
for access instead of covered by the dielectric matrix 150. In the illustrated
embodiment, the dielectric matrix 150 includes a first portion 154 and a second
portion 158. The first pbrtion 154 substantially fills the recess 132 and the
passage (134 in Figure 2). The second portion 158 defines a back surface 160 of
the assembly 100. The first and second portions 154 and 158 may be formed
during the same manufacturing step, e.g., in a single transfer molding operation.
In another embodiment, the first portion 152 and the second portion 158 are
formed in separate manufacturing steps.

In one embodiment, the first portion 154 of the dielectric matrix 150 may
have a maximum height outwardly from the active surface 112 of the
microelectronic component that is no greater thén th'efheight (H4 -in Figure 2) of the
contact surface 128 of the substrate 120. In the particular implementation
illustrated in Figure 4, the dielectric matrix 150 has an outer surface 156 that is
substantially coplanar with the contact surface 128. This presents the

microelectronic component assembly 100 with a relatively flat outer surface that
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of the substrate 120, leaving the contacts 129 of the contact surface 128
exposed for access instead of covered by the dielectric matrix 150. In the
illustrated enbodinment, the dielectric matrix 150 includes a first portion
154 and a second portion 158. The first portion 154 substantially fills
the recess 132 and the passage (134 in Figure 2). The second portion 158

defi back f 160, of h mbly 100. The first and second
por tions 154 SAEPISES e, Ofierrerags TRuP s diRleckisEali dPAcndt ey Ceniagt

e.g.,. in a sipgigcd 28 ahe H0bstiaE 12per i bﬁ%lterdaﬂv?%%ﬂ%@fmé’rﬁb%i AR ctrid he

first portion 152 and the second portion 158 are ormed in separate
manuf act ur i ngO4teE gurfage1his repsssad helaw therrontadt serfansr 138 hutigid soibstantially

di el ectri c mabpéapshifled ¥ boh8\ifred 14BXI MumM hei ght outwardly fromthe active
surface 112 of the mcroelectronic conponent that is no greater than the

hei ght (H in Fi guFlee gielestria matrixctift sy baufdrmed of 2By ofiatetial thabwill progide20.. -

In the particul:ald tat i ' - i . e he.di.el.ectric
mt i x 150 has ioie, BRAERR! £t (8 siehlenlEhiin e, fafik 1807, 15 gy et

t he contact stmobhceoriv2stionEhi sopneseialys di\h?cﬁabfﬁ} criceklectromioi packaigon Em?ld
assenbly 100 w. elatively_ flat.outer surface at. -8 conprises e

out er sﬁrfacex\qrégo‘%}d"e't 'hgy(Elleetllyeegflrqscth%ci'glﬁﬁmﬁéﬁa %J%B'he&@%nma COgRRYECe 128
of the substripealp@omprisara diet%:tr'rmtﬁewaowh@?)mﬁé ihééf@gdb@r{é_ﬁltelrd © flewt er
surface 156 ig recessed bel ow the contact surfac , . but | _
substant i a |y AR a1k A R iNEY o ol Tite T PURE SIS o150
may be f_orrreddiefec&imymﬁtib(eﬂmfnayl‘c@tnpm:sbla Aiopy Ifldﬁjab@t@i%!@tbthetr@ﬁiﬁttﬁ?ttté?ri\bfaor
the elenents w thi,n the matrix 150 t s antiGi e a nos .
convent i onal ,a%'ﬁ#&ryc“i‘"&‘“f‘? undes ¢apifesy W%'@P@@gpgﬁﬁkveﬁ%ftw&%fﬁe%@ in a
conpounds mayirdresfersadldl as the dielectric matrix 150. Such nol d conpounds

typically conprise, a dielectric thernmpsetting plastic that can be heated to
flow under pressft® qok‘ﬁJo PEEVIRSYY, JEUTInG! Bitcn anda ReR Wirky IRch | 1R Badl@ged

enbodi nents, fiteoel@tRIre EdrhsoriEnty qe@.;ﬁﬁbrwgcm@&érﬁso@embeofFﬁi@y.\@W)eare
dielectric resin that can_be _applied by w cking under capillary action
i nst ead of def§VRANYE GMelelMBr e reauisiie smaller wire diameters and closer spacing

exacerbates the previously noted problerhs associdted with wire sweep. The
microelectronic component assembly 100 of Figure 4 can reduce some of these
problems. Having the bond pads 125 (Figure 2) of the substrate 120 positioned
closer to the active surface 112 of the microelectronic component 110 reduces the
spacing necessary for the reverse motion of the capillary of a wife bonding
machiné. This, in turn, permits the surfaces of the inner periphery of the passage
(134 in Figures 2 and 3) to be positioned closer to one another, reducing the width
(W in Figure 2} of the opening through the substrate 120. ‘

Because the bond wires 140 need not exterid outwardly from the active
surface 112 as far or extend laterally as far to reach the bond pads 125 of the
substrate 120, 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 same diameter, or it may permit the use of thinner (ahd
cheaper) bond wires 140 that experience about the same degree of wire sweep.
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transfer nold. As noted previously, termnal pitch and bond wire pitch in
packaged microel ectronic conponents (e.g., mcroel ectronic conponent 10 of
Figure 1) are decreasing over tine. The requisite smaller wire dianmeters
and cl oser spacing exacerbates the previously noted probl ens associ ated
with wire sweep. The mcroelectronic conponent assenbly 100 of Figure 4

can reduce sone of_these problens. Having the bond pads 125 (Figure 2) of
the substrate 120 POR{M¢BRIEAIroNic samponent @rsermlly; 08 of iguse ¢ alg insfudesan

m cr oel ect r ongfag IMRAEDELVE 1ArUcRAES 201 BRly RRASH @Btcﬂe&‘és\ﬁéﬁl‘é ﬁ’lofhfsf bfae W
reverse notion of the capillary of a wire bonlng machi ne. hIS in

permits the sE?F'&@Eg‘ecﬁonﬁhﬁt'mrﬁ%ﬁtufﬁ?r?%éIoili'rtﬂd armendhiadrs elgetrica antack \hFﬁhgur es
2.and 3) 10 DgnQfithh ke 956 or! e ARBAR! 56 . IHGIUTENA HaSo Ucllorifol | 1

Figure 2) of the opening through t e su strate ause W res
140 need not eRyeiwes Aretgpititd as soldet hallsacOithaf suifelpl amadidReadruchren magxt end

| aterally as 0 h n S t sub te 120, the
| engt h of eac{?%{ufjbt ﬁéﬁ@g@f&%ngp%&r g’éﬁ‘%%o '”%‘%’ ngqrgu(:lgf ?@anreecl?efX’ecP W e
sweep incr easmsatsonld:léz-lamst‘,i r:ug:lumhveealabmme Tresgeonddhioe strattnges 2P@ mizgnd

w res 140, educe cou tered for bond

wires 140 hav?%gjsgﬂgéseg '%I”’éﬁ%?%%c B}ﬁc?qta%w&ge‘?f %t%@ézgftot?ﬁ‘mﬁ{r

(and cheapermldvmdcwm@eorﬂ;é&dnhédg expabstens euabasit (S:tnhfédscﬁrféalt@@gfcﬁ%smb wire

sweep. -9 The m ch (? nent assenbly 100 of Figure 4 al so

includes an S¥M&Y" ‘Eﬁ‘a@ rﬁ%\&?r%(gﬂg FMUESes 220 (only two of which are

visible in this view). Each of the conductive structures 220 is carried on

and is in el eCtri ddéthodabildtnuiatiorindMicrodletthenic 0binpohent kaSembliddie substrate

120. In Figure 4, these conductive structures are typified:as sol der

bal I s. Cther -suit o ooledrehoye| oites embodimards whihe lmehmmpmrdéumethoelseﬁoxy

bunps or pill ) ni, SEt .0 axi

conductive el @éﬁ%fﬁ%@HHQﬁ]ggéelg%%%? cl?rﬁgﬁe[nrt %%’: %E%I’se 2%%%91%“6%9 5?85583%1

el ectrical |y referaect istihede tntheqiastid 29 mitraeiestniostangionei?8ssembiins tshewn

LnO;; gel 52} Lgnihq:l&ﬂ'g?‘%r—]fnft’sh&lg be Lﬁ‘ldal"ggg J ﬁwtougﬁufhat re%erenge % 5 %ge %Iahﬁzﬂ atr
microelectronic component assemblies is solely for purposes of illustration and

that the method outlined below is not limited to any particular microelectronic -
component assembly shown in the drawings or discussed in detail above. |

in one embodiment, a method of the invention may include juxtaposing an
active surface 112 of a microelectronic component 110 with the back surface 130
of a substrate 120." This may include aligning the passage 134 in the base 122
with the terminals 114 of the microelectronic compoﬁé‘nt 110, Onice the substrate
120 is in the desired position with respect to the microelectronic component 110,
the substrate 120 may be attached to the active surface 112 of the microelectronic
component 110 with the array of terminals 114 accessible through the passage
134. In one embodiment, this attachment is accomplished via a pair of adhesive
members 135. If the adhesive members 135 each comprise a die attach tape, the
first adhesive member 135a may be attached to the active surface 112 along a
first longitudinal side of the array of terminals 114 and the second die attach tape
135b may be attached to the active surface 112 along the opposite side of the
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conventional flip chip or BGA techniques. C. Methods of Manufacturing

M croel ectroni ¢ Conponent Assenblies As noted above, other enbodi nents of
the invention provide nethods of nmanufacturing m croel ectronic conponent
assenblies. In the follow ng discussion, reference . is nade to the
particul ar m croel ectroni c conponent assenblies shown in Figures 2-4. |t
shoul d be understood, though, that reference to these particul ar

m cr oel ect r onAE2E SiTAEMIS. a@@rﬁb’f’?té%ie 120spK tRers b bpvgpbiks contast Wil theat i on
and that theopRtRodassl éfltﬁ@ddﬁ@éa@\hbﬁnbapé 134 Qhér@gy blacHiNg fPRr éjb%tﬁét%fm

m croel ectronic_ conponent assembly shown in the draw ngs or di scusse
detail above. q Weﬁ@r@ﬁﬁg@ﬂwpoaeﬂteﬂ%d of the invention may include

j uxt aposi ng an Ogﬁe ?}nggg n%lgt Iggitagm %R@wﬁgg rﬂlal e ogae&gctmg%\n th

t he back surface 1 ubst'rate may 1 nclude al 1 gning
passage 134 i aoyiHe thasaigogectynid qohponentritial o st Sorbstrdlte 2@ r odlset roni ¢

conponent 110 EA ired . positio
Fespect to tne Mgt cadtRidehl Syalkhle bite HinbinG R sCE RINASR Y B
attached 't o t hefirat bone wite f1d40a hayp t@f atthehed & @eéenﬁft tmmecmmmnonemﬂ thel0
with the array.of term.nals 114 ess t hr ou he passage | n one
erbodi ment .+ CCePEEaHeRTePEent SOB Brdere) sptbonsh 14 B RRERSL pgac vikghber <
f1_35. | fd':] he. aq:lmwa@ mgsbﬂdeﬁ ﬂoBE tmqrpanﬁmﬁesa oA the dioﬁd@iaﬁ@lﬁa}@:@mﬁﬁ;mel

i rst adhesive er a nmay: attached t e active surface al ong
a first Iong?‘f%‘g‘%‘mi' @ea Fm?hfgS'aP? a"ils%ﬁonfjg’ioﬁgl"ﬁ"érlesmfmnaé’&? tlreheddedd die
attach tape dadadnesmibal #14 afihetmicRodidrontd éxtfipdiiehi 26@ ahd do HrRMErBRd
opposite SIdeE%Lﬂé@? -10 array of termnals. The substrate 120 may then be

brought into I Q% §rMeodiBeRtepach pitthe bend wires 440 hamasiadmpETARIGR 135,

thereby attachitdardifGofths ta&wees&%ee 149 of B MicFdRtBRic'BRipBnEAPRIEEE is110.
In one enbodi nent, at |east two bond wires 140 are used to electrically

coupl e the nieFsiianthe bricht @bﬁ%ﬁéﬁﬂtafﬁwrﬁé‘eﬂﬁg substrate 120. Using a
conventional, - conmgergibrlrit Medid aBhe niy" BeDASEN Y BRAI B FnitRelchBhicend

142 of " component subassembly 102. For example, the microelectronic component
assembly 100 shown in Figure 4 may be formed by positioning the microelectronic
component subassembly 102 in a transfer mold with the microelectronic
component 110 and the bond wires 140 positioned in a mold cavity. A moliten
dielectric resin may then be delivered under pressure to fill the mold cavity,
yleldlng a dielectric matrix 150 such as that shown in Flgure 4, '

Fi igure 5 schematically illustrates a stage in a transfer molding operation in
accordance with one embodiment of the invention. In this illustration, the
microelectronic component subassembly 102 of Figure 3 i's positioned in a moid
oavity 255 of a mold 250. The mold may comprise an upper mold element 260
having an inner surface that defines an upper mold cavity surface 262 and a lower
mold element 270 having an inner surface that defines a lower mold cavity surface
272. . ) |

The back surface 130 of the substrate 120 may be spaced from the upper
mold cavity surface 262, defining a first void 265 of the mold cavity 255. The

contact surface 128 of the microelectronic component subassembly 102 may be
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a first bond wre 140a nay be attached to one of the termnals 114 of the

m cr oel ectroni ¢ conponent 110 and the bond pad end 144 of the first bond
wire 140a nmay be bonded to a bond pad 125a on the bond pad surface 124 of
the substrate 120. In a simlar fashion, a second bond wire 140b may be
attached to a second termnal 114 of the mcroelectronic conponent 110 and
to anot her bond pad 125b. In one enbodi nent, each of the bond wires 140

has a maxi munPHEMgHICEWaTRY @nd disresed e calapy witks die lawer todd eavibyheurface

m cr oel ectron c

contact surf aggz ?Hﬁ%‘ﬁg{eseléégﬁrfa?o%?ﬁ éﬁ@%gﬁ J?@Ea\%ﬂg useéaap éed_trhgyggp%rq

m cr oel ect ronB@ﬁa%%ﬁ%ﬁwé%%@d@ﬂyﬂﬂﬂﬂacﬁaﬁei’hﬁpé@ndt\hm 275 is further

m cr oel ectron [q&[mgn t r d by
posi tioni ng the m cr eﬁ%&??%%ﬁggfiﬁ/oﬁég%?%g@s %ﬁé ﬁ?gﬁéﬁgé §HE?

mol d wit h t hesubhstrete|1@6t arshite activepeurtane (1HQ mnﬂlguree2b@Mhe\nm:eme]s¢ﬁonlc

posi tioned in rl]eq1 Cl%'ty A nolten dielectric resin may then be
del i vered und€f ggessure to fill the nold cavity, vyielding a dielectric

matri x 150 such asTrhmﬁttst ahdwecmrm legleeslhndFZmeey besaunetamtialedilled with a
illustrates a,s e in a n eratlo in accordance with one
enbodi nent of 9€ 8 I%W@Hlxl(g rll:equﬁ cLIYI ‘?ﬂ'ﬁ’gqﬂq ar{no{errpémo i carpRauEe toothec
conponent submekPediity ukadr m‘bsﬁjréuﬂrﬁoﬁe b&rtiBQSt | mpﬂm@dntatrbratﬁ&hdzd Eomdund255
of a nold 250, d el ement 260 haV|ng an

i nner surf ace't %eg't"e’é?éjf ﬁonfé@ %{ﬁt 6&5%n%¢farec§w F?“‘éeu‘?q & dergecondgveld) iy

ol d el enent  gélnfiayviHaomaa ddﬂ{b%funéliﬁéyaﬁé delitlred atijlabest h R1BF tHPhdt GaM! LY
surface 272. _The back surface t he substrate 120 rmaybe spaced from

the upper moeP. JIaW 8ipng e !s‘@st%fzthed*ﬁt. Yaithg6a (ngmdlmrdozbs pine: ofthaol d
cavity 255. TH@ss QQ&foWﬁf F%Uré 8¢ Qhélr?-ﬁ’bv?fn ﬁw@%p?bﬁfé)&}e%ﬁéﬁ RI¥ICthE YRR Wid

subassenbly 102 \;Iy be - oriented downward di sposed in contact with
the | ower nol & ®a hengtsm gtéhe moequﬁr@ua@pmﬁ@@era $bassrinklyi 1@22wi belpt he

mol d cavity zkléa%pb?ﬁé"%ﬁtakh%uﬁé’é@ 19@ us?;u ftﬁctﬁe]igﬁe@rﬁ%l& hewltPV&ialR! sr£avi ty
surface 272. The second voi d er
Delivering the mold compound to the first void 265 before delivering it to the

second void 275 will further urge the contact surface 128 against the lower mold
cavity surface 272, significantly limiting the likelihood that the mold compound will
squeeze between the contact surface 128 and the lower mold cavjity. surface 272
to foul the contacts 129. in another embodiment, both voids 265 and 275 may be
filled simultaneously. The pressure of the mold compound in the first void 265 will
still help limit intrusion of the mold compound onto the contacts 129.

If necessary, any inadvertent flash coating of the dielectric matrix 150 on
the contact surface 128 of the substrate 120 may be removed by etching or
grinding. As noted above, though, this is less likely to occur than in conventional,
substrate-up molding operations. The conductive structures 220 (Figure 5) may
be applied to some or all of the contacts 129 of the substrate 120 to define an
array of conductive structures 220. The conductive structures 220 may be
deposited using a solder mask/etch process, screen printing, ‘or any of a number
of other conventional techniques used in depositing- édlder ballé’, conductive
epoxies, and other conductive structures.
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bounded by the recess (132 in Figure 2) and the passage (134 in Figure 2)
of the substrate 120 and the active surface (112 in Figure 2) of the

m croel ectronic conmponent 110. The first and second voids 265 and 275 may
be substantially filled with a dielectric matrix (150 in Figure 4) by
delivering a molten. nold conmpound to the nmold cavity under pressure. In

one particular i rrpl enentation, the nold conpound is delivered to the first
voi d 265 before it e ageys-delaied ﬂSSQFW&O%%GBﬁE!‘bO@NPm&:@‘F theeb@tﬁml@ ageneotio| d
conpound may ReeftRld teh&dxrslistcs '3)? t@rlmﬁ”tﬁe Ghvehtln ft s@ foa'ﬁ%lsélééé‘ef
along the length of the first void 265 (per endlc ane of the
cross secti on2beveri giyhide specifip eanfqdients th@ndp@@nm@e dtbrr ébenoverttnonfanel t he

102w 1| *hel poorubsaratRiedey Misualife BupdiSy it Colffimn iplrEaRas ge” Y
cavity surfacpossiie wibg theesdopg of fiee imyeutiaro @p doere: skilledhie the rreievamlalﬂ 215

before delivepi j ont act
surface 128 agéa('{agg?gt FE{eSr F’éme@lg‘%ﬁ%ga%gﬂeﬁf‘ %76 p %’lg%& %B%SF é AT %Igemr;ﬁ
limting the pmbetintemtsl ntalygiertoha smtajinca)nnﬁemlﬂ ondier] Thequﬁﬁtz.e é)ﬁtbment@he
contact surfa 1 nd.t he |ower, nol.d cavi rface oul .the
contacts 129. Sg%criﬁggﬁﬁg:pn mhaFﬂ%‘Rt”Pdg%PFPvf?fH@H t&‘?fﬁm ‘%a@)erﬁéa! 81| ed
si mul t aneousl §erm§hﬂe@ﬁr€&&dﬁi&3vﬁ:ﬁg t:lhensnﬂicdjt@ﬁ@mlmgmg@ eelirhit Itrﬁé invehtibnds5
i.ntrusi.o ound onto the contacts

will still p

129. |f necesg"g ecglﬁf”?t%’é’ﬁ(} 5 gﬁf: OFP%%"“&?B?F@§¥W tpgsgiihe 2haverdetatgdy i x
150 on the casdaiptionsexdliarlp déffesdfuchhermsubstrate 120 may be renmoved by
etching or grinding. As noted above, though, this is less |likely to occur
than in conventional, substrate-up nolding operations. The conductive
structures 220 (Figure 5) may be applied to sone or all of the contacts
129 of the substrate 120 to define an array of conductive structures 220.
The conductive structures 220 nay be deposited using a sol der nask/etch
process, screen printing, 'or any of a nunber of other conventional
techni ques used in depositing solder balls, conductive epoxies, and other
conductive structures. -12 ‘ : ; ‘
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The above-detail ed descriptions of enbodi nents of the invention are not
intended to be exhaustive or to limt the invention to the precise form

di scl osed above. Wil e specific enbodi ments of, and exanples for, the
invention are described above for illustrative purposes, various

equi val ent nodifications are possible within the scope of the invention,
as those skilled in the relevant art w CLAIMScogni ze. For exanple, whereas
steps are presented in a given order, alternative enbodinments may perform
steps in a different order. The various enbodi nents described herein can
be conbi ned t ¢.de further enbodiments. In general, the terns used in
the follow ng clains should not be construed to Ilimt the invention to the
speci fic enbodi ments disclosed in the specification, unless the
above-det ai | el deR&ti¢rpelestionis spinppRent agedmblis sompasing.er ns. CLAI MS |/ W

claim 1 A m croel 2GhiERRldetr6REPQRH YN By | S},R0- ' cleroni c
conponent havi ng an alcti_ve rsur.face aﬁgﬁgﬁvﬁbr%@%gwé ?gﬁ%engpgééggﬁaga&on
the active surface; tereinss ¢aitied an thecénbile surfadee acti ve surface of the

m croel ectronic CO‘%B% t.rat Vi .n 0 .

reduced-t hi ckness bas e%%ée'r ?tltéc?ﬂgd g&’n%%aécﬂ\éegg@gqu C?H?eoﬁ'lfﬁg%l%cgr%’écs%on?wnf’s

di sposed adj acent t hthet ssbsiratel Baviig eHedyracedadeeicthichnéss isasepomréiad, , ariche body
having a first thick ont act,, surface a first height outwardly
fromthe .active surf g%s}%ggr?ﬁﬁggh mecl?%sé’l tagtip fﬁ%%%ﬁ@éﬁ%ﬁ?be Qﬁﬁ'a‘ Otjl;tbge

havi ng a second t hi ckitesslecteonit @oinpodeniathes bofipdavity a FHeC Micknbes ¢ild a
outwardly fromthe acti rfa ni c conBIict)nent t he

first thickness bei n%ont%rﬁeggffg?e ?ﬁ%ﬁ%& W%%E?B@{??‘ﬁk?rg%@?ﬁwé%a 3 ¢fithey
hei ght bei ng great ermidrdelectidnic senpotbriichaithe dase alavingas tseonitd BaBKkhask T €
torm nal o of the m cPSLRLBEFOME BB oHch ot ORI AP B8 A5ve he
bond surface of the quhebret the iierobrRBEoNE T @nijeRD the first thickness being
greater than the second thickness, and the first height being greater
than the second height; and
at least one bond wire that extends through the passage and electrically
couples one of the terminals of the microelectronic component to a bond
pad carried by the bond surface of the substrate, the bond wire having a
maximum height outwardly from the active surface of the microelectronic
component that is no greater than the first height.

2. The microelectronic component assembly of claim 1 wherein the bond wire
has a wire diameter and the difference between the first and second heights

is at least as great as the wire diameter.

3. The microelectronic component assembly of claim 1 wherein the substrate
includes a recess that extends inwardly from the terminal surface to the
bond pad surface and the bond pad surface is defined by a dimension of

the recess that exceeds a corresponding dimension of the passage.
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maxi mum hei ght outwardly fromthe active surface of the m croelectronic
conponent that is no greater than the first height. 2. The m croel ectronic
conponent assenbly of claim1l wherein the bond wire has a wire dianeter
and the difference between the first and second heights is at |east as
great as the wre dianeter. 3. The mcroel ectroni c conponent assenbly of
claim1 wherein t substrate .includes a rec% s that extends inwardly from

the terminal Surfab® [UCTPRIECIRR FORRENetrssemblynef ¢'aiE" BJHBNPaePraRIsinE @ i s-

defined by a di mengislestriefmattikexteGing intb R res6€ aRS cavéiPE R SRRNEI dagtion of
di rensi on of the passa -14 4. The m croel ectroni c conmponent assenbly of

e.
claim3 further cdﬁﬁrbiogijﬁadéurfﬁ?‘él ectric matrix extending into the recess
and covering at least a portion of the bond pad surface. 5. The

m croel ectronic ¢ onent assenbly of claim1l wherein the substrate
includes a re 'essaﬁpf’af"'cég%‘?lﬁ%@’? ﬁgﬁff’%ﬂe@t PP?ﬁquFHQ?P@F%1n‘%irPEFEWrtf’ﬁc‘sé‘bﬁtéat?he

bond pad surface &grelulidl afeeeNLtiRg kRAUS IRRSFRNRSH tAS I8MFRhY $uHddBab the
conprises a dielectric matrix extending into the recess and havin

a
mexi mum hei ght outRRAdPFI SUBRRE REdatie; NCreRlpHERNEC sPMPRBENH @&S@mbé\cgwﬂ?ﬁrc _
conponent that is 88t £rqibiBaRct Mtk éﬁén&lﬁ%g%- tr% r%éé%s ] %%W@t Loni ¢
I f h C ihg a e rx

conponent assenbly of claim| further conprisit ectric nat '
covering at |east B2pBrD Baigbt outwardly figmple. adivefsuwsiacarad the npeioelestiont t he

active surface of c’bﬁ’rﬁ:oﬁ'\eﬁ{tﬂﬁi E?‘Eﬁ? 61 ﬁ%ﬁﬂ%’fﬁg{he@ht. The microel ectronic

conmponent assenbly of claim1 er conprising dielectric matrix at
| east partially covering each of the bond wires. 8 A mcroelectronic

conponent ass@nbl yTHORirbSIbSEniA cOmBERe I BEEABIY Cof CHATRON SHthdraUniiisiy act i ve
surface that carries a first termnal and a second ternmnal; a substrate

attached to the adi¢lgerieMmatie eXHIngIs Ieast egearien pPotiiedsprshaiace anea
substrate having gdpshef the hEFlcRAabS brkBasSo0BREROME thinBBnerNd 2

7. The microelectronic component assembly of claim 1 further comprising a
dielectric matrix at least partially covering each of the bond wires.

8. A microelectronic component assembly comprising:

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

a substrate attached to the active surface of the microelectronic component,
the substrate having a body, a reduced-thickness base portion, and a
passage through the base portion 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
microelectronic component and the base portion 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;
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passage through the base portion that is disposed adjacent the termnals
of the mcroelectronic conponent, the body having an outer surface at . a
first height outwardly fromthe active surface of the mcroelectronic
conponent and the base portion having a bond surface at ‘a second hei ght
outwardly fromthe active surface of the first mcroelectronic conponent,
the first height being greater than the second height; -15 a first bond
wire electrically ’e‘o‘lﬁ% Py e sigcirigally epwlingl the dirst termisal teoa dirgidwndcpad i ed
by the bond surface i ' j i I ! : A
second termnal to a%ggfgn%ﬁﬁgﬁgngggﬁ%dgrérﬁe%g y Itah@govyr{r %g@bg@%mﬁ@g@n of
the first and second tiaerandrtegninahioraysecone biond mabieiagivd bythevieond] surfacem t he

acti ve surface of the.ph GOSLERLY Rl GaEIPARARENRLS DO SEEALEr LhAN

the first height; and a con I've structure coup
by the contact surfaogtwaddlyTreen thecadiet suifacendicthe onipoeatrosis sempbyientithad ai m

8 further conprising; i | trix.covering the mcroel ectronic
conponent; the first 'Sz?l%g}egkeeggltr’léd{ @8 ' t\mepgg;angnd t he bond pad surface. 10.
A nethod. of nmanufacondictige atrodtaeaslupletto AiconeNRNTIeH by #ESEIHAY surface.
conprising: juxtaposing a back surface of a substrate with an active
surface of a mcroel ectronic.conponent, wherein the substrate has a body,
a reduced-t hPckneBie bagrecisoironiomompnderst axsssblyeot tiniou ghfutther bamerisitde

body having a firsf ek e, ha rtion havin ~second
thi ckness that is Gl R, BBk noiforRdet oG AR R i_‘58 Wt 2 of
t he m croel ect r oni gscoodpond mires;aand tas band pad ayrfafe. t erm nal s that i s

accessi bl e through the passage; attaching the back surface of the substrate

to the active surface of the mcroelectronic conponent with the body of
t he substr at e1(p,avi/?qgm§thod. of manufacturing a microelectronic component assembly,

COMprising:

juxtaposing a back surface of a substrate with an active surface of a
microelectronic component, wherein the substrate has a body, a
reduced-thickness base portion, and a passage through the base, the
body having a first thickness and the base portion having a second
thickness that is less than the first thickness, and the active surface of
the microelectronic component carries an array of terminals that is
accessible through the passage; ' o

aftaching the back surface of the substrate to the active éui‘face of the
microefectronic component with the body of the substrate having a
contact surface that is spaced a body height outwardly from the active

~ surface of the microelectronic component;

attaching a first bond wire to a first terminal of the array and to a first bond
pad carried by the base portion of the substrate, the first bond wire
having a maximum height outwardly from the active 5urface that is less
than the body height; and | _

attaching a second bond wire to a second terminal of the array and to a
second bond pad carried by the base poﬁion of the substrate, the
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contact surface 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 a first bond pad carried by the base
portion of the substrate, the first bond wire having a maxi mum hei ght
outwardly fromthe active surface that is less than the body height; and
‘attaching a second bond 'Be to a second termnal of the array and to a
SERH bETrL WERBVHETa e thelohs ahvardly drom ee age

second bond pad carri

second bond wire havisngad (FRXisTRS gh HpRHERIA y from the active surface
that is |l ess than the body height. 11. The net’hod of claim 10 further

conprising covering at |east a portion of each of the first and second

bond wires with a Vheheshdd of arirh 0. fultBer dhBpMBAd @EvéHngChiea L éJoHrcinhérr
conpri sing coveri n%?%t Iea?t a (EOI"[I on of each of the first and second
bond wires with a fdoe ficst gat pesendibend yaies vithadtiplegiiciieatgnt  out war dl y
fromthe active surface of the mcroelectronic conponent that is no
greater than e body hei ght 3. .Th thod of claim10 further conprising
covering at | ig'st hgh%me[?ri“gﬂ%fﬂla'r%éghﬁﬂgg"t PRINPRISING Ca¥IINgeJRas R RAtiRNT @fs
with a dielectric e bitheHint didiSseRondBShaWiRBalighs RSN Hlaxrix thathhda
active surface of the mcroelectronic conponent that is |ess than the body

hei ght. 14. The neTRYEUS height pranardly fione the: aelvei syrfrgesafidbe driciaglaolronicl | i ng

the recess wth acdhigrRet fHatis M drbdtet fhah th@Body lﬁ@%l‘gt.”“m hei ght outwardly
fromthe active surface of the mcroelectroni ¢ conponent that=is no

greater than the body height. 15. The nethod of claim 10 further

conpri si ng dep®si tThegretimehdUciiny 40 faitiierCidmiisay 8ovPing afttiesdtrd perioAfoft he
body of the substrate. #g fAtmstdhod of manufacturi n%? m croel ectronic
conponent assenbl y°4° e fiLs gd secon bond wires with a dielectric matrix that has a

maximum height outwardly from the active surface of the microelectronic
component that is less than the body height.

14.  The method of claim 10 further comprising substantially filling the recess
with a dielectric matrix that has a maximum height outwardily from the active
surface of the microelectronic component that:is no greater than the body
height. '

15.  The method of claim 10 further comprising depositing a conductive
structure on a contact surface of the body of the substrate.

16. A method of manufacturing a microelectronic component assembly,

comprising: |

attaching a back surface of a substrate to an active surface of a
microelectronic component, wherein the substrate has at least one
contact carried on a contact surface that is spaced from the back
surface, at least one bond pad carried by a bond pad surface that is -
Vintermediate the back surface and the contact surface, and a passage

~ that extends between the bond pad surface and the back surface;
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attaching a back surface of a substrate to an active surface of a

m cr oel ectroni c conponent, wherein the substrate has at | east one contact
carried on a contact surface that is spaced fromthe back surface, at

| east one bond pad carried by a bond pad surface that is internediate the
back surface and the contact surface, and a passage that extends between

the bond pad surface and the back surface; -17 connecting the bond pad to a
conponent term nal CWPH’%%% PR péléttiov% COEIE’PPQ‘EteteHP'”@thrﬁ‘PQrQYe”@c?‘Ftb’ﬁ c

conponent wi th a bondumhdeot thatmitreRRfsnic IcBpaaEntivith HBEARURE tRASEHRIE NY
the substrate in a nﬁld cavity with the contact surface di sposed against a
o

| oner nol d surface PHEN HiSIRpSeagR t y and with the back surface spaced
froman upper nol dogyitidrairtrafsubbPatEh 8 nt chyity WRRMHSShrfact Sl 8ﬁ|9i5 ed

bet ween the back side and the upper nold surface and a second vo et ween
the bond pad surface@8aBsk Belowst e ibiIface $ifirthe oroldseaydy aand withytheibadkng

the first and second i i 1 i i X
such that a first po?%ﬁi@%%s%q‘gc? ﬂ@g [jnlrgeﬂ %bcﬁ W’%ﬁ%‘% ?ﬁhghgif%@tk'qegﬁb%burges
t he substrate cont acfirssyioichbetwagai thet backesite tandntheolrber suolfiasefaas andsacond

portion of the diele | Lyl SEGO0 i.d. Th 0 f claim1l6
wherein the bond w rgécfdsrﬁlf &?'#eget&%g%xtﬁéng&%%ta\a\a? I%/Cef Fﬁ%WE%}oj@ﬁ \)ﬁolg
surface of the m croelfadte; oni c conponent to a height that is no greater

than a hei ght of t ‘ SUr, fromthe active urface. 18. .The

ot hod of ol ai m 16 GRATERY SUBSAARTR A eAReb i B B i e elEs o
maxi mum di el ectri ¢ ndiefackidraatgiisuctuthatia dikst pbriomdr ke disketlie nsatfit Rche Gitstt he
Surface from t he act 108 WipFabe S#TeHEBEeh st o ARaIT 60 RER FaHe
substrate includes asurtsesss xécvndipogion of the dielectric fills the second void.

17.  The method of claim 16 wherein the bond wire is formed to extend
| ogtwardiy from the active ‘surface of the microelectronic component to a
height that is no greater than a height of the contact sdrface’ from the active

surface.

18.  The method of claim 16 wherein substantially filling the second void leéves

 amaximum dielectric matrix height outwardly from the active surface of the

microelectronic component that is no greater than a height of the contact
surface from the active surface.

19.  The method of claim 16 wherein the substrate includes a recess extending
inwardly from the contact surface fo the bond pad surface and the second

- void includes the recess.

20. The method of claim 16 wherein substantially filling the secohd void
substantially encapsulates the bonding wire within the dielectric matrix.
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inwardly fromthe contact surface to the bond pad surface and the second
void includes the recess. 20. The nethod of claim 16 wherein substantially
filling the second void substantially encapsulates the bonding wire within
the dielectric matrix. -18 21. The nethod of claim 16 wherein the bond pad
is a first bond pad, the conponent termnal is a first conponent term nal,
and the bond and wherein the bond pad surface

d pa ¢
carries a sec -(rje R %%ﬁlbé %&u(‘]‘ s %W@?E?é” g Wﬁﬂ&%%@ﬁ@ﬂtbm présthg

second component daefigBreat tertiifal ri@tam?@t domigdient ERFId SaRPtHeOPBIREWir89s lahe
second bond pad to. the second component termnal with a second bond wire.

22. The method of fEP*aP?ﬁdzw'rﬁhé'ﬁ%Wﬁem&%?ndapﬁq stifass pariend seeopdPongi d

Sl{BSt antial l'y encappilapketd McdRAIGSI: WedrfpdMehli darfidie disebéfd 'compBREA X-
terminal, the method further comprising connecting the second bond pad to

the second componeht terminal with a second bond wire.

22. -The method of claim 21 wherein substantially filling the second void
substantially encapsulates the bonding wire within the dielectric matrix.



