REDUCED FOOTPRI NT PACKAGED M CROELECTRONI C COVPONENTS AND METHODS FOR
MANUFACTURI NG SUCH M CROELECTRONI C COVPONENTS TECHNI CAL FI ELD The present
invention generally relates to mcroel ectroni c conponents. Aspects of the
i nvention have particular utility in connection w th packaged

m croel ectroni c conponents, e.g., packaged sem conductor dies. BACKGROUND
Figures 1 and 2 schematically illustrate a conventional die package 10.

Thi s package 10 includes a sem conductor die 20 that is attached to a front
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pressed onto the paste, causing ? rom
underneath the die 20. A pluralify of Igon I'ng wires 70 electrically
connect contacts 24 carried by the die 20 to bond pads 54 carried by the,
upper surface 52 of the substrate 50. The bond pads 54 of the substrate 50
are connected to ball bond pads 58 on the back surface 56 of the substrate
50 by vi ad ESGINIGASRIERE) | bond pads 58 may be used, for exanple, to carry
solder balls to electrically connect the package 10 to anot her
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bond-pad 54. To accommodate the size of the bond pads 54, the periphery 62
of the substrate 50 is spaced at least a mninumdistance D from the

peri pher y BARKGRODMDIi e 20. As suggested in Figure 1, the |ateral

di rensions of the encapsulant 80 are typically about the same as those of
t he substrate Bi@uresudhand Iiaschénmt(mehy mhuatrateBQ cﬁnvbh&orﬁl&ﬁ@ipdcaage 80.is
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surface 52 of a substrate 50 by a die attach paste 40. The die attach paste 40 is
typically applied in a plastic or flowable state and the die 20 is pressed onto the
paste, causing excess paste 40 to bleed out from underneath the die 20. A |
plurality of bonding wires 70 electrically connect contacts 24 carried by the die 20
to bond pads 54 carried by the upper surface 52 of the substrate 50. The bond
pads 54 of the substrate 50 are connected to ball bond pads 58 on the back
surface 56 of the substrate 50 by vias 60. These ball bond pads 58 may be used,
for example, to carry solder balls to electrically connect the package 10 to another
microelectronic component. An encapsulant 80 (shown in phantom and Figure 1)
covers the top and sides 28 of the die 20.

Generally, the bond pads 54 of the substrate 50 must be spaced a sufficient
distance d to minimize the chance that the die attach paste 40 wiil bleed out far
enough to cover the bond-pad 54. To accommodate the size of the bond pads 54,
the periphery 62 of the substrate 50 is spaced at least a minimum distance D from
the periphery 28 of the die 20. As suggested in Figure 1, the lateral dimensions of
the encapsulant 80 are typically about the same as those of the substrate 50, such
that the periphery 82 of the encapsulant 80 is generally flush with the periphery 62
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about one mllineter. At |east one conventional package 10 achi eves a

m ni mum distance D of about 0.8 mllinmeters by dicing the packages with
the saw blade <cutting the width of the bond pads 54. Since the periphery
62 is spaced the mninmumdistance D fromeach side of the rectangul ar die
20, such a conventional package 10 is about 1.6 mllinmeters w der than the
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packaged memory chips, for example.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic cross-sectional view of a conventional die package
taken along line 1-1 of Figure 2.

Figure 2 is a schematic top view of the conventional die package of Figure

Figure 3 is a schematic cross-sectional view of a micréelectronic
component package in accordance with one embodiment of the invention, taken
along line 3-3 of Figure 4.

Figure 4 is a schematic top view of the microelectronic component package
of Figure 3.

Figure 5 is an.enlarged, schematic side view of the microelectronic
component of the microelectronic component package of Figures 3 and 4.

Figure 6 is a schematic side view of a microelectronic component in
accordance with another embodiment of the invention.

Figure 7 is a schematic side view of a different embodiment of the
invention. "



Figure 8 is a schematic side view of a mcroel ectronic conponent in
accordance with still another enbodi nent of the invention. Figure 9 is a
schematic top view of a sem conductor wafer that nmay be processed in
accordance with other enbodi ments of the invention. Figure 10 is an

enl arged view of the encircled portion of Figure 9 designated "Fig. 10."

Figures 11-14 sg i gall y. rate. sequential stages.of processing the
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conmponent assenbl y" may enconpass a variety of articles of manufacture,
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flash-mem)(g%(s}I ndiy Cl‘-g,ig Pcessors, sem conductor wafers, sem conductor dies
si ngul at ed r%m such®wat'ers, or any of a variety of other types of
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mat eri al . diiBoditket bathe ikantienmounti ng surface. The microelectronic
conponent has a first surface and a second surface. The first surface has
a surface area greater than a surface area of the second surface. The
cementi ti oysTARESY DalsoHPashRs t he second surface of the m croel ectronic
conponent to the nmounting surface of the substrate. The cenentitious
materi al gxt ergergubnardly beyond a perineter of the second surface of the
m croel ectronic conponent, but covers a surface area of the nounting

surface that |s/aioug’ SHIRAImLARN & angurirastafiffertbn Mfolitié Stpatkigaire of

t he m croel ectroni c_conponent. _
microelectronic components and methods of manufacturing packaged

microelectronic components. The terms "microelectronic component” and
“microelectronic component assembly” may encompass a variety of articles of
manufacture, including one or more memory modules (e.g., SIMM, DIMM, DRAM,
flash-memory), ASICs, processors, semiconductor wafers, semiconductor dies
singulated from such wafers, or any of a variety of other types of microelectronic
devices or components therefor,

A microelectronic component package in accordance with one embodiment
of the invention includes a substrate, a microelectronic component, and a
cementitious material. The substrate has a mounting surface. The
microelectronic component has a first surface and a second surface. The first
surface has a surface area greater than a surface area of the second surface. The
cementitious material attaches the second surface of the microelectronic
component to the mounting surface of the substrate. The cementitious material
extends outwardly beyond a perimeter of the second surface of the microelectronic
component, but covers a surface area of the mounting surface that is no greater
than the surface area of the first surface of the microelectronic component.
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-3 Anot her enbodi nent of the invention provides a mcroel ectronic conponent
package that also includes a substrate, a mcroelectronic conponent, and a
cenmentitious material. The m croel ectronic conponent in this enbodi nent has
a first side having a first profile and a second side having a second
profile that is smaller than the first profile. A difference between the
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surface, an edge extending between the first surface and the second
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with an alternative enbodi nent of the invention conprises a wafer that has

a first shackcimangion, b iormalanthar bedient dimensiees first and second
m croel ectroni g GRERRGRLRIc LBRPbhER! patldBCH SRESHEACE with still another

embodiment of the invention includes a substrate, a semiconductor die, at least
one wire, and an encapsulant. The semiconductor die has a first surface, a
second surface, and an edge extending between the first surface and the second
surface. The first surface has a first surface area and the second surface has a
second surface area that is less than the first surface area. The at least one wire
electrically couples a component contact carried by the first surface to a contact
carried by the substrate. The encapsulant covers the semiconductor die and the
at least one wire. The encapsulant has an edge spaced laterally from the edge of
the semiconductor die by no more than about 0.5 millimeters.

A microfeature workpiece in accordance with an alternative embodiment of
the invention comprises a wafer that has a first surface and a second surface and
includes first and second microelectronic components. The first surface carries a
first set of contacts associated with the first microelectronic component and a
second set of contacts associated with the second microelectronic component.

The second surface is spaced from the first surface by a wafer thickness. A gap
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first set of contacts associated with the first m croel ectronic conponent
and a second set of contacts associated with the second m croel ectronic
conponent. The second surface is spaced fromthe first surface by a wafer
t hi ckness. A gap -4 extends along a first path between the first set of
contacts and the second set of contacts. The gap ext ends i nwardl y fromthe
first surf {he er th|
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into the target thlckness a second distance of between about one mil and about

gtond

one-half the target thickness. The first surface of the microelectronic component is
attached to a surface of a substrate.

For ease of understanding, the following discussion is broken down into two
areas of emphasis. The first section describes aspects of microelectronic
components in certain embodiments of the invention. The second section outlines
methods of manufacturing microelectronic components in accordance with other
embodiments of the invention.

B, Packaqed Microelectronic Components

Figures 3-5 illustrate aspects of a microelectronic component package 100
in accordance with one embodiment of the invention. Figure 4 is a schematic top
view of the microelectronic component package 100. Figure 3 is a schematic
cross-sectional view of the package 100 taken along line 3-3 of Figure 4 and

Figure 5 is a side view of the microelectronic component 110 shown in Figures 3
and 4.



I n accordance with one enbodi nent of the invention. Figure 4 is a schematic
top view of the m croel ectronic conponent package 100. Figure 3 is a
schematic cross-sectional view of the package 100 taken along |ine 3-3 of
Figure 4 and Figure 5is a side view of the mcroel ectronic conponent 110
shown in Figures 3 and 4. -5 Turning first to Figures 3 and 4, the
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circuitry
an FR-4 or FR-5 PCB. If so desired, thermal vias (not shown) may pass through

the substrate 150 to assist in cooling the microelectronic component 110 during
operation.

As noted above, the term "microelectronic component” is intended to cover
a variety of different articles. In many embodiments, the microelectronic
component 110 may include an integrated circuit 135 (shown schematically in
Figures 3 and 5). For example, the microelectronic component 110 may comprise
a semiconductor die such as a silicon die carrying the integrated circuitry 135.
Although the microelectronic component 110 is illustrated in the drawings as
comprising a single element, it should be understood that the microelectronic
component 110 can comprise any number of subcomponents. For example, the
microelectronic component 110 may comprise two or more stacked semiconductor
dies. |

The microelectronic component 110 shown in Figures 3-5 includes an
active surface 112 that carries a plurality of component contacts 114. A back

surface 116 of the microelectronic component 110 is spaced from, and may be
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Al t hough the m croel ectronic conponent 110 is illustrated in the draw ngs
as conprising a single elenent, it should be understood that the

m croel ectronic conmponent 110 can conprise any nunber of subconponents.

For exanple, the mcroelectronic conponent 110 may conprise two or nore
stacked sem conductor dies. The m croel ectronic conponent 110 shown in
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oriented at an angle that is generally perpendicular to the active surface 112. The
second portion 124 may be generally parallel to or oriented at an oblique angle,
e.g., an acute angle, with respect to the active surface 112. In the particular
embodiment shown in Figure 5, the second portion 124 is generally parallel to the
active surface 112 and meets each of the first and third portions 122 and 126 of
the periphery 120 at a right angle. This defines an overhang 125 that extends
laterally outwardly beyond a perimeter of the back surface 116 at a location
spaced from the back surface 116.

As suggested in Figure 5, the periphery 120 of the microelectronic
component 110 may have a generally {.-shaped notch having a width W defined
by the width of the second portion 124 and a height h defined by the third poﬁion
126. Suitable dimensions for the width W and the height h may vary depending on
the size and type of microelectrqnic component 110 being used, the nature (e.g.,
initial rheology) of the cementitious material 140, and the application for which the

microelectronic component package 110 is intended. In one embodiment of the
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active surface 112 and neets each of the first and third portions 122 and
126 of the periphery 120 at a- right angle. This defines an overhang 125
that extends laterally outwardly beyond a perineter of the back surface
116 at a location spaced fromthe back surface 116. As suggested in Figure
5, the periphery 120 of the mcroelectronic conponent 110 may have a
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to about 10 m| about 25- 25Q mi ons).. The height h should he sufficient
to insure 'f‘ﬁ'gk' ﬁ‘ntg qu;ﬁmggb&wnﬂfge oYerpaag WE?&E'PE’&?%SC}H?@HC'HQ%%@M 110,
whi ch may tBarddive Q@ﬁloﬁm g bn@fa tHGkricB$ %@rtﬁé %d@ﬂiﬁ@'%nﬁé’&]duﬁ%d@ tol Ntact.
In the enbodi nent he overhang has a ness that includées both

t he activé\%ﬁf@ﬁr\ﬁ@eaeﬁ@gamcpﬁteqzﬁé%\@ eoiarht! JunlfePng parfcdenembadinenér  body

t hel t r Al I cul ar
enbod mente ElaL Rt 2t HiHdrdich, P biife BEHpHEY 8o ote thih BBAURAE) 55" &
no nore t Hei abthet tfmI@eSha'ﬂ of e nh@ﬁellectm;ues?nﬁ)aﬁzent H40mi Emmﬁxamp[epal c
conponent o) , i about S5.mls (a

m (r:nr) ons) i%ejf@%p'gccﬁfegé@%p‘éﬁf mﬁée@iﬁt %8‘2’%%(;6‘,'1?58@?)0}3 8?‘%%“?%&? sé.b’tice cHut 8-10
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ext endi ng second portion 124, the : erllghe 120 of the m croel ectronic

conponent 110 &% HHE 194t &5 dpteyalivny extending; sgeend Patim tdfe B8t ve
surface 1lkzribfely2Pa0the THEIRERBAR Rnddrent™ £ 8Ras IRBally inwardly in a

direction from the active surface 112 to the back surface 116 of the microelectronic
component 110. As a consequence, the back surface 116 has a édrface area that
is smaller than the surface area of the active surface 112 of the microelectronic
component 110. The profile of the back surface 116 (shown in dashed lines in
Figure 4) is smaller than the profile of the active surface 112. In this illustrated
embodiment, a transverse width of the active surface 112 is greater than the
corresponding transverse width of the back surface 116. If the overhang 125
(Figure 5) is about 2-6 mils wide, as noted above, the difference in transverse
width of the active and back surfaces 112 and 116 would be about 4-12 mils
(about 100-300 microns).

The microelectronic component 110 of Figures 3-5 is generally rectangular
in shape and has a periphery 120 that extends laterally inwardly along each of its
four edges. If so desired, the width W of the overhang 125 (Figure 5) may be
substantially constant, generally centering the back surface 116 with respect to the

active surface 112. In other embodiments, the width W of the overhang 125 may
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conponent 110. As a consequence, the back surface 116 has a surface area
that is smaller than the surface area of the active surface 112 of the

m croel ectronic conmponent 110. The profile of the back surface 116 (shown
in dashed lines in Figure 4) is smaller than the profile of the active
surface 112. In this illustrated enbodinent, a transverse wdth of the

active surface 112 is greater than ,the _corresponding transverse w dth of
the back (Y SERNEEE Igtalh ﬁgﬂzﬁ/%?%?@v 125 'Q@&U?r@aﬁe PEbRHHIRN 2MY & | s

wi de, as nqréh %b(ﬂ*{@;pe?i?ﬁer@i {3 LE ML nlicrobleRBaMie’ &inpoMet A 18Tinki0geg@hi ve and
back surfaces 112 and 116 woul d be about 4-12 mls (about 100-300

m crons). OMeENFACr Bemednicerslectavimpermpenct 180, for guarmsleg nmyi iscigdasnsgl | y

t I ' ' t | |
emrdry e oRBARERIAAP cBBEts BREEY SEEni IR B 1 PR FRG Y ¢ e
over hang 1B8& fiErgeieetr&ic hnayn;bcmem;ubﬁl aﬁﬂhiemthan ce»nelhdz'?g,ar@ﬁngrm}el ;nt{i}ﬁnt ering
t he back f it espect to the ctive sur, e ._In ot her
enbod mentEEMPLRY e AT APEIETREICSOEIRARG: K5 aRayond 1) L afo i SHHea: engt h
of the permhighfNIdctrotfb cdpaferl e RRLdWE BEPROhBRIAE arttNefhadng P25 bh@meof the

peri phery 120 of the m croel ectroni c conponent 110 includes an overhang.
Sorme mi cr d¥l &S ¥rine Avsed asiges remallef & thexenyp e rowapef icaotagisel the Ther two

rows of c t I . of
the m or oaPLep i, eG885 €iTe MihobiRrafik SARCRBREL1E b pOTRESERIARCRD 71
peri phery beftwedre the ecload ewfaceni t2 andhtfonbatck slfacad 18 hddther noffigyuation$. For
such a mcrogel ectronic capponent ..110, it may.suffice to,include_an
overhang EEAG T6nates SpEGHn AgrceH o il FF G SePRERLIT % 8" RERARw or
rows of cahillaatise 2ad4. The renmining edges of the mcroel ectroni c conponent
110 may be substantially flat_ between the active surface 112 and the back

surface 116. OfF O%hmiy'ijawgﬁ-amml%reﬁl@amr@wempspﬁ%tﬂ_kopléattﬁpeeda}?pnhpcations
Wi Il be raagbinitcaPRRWIH theObadkos@il PTalon e mistdeldotrbhict &tnpiirlent A0Shown

in Figure 3, the mcroelectronic conponent 110 is attached to the

subst r at e j@8apaiachwithhpaprurling awEace1 65 f tthe svbstratel €20 eodi ihecattivenent

110 surface 112 of the microelectronic component 110 oriented away from the

substrate 150. In this orientation, the second portion (124 in Figure 5) of the
microelectronic component periphery 120 is oriented generally parallel to and
spaced from the mounting surface 152 of the substrate 150. This defines an
overhang space 142 between the overhang 125 of the microelectronic component
110 and the mounting surface 152 of the substrate 150.

As noted above, the microelectronic component 110 is attached to the
substrate 150 by a cementitious material 140. In particular, the cementitious
material 140 bonds at least the back surface 116 of the microetectronic component
110 to the mounting surface 152 of the substrate 150. As shown in Figure 3, it
may also adhere to the third portion 126 of the component periphery 120. In the
embodiment illustrated in Figure 3, the cementitious material 140 is in direct
contact with the back surface 116 of the microelectronic component 110 and the
mounting surface 152 of the substrate 150 with no additional intervening layers. In

“another embodiment, a layer of a soldermask may be disposed between the



j uxtaposed with the nounting surface 152 of the substrate 150 and the
active surface 112 of the mcroel ectronic conponent 110 oriented away from
the substrate 150. In this orientation, the second portion (124 in Figure
5) of the mcroelectronic conponent periphery 120 is oriented generally
parallel to and spaced fromthe nounting surface 152 of the substrate 150.

i cr oel ect N L SOhBACE IR0t aen’ NEEDel e SFfCRL el I aptioe

subst r at e m&O0ntirssurtdcedi 5#bove, the microel ectronic conponent 110 is
attached to th a cenentitious materi al

2t .sub .tra&e ih50 y I . al 140. In
particular, the' e F'ip?.% at eP?'BP“tﬂ%’Sb’@i‘ﬁ%?é‘aétmloe&ﬂ benBowrRIR Yur f ace
116 of theplﬁtﬁda@%'cﬁ:%ﬁn%@ ifOAPRAN kN AR {s?até.heir{"%H%'g belinicHs fha2 Of

the substrate 150. As shown in Figure 3, 1t nmay also adhere to the third
portion 12BMENtHiRES ExpdalctO pey ighitchs carzdle inte & meoredigid diatenwhich mayt r at ed

in Figure | Lde QL i 40 .1S | L.rect cont . th the
back surfaazlgo %Ekgn%tg r}ﬁﬁ'teé %ﬂ@#@g@b@ {”8?1‘}%”37%g"ﬁ%%ﬁ"&ﬁirgﬁ'&?c?og}%’”?ﬂ‘em i ng

surface 15bsfrateht5Gubserahentfiousiriaiersd 1addhdy boaln épee! wahemgodigster s. | n
anot her enbodi. a sol der mask rra%@be, di sposed between the -9

t | f
cenentiti dﬂéteﬁﬁnfgrthﬁﬁm‘i%e"éﬂg”%[nBr 8rY Biten materdl hayingisulgbles4emiad add t he
mount i ng  sHedrefcal Popéties hailchdahrebl tRhdthe mRIGANEMUdRYSoRBba&Hal 140

wll be flowable or |astically deformable in at least an initial state.
In some enbddicnBassibstrale 13k ntnémbedmentsegapioningiasemippnducior die asuthabl e

i nto a norg;~Fda | r f LWV I ng of
the m croe Iggqeg%(griozﬁ%ggn%gﬁﬂ%@ml{fg)f?roé%%ﬂ)lQ'Sfﬁggéeﬁg‘%ﬁe“@gg.FF'%%Felélcg“ndéﬁ{ég’t I ous
mat eri al JCPONPFSe oy ane efFoxdriety ot tremmemialiytavailabie der atidch @astdser noset

proper i es.t hatt PP RUELE afroBORRcmrirea) ottt (OFcmsbRaN 110 ¢ o
t he subst rthé ecebiehtitibos endtedalmdd0 sneyleodepgsiiedSem aren gt tloff oflithe asackhe
Ty compriEBes G aNE MG REn G REBTe &9 2Nt ina e HB0 S GRES d68ach
past es. of the substrate 150. The back surface 116 of the microelectronic component 110
may then be juxtaposed with a target area associated with the substrate contacts
154. A distance between the back surface 116 and mounting surface 152 may be
reduced by moving one or more of the substrate 150 and the microelectronic
component 110. As this distance is reduced, any excess cementitious material
140 may squeeze or "bleed" out to define a bead about at least a portion of the
perimeter of the back surface 116. At least some, and preferably at least a
majority, of the excess cementitious material 140 is received in the overhang
space 142 between the second portion (124 in Figure 5) of the microelectronic
component periphery 120 and the mounting surface 152. In one useful
embodiment, the excess cementitious material 140 may extend into, but not
taterally beyond, the overhang space 142.
As suggested in Figure 4, the cementitious material 140 may have a profile
that is smaller than the profile of the active surface 112 of the microelectronic
component 110 but is larger than the profile of the microelectronic component

back surface 116. In one embodiment, the cementitious material 140 extends
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In assenbling the mcroel ectronic conponent package 100, a quantity of the
cenentitious material 140 may be deposited on one or both of the back
surface 116 of the m croel ectronic conponent 110 and the nounting surface
152 of the substrate 150. The back surface 116 of the mcroelectronic
conponent 110 rmay then be juxtaposed with a target area associated with

t he substr ntacts . 154.. A di stance betwee he back surface 116 and
nount i ng Sﬁbggﬁc@y &%@%‘996’8 rm}eé%lpiit&e ﬁ?cmrréﬁaqaheb%trc%'fsea S‘f'#?of‘?ear?a bstrate
150 and t hef thiecinoehtre] safface 16enpoRRNEubstRie ASOL ihas islinst greater hahegieced,
any excess cenentitious material 140 may squeeze or "bleed" out to define
a bead abottiage areenshihg astve seiacst 11def thp srerretestronic conwopaek! ur f ace 116.
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t he secondhgpreseshinveaton. nAFingtadeatx)veothet wiee bbrd patie &t radithe cormampiomsint

i ph h t] f 152. | fyl. di rent, th
xcess comtrat olfh HoFBrSs "Tud b Starehia R Tl e RERGRATG T
beyond, t hcomeidiang aaparredldd. of Afe Slgesdeshst 481 withdut ombRémiBRIGRIAET t i ous

material 140 may_have a profile that is smaller than the profile of the
active surjusgee idegio 45 ¥4 oY 8conssuence dhsdIesiRhey1®? eiuheissbstaatger t han

the profil@ngfint Bigurd §" ag! %@Fzﬁﬁé}g%l{aﬂ?%@néapsﬁ 'f_@%;j@&;% m%%g??,éé@eé”e

enbodi ment, the cenentitious nate exten ond the
peri met er monimume distakcs br framethe e pedphery B8 thah istypicady ablesst abdutths

nount i ng f ac )strate 150 that .is no. greater, than the
surface a?@@' g@ﬁtrﬁ(g&ﬁ%ql\%gggjbﬁgg@gﬁfﬂgqﬂ%@sﬁ?r&eﬁ %tclﬁ?%%?%ouégn%'%ent

1 ]_:LO. Eorrpaln i cugtrais uthesoveraany Spabk gM.’Zbgrhﬁys ac@mmm@oﬂateg @agwiet 's[j @1|52ﬁiaﬁ¢i hrrent S
of the present..invention. ot.ed abpve, the re bon ads _of the
convent i 8r?§rne”b %"ksaa@t“iréfno‘fﬁp%ﬁpeo% ﬁ{?@’f'”%éﬁ% gtjate B‘?’gg"‘a‘ﬁc@“dtoﬁ 8t is
suf fici entspheed a apfamedadistanby &lfesd ®ut pefipHdie e ot thac higesleetrd@cwi t hout
conpr om Slcg%the surface of the bond pads 54." As a consequence, the

per i pher y GDWeNephEl G ubaie, igttem, pgraits the yseqii@esmallerrubgateptid Ravm af t he
encapsul agleribRehy 1554pR8d HPERSErFninimum distance D that may be less than 1 mm.

In one advantageous embodiment, the distance D may be on the order of about

0.5 mm or less.

Compared to a conventional die package 10 having a minimum distance D
of about 1 mm from each side of the die 20, employing a distance D of 0.5 mm or
less in accordance with embodiments of the invention can reduce the overall
lateral dimension of the microelectronic component package 100 by 1 mm or
more. Particularly for small hand-held devices, e.g., mobile phones, such a
reduction in package size can provide substantial benefit. Alternatively, a larger
die may be used in a package 100 that is the same size as the conventional
package 10. This may permit more circuitry to be inciuded in the integrated circuit
135, enhancing performance and circuit design options.

At least one of the component contacts 114 may be electrically coupled to
one of the substrate contacts 154 by a bonding wire 170, typically after the
microelectronic component 110 is attached to the substrate 150 by the

cementitious material 140. In the particular embodiment shown in Figures 3 and
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m ni rum di stance D fromthe die periphery 28 that is typically at |east
about 0.8 mm wth nost packages 10 having a m ni num di stance of at | east
about 1 mm In contrast, the overhang space 142 nmay accomobdate sone or
all of any cenmentitious material 140 bleed out, allow ng the substrate
contacts 154 to be spaced a smaller di stance d fromthe periphery 120 of

e, 1 2hRRER s OINRARA cHfhc TN i e b Bl L

smal | er substrate 1 avi ng a her'y 1
di st ance Dsm&mrtatmayntbasl16gsaytmaaoatammndny wine 1advant ageous enbodi ment, the

distanceDmay eonthe rde f about 5 mor |ess. Conpared to a
conventional di®® SHe¥ERiRd % é‘(ﬂﬂ @"&ert'i‘r't:‘gﬂﬁ?rfv’dlt@q aligreelsciranic Hompenentym f r om

each side phcKale 1Woemaf als@*ﬂb@ﬂb% éh E%u!ﬁﬁ@%@tﬁ%ﬁ cgvérsrfﬂﬁ%rctwé @ﬁﬁ?den

accordance with enbodi nents of the invention can reduce the overal
| ateral di WEhand@t igast Bepariien & thscperiptiecy daﬁmbrtieetmiq;raeleagentmemmppnmhm or

Par t I N h h
edueton | TS ARt B S RRRE ISR BS8 11 B FRORSRRL G or o1 5
| arger diwiramny70e Irusael en’rboailrpacik&@eri&@smbﬁt 180 stibgast@®p fHk 20y ddrildhe
conventi ona# gWﬁpackgg ‘ignﬂﬁ permt nore circuitry to be included in
the integrQt & BYFEHNY Spf§9 ciEnPtoesaUBtad RY &N ﬁrRF"tﬂ Pt GeMmentidqus
opti ons. Anales14@NR 1k deRRrCHIANAFigure L afet&c%iaé%@ﬁbﬂ é@iseslu%%fahl}%lﬁj ly

coupled to one of the substrate cont acts onding wre
typi cal | y Gaxansigewithi %Ed@p@ctmgnﬁucattﬁ)ﬁﬁarfénitwels_@strgt%tﬂﬁac peaviding tame

ambod ment* SREaRr LR EIE L6 e [t htl skefil b EBeb, 16 Bhinec s 114

is coupl eoBLtbﬁtrates‘e‘jihr ate one of the substrate contacts 154 by a separate
bonding wre 170, su ed b a broken line. n Fi
i croel ect r oni r&y%‘% E Sfﬂﬂy braysed &5 th%@ﬂﬁ%@”%ﬂ?{éﬁb g&ﬂfﬁnt 180
t hat coverembddiment,ithe emé;ﬁ:aﬂatt Wmé?@eadehb@@ﬁt afafRivabmaterfdnetder i phery
120 of the_m croel ctr 8%@ onent 110; a portion of the substrate

t

mount i ng <SHVERES FFNN FUR: & @ DY heat treatment, UV exposure
or any combinatlon of heating and UV exposure. In one useful implementation,

the cementitious material 140 and the encapsulant 180 may both be cured using
the same general process, e.g., they may both be UV-curable resins. A wide
variety of suitable epo;ty resins and other dielectric flowable materials are widely
commercially available.

U.S. Patent Application Publication No. US 2003/0107138 A1 (Tian et al.,
the entirety of which is incorporated herein by reference), which is owned by the
assignee of the present invention, discloses a variety of die package designs. In
several of those designs, a support is disposed between the die and the surface of
a substrate assembly. [n at least one of the disclosed designs, the support is
smaller than the die. The support is attached to the substrate by a paste, e.g., a
flowable die attach paste. The size difference between the support and the die is
said to accommodate bleed out of the paste. |

Embodiments of the present invention may provide additional advantages
not realized in Tian et al., though. Interposing a spacer between the die and the

substrate assembly of this reference elevates the die a distance above the
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wires 170. In one enbodi nent, the encapsul ant 180 substantially fills any
portion of the overhang space 142 that is not occupied by the bead of
cenentitious nmaterial 140. In the design shown in Figure 3, the
encapsul ant 180 is substantially coextensive with the nmounting surface 152
of the substrate 150, providing an encapsulant periphery 182 that is

ush w subs rate,. 150, fmy of a

b | h f
TarTery orunkrale et LMD I8 iste e etl SHESGRS! e, o In

embodi mentpadkage eMOagH RN AR F%&Eb BRIhD RIS BYRsRE campanérhtomblvmémh%r i al
into a conventional nold and subse quently cured, e. by heat treat ment ,
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S ra oce e

bot h be cured using ane gen
UV- cur abl ecanssfingnceAti aaditional inetght of ampam eumnrkgs elmmatsdadd)vomg]ar

pat ent . ApPREa oRkRTY it Br " oh o8R8 148 1R BioReIGron ™ 1o

entirety ofonvitneht it $0 anam@mbah@@b b@memzowth@fs@bgmexmml ch is owned by
the assignee of the present invention, discloses a variety of die package

designs. In sdb@ngimplemantationddis gediiced tignssin the preksescWOnefthige® t he
die and t t

i Sl ot GEeARR Olter SuFHDL! BiefnBlithl 100t B YOG 0MRE Bbsk e |
attached t®G; m@dmtheatmchwsa aualsweigheotythe packebeviifl eAlirmativalpcif apast e.
The size ort and commpdat e
bl eed out déricgﬁél&gﬁ ?'%1 ﬁ% %Qﬁ)éanf[ﬁg E3S't9h%$ tbaggmp ?yr%?ellﬂ ﬂnn%g/ E Bvi de
addi ti ogalermdumﬂh agme panktageﬁa]()l afelggur@ Ji taéreav‘:wrlrlgil)e mo}réloﬂ@nande?beﬂm@&i ng a
spacer between,the the su sse this reference
eloevat es tﬁ%OHF% Sgﬁ%pgpgﬂ'@eemgla{lﬁié fﬁd eégci'ﬁsoé pondifg wres; ,
turn, rais@e, tTeisfineshssdtbacmceiretilicesting. cHaﬂcé |ﬂ%t aoﬁér'ﬁéﬁebflﬂé’ boREwg i N

Fi gure 3, the mcroelectronic conponent 110, which may onprise a

seni condudtit Mayde pxpasedAast sdbiedteste ﬁéwrﬁmmﬂntalgdeﬁa(ﬂ@t@@ apd rogy alse

decrease the risk of undue wire sweep during the encapsulant molding process.
In addition, the bonding wires 170 in Figure 3 may be shorter than those employed
by Tian et al. because they traverse a shorter distance between the contacts 114
and 154. Shorter wires 170, in turn, can improve electrical performance and
reduce costs.

Figures 6-8 illustrate various microelectronic’ components in accordance
with other embodiments of the invention. Each of these microelectronic
components may be employed in a microelectronic component package in
accordance with the invention, e.g., by using the microelectronic component of any
one of Figure 6-8 in place of the microelectronic component 110 in Figures 3 and
4, '

In Figure 6, the microelectronic component 210 has an active surface 212
spaced from a back surface 216 by a thickness T. A plurality of component
contacts 214 may be carried by the active surface 212 and electrically coupled to
an integrated circuit 235 carried at least in part in an active region 213 of the

microelectronic component 210. The periphery of the microelectronic component
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substrate 150 only by a relatively thin layer of cenmentitious material 140.
As a consequence, the additional height of a separate support is
elimnated, allowing a reduced thickness between the active surface 112 of
the mcroelectronic conmponent 110 and the nounting surface 52 of the
substrate 150. In one inplenentation, this reduced thickness in the package

closer 1o ths e BTTe: S bEG 2 bnB it marrviale o0l BRBSERYE Brhene
package 108urfailet 2thahd wesatontifsuaface Qrdapimtanbt Havcogd, tdifersanBndlBivikness as
t hat enpl oyed i lan et al, is enployed in the package 100 of Figure 3,

' yed . i e
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180 and t | O@@H ' A7 Sabiher &3epd £{Larance
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subj ect ed and e saconteerin Ahexeads bierabniswargly & 8 diredénrfeanéhe betiva sk of

d ] | |di . oo ition, th
bond ng. w SRR iR (8 BRACEHEANR 1D AN RRIGR 23 etbPefelie 5 i an-
et al . becpartien22@yarid theeserond pohtnt 224 fiaytangeadel seight Ranwardaebm 114

and 154. orter es 170, in rn, can I nprove electrical performnce and
reduce cos 5.51%1%&‘%‘?%@95 SPﬁF%é?@?Bd\‘fﬁﬁ‘F% wigith VW datecally ontwardydfgidident s i n
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m croel ectronic conponents nmay be enployed in a mcr ectroni ¢ conmponent
package i MMeaBHEMgaHT Eay b simBan i dmseopytlieed) . abog fositigy reibepelectronic

ool oy AR TIOTE R it e Gy 72 ot i
m croel ectpative R afpiheetiickbess haof dhe anidroeestrorfiacenpbaents @a0ed I rame a back
Surace 2Ll D5 Piter BBUAEE bhbPe PRI AR 1 £M Bty ™
i nt egr at edheiundgilying Bass.awWhertthit! mlcegsiéctidhidedrhpbibr2106$ jukBapossl Yith2 13 of
the mcroelectronic conponent 210. The periphery of the mcroelectronic
conponent 2 gubstrate 150 (Figures 3 and 4) in forming a microeléctronic component package
similar to the package 100 discussed above, the juxtaposition of the second
portion 224 of the component periphery 220 with the mounting surface of the
substrate will define an overhang space analogous to the overhang space 142
shown in Figure 3.
Figure 7 illustrates a microelectronic component 310 in accordance with
another embodiment of the invention. This microelectronic component 310
includes an active surface 312 spaced from a back surface 316 by a thickness T.
Component contacts 314 carried by the active surface 312 may be in electrical
communication with an integrated circuit 335 carried at least in part in an active
region 313 of the microelectronic component 310. In the particular iliustrated
embodiment, the periphery 320 may be generally fiat along each side of the
microelectronic component 310, but oriented obliquely to, e.g., at an acute angle
with respect to, the active surface 312. The perimeter of the back surface 316
may be spaced laterally inwardly a width W from the perimeter of the active
surface 312. In one embodiment, the width W may be similar to, or perhaps less

than, those discussed above in connection with the microelectronic component
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210 has a first portion 222 oriented at a first angle with respect to the
active surface 212 and a second surface 224 oriented at a second,
different angle with respect to the active surface 212. In the particular

i mpl enentation shown in Figure 6, the first portion 222 may be generally
perpendi cular to the active surface 212 and the second portion 224 extends

| at [y i YV in-a-di.rectio romthe acti syrface 212 toward the
back aur ] DB Fidupkis.” ik TSR bEE, catfpdtit oo P 485 Gelind s 9Pk ¢ ne
second porbétered e PayipherysyRaca thehabghting surfater & &/ siissate BRSogban® of the

back surface 216 and spaced a width Wlaterally outwardly froma perineter
of the baz‘i‘eﬁyﬁm SPESe HKSNOMNIR FédEe B, height h, and width W
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conponent 110 é_Fi gu?rz) {5%c.trallrur(i %P@&?ésgeb%figeqﬁ i ragit:3 Qngp%?owthEmocéﬁ%b%ﬁ a
r emai ni ng epbedimeant Rofofthe higvericok e sshowrofin t Rigung o8.0elTéis rroicraelextmpanent

210. In o i ] I S reminder Lncl ud both the actiyve .region
213 and an(ie;oonr]ﬁ%ﬁ]gggs %%é&%n%é?ﬁyﬁﬁg&%%%g?b\ﬁﬁ@ﬁe(fﬁ?@ ar#%qko%ir%& r%‘ﬁit@’
conponent 2fickriesk Xt @popedent ddatacts 81 shiriateylhe dokid Bisce34 BN thad)bd N
formng a.m roelqﬁctroni c conponent package sinmilar to the package 100

di scussed 'S5 ICq! ORISR Withj %ﬁintq%g@@é‘éfﬁﬁit 46 carmisg atdragintiast

conmponent A&y : it ; Wafan h t il
define an IO\%{enlrﬁﬁg%%@gewgngtggmggg O@c%rﬁgic?\clbieﬁrp%gﬁgf)g%%cghei}%hﬁfg%%\;% OiMn

Fi gure 3. itharicroslestipnic apmgonaett £isickicies anfitst eononé?? asd@ second

accordanc N no s LV i This m lectronic
conmponent %3%6# i4r%%I ugﬂg{eaﬁ%g@%c\glgﬂéuﬁ%%&eﬁ]ﬂ%’ g%%é §§qur B{Zﬁ'gnb ‘ﬁﬁéﬁﬁf ace
316 by a tgenekalysayclate sbappodgudrinoaiet aiche batk sadaicd £16 isysphibed actidienwsur f ace
312 may be_j.n_gl.ectrical ommuni cation with an_integrated circuit,. 335
carried aﬁaieé%i t'anﬂrd&éﬁPmitﬁegﬁ”%ﬁ?r\ﬂﬁh? @@tivﬁr?%ecflﬁgt ereSPB. PSR 0N ¢
conponent 4¥40of the pelimepstT4200HEES the fitss bbabAdi22edtRORkIGRIN inwki@y Bem dleery 320
may be geg?eqrcgll flat along each side of the mcroelectronic conponent

310, but Lt 19 UerYne gn eveshangiiZarsnasat dramdhe poiatiaf theshadt to,
the activesrebads. 3 2he PAECRSF bmﬁb&i@é?ﬁ shﬁﬁn BRElpuB! i?i%eneﬁiﬁ h [¥orae
dly a wdth W e e active

spaced laterally inwar rom-t per et et of t

than fifty percent of the thickness T, but the overhang 425 still includes the active
region 413 and a portion of the underlying base to better insure the integrity of the
active region 413. In another embodiment, the height h of the first portion 422
from the back surface 416 may be on the order of no greater than fifty percent of
the thickness T.

C. Methods of Manufacturing Microelectronic Components

Figures 9-11 schematically illustrate a microfeature workpiece, typified as a
semiconductor wafer 500, that may be processed in accordance with an
embodiment of the invention. The wafer 500 has a front surface 512 and a back
surface 516 (Figure 11) spaced from the front surface 512 by a wafer thickness T.
As is known in the art, the wafer 500 may include a plurality of microelectronic
components 520, e.g., semiconductor dies, typically arranged in a regular array.
The aligned spaces between the microelectronic components 520 may define a
set of generally parallel first "streets" 522 (Figure 10) and a set of generally
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surface 312. In one enbodinent, the wiwdth Wnmay be simlar to, or perhaps

| ess than, those discussed above in connection with the mcroelectronic
conponent -14 110 of Figure 5. This microel ectronic conponent 310 will also
define a space between the periphery 320 and the nmounting surface of a
substrate anal ogous to the overhang space 142 shown in Figure 3. A

m croel ectgag)Q 5%9898’%%Ets%%{@%@%qg).d%%eﬁr@f Ist'?eé% 'eS?% iV égeoiie Fegﬁ di ment

of the invention is shown in S m Croe 0 nt 410
i ncl udes aan aogleye.gsu8P degrots2with aesubct tothecasdraokl stietab?d. 486 dhowrain

t hi ckness J.. Component ntacts,414 carried b active surface 412 na
beI in el e%-lgﬁ"riecgq?' %%Mﬁﬁ%5‘9'F@ﬁ'%%fpﬂﬁcquwﬁgégqeg&*Vdr‘?’eﬁ?18 RIgelity0f | edyat

| east in partacts B281kaA/Id MetHestirRRuddce 912 tHguid O H2he Walt? Mo, cRaREHENt
410. The periphery 420 _of the m croel ectronic conponent 410 includes a

first portt8se 4221868 223eEHHYd bepsisspeated avithuracke of hibiep meicieiastyonic
enbodi nent d ' - 4 AA
peri meter %‘médﬁ%nﬁg 's&r a%%&%fé%?gmggggggﬂgﬂgﬁ% hé;%qf’g%é?}a?%ﬁ)fﬂévardl y
fromthe gersimplifgtheiiustnationclt i ve surface 412. The second portion 424 of

t he perineter 0.meers. the first portion 422 at a height h inpwardly from
the back surfj:czf%urﬁ_%],i%'I‘IéaWWa@jWa@’(/é'ﬁ%irﬁé? Aé@g%“pé%ggefméﬁﬁaﬁ%‘r%o?fn? of the
back sur fraiceoetddirorid) compongitt 1 1UInadccBFRPEE \RH oS PBRicular Rhibdoinénat e

hei ght h |tﬁﬁr,mre_ than fifty percent of the thickness T, but the overhang

425 still NREVERESN: e Figdre Vd. theeyalsn 54d 35 altecheddera firshtemparaey supgert yi ng
base to bejgeer 4 n ' ' ofi: .t LV | - ot her
enbodi ment oL R haitympie it 866 BY e alteon fabe, ) T B iRa o Y o
416 may béudiace Bd20idbe wifend0@iscariaposdrhwith) any meyresdherkd ditestly itd,ckness

Lo 3B PR 0. M5 SRS SRR of egonta’!

seni condu@vway frafrethe0@mpoteay suppoith e568). 0 s shdwhnina Eurel ik ez \Wetils agf

back  sur EsREr BRI Gra B3 pRi et Ry frh PRt 52 B By a waf er
t hi ckness tfe wafer 500 toward the front surface 512. The depth of these channels 530 may
be substantially equivalent to the height h of the third segment 126 of the
microelectronic component periphery 120 shown in Figure 5, e.g., about 2-5 mils
(about 50-125 microns).

In some circumstances, the wafer 500 may be processed in accordance
with embodiments of the invention before the back surface 516 of the wafer 500 is
planarized to define a final target thickness of the wafer 500 and, hence, of the
microelectronic components 520. in such a circumstance, the depth of the
channels 530 may include the desired height h and the additional thickness of the
wafer 500 to be removed in the planarizing process. In one exemplary
embodiment, the channel 530 may extend a distance of at least about 1 mil (about
25 microns) into the target thickness, i.e., at least about 1 mil beyond the thickness
to be removed by planarizing. For example, the channel 530 may extend into the
target thickness about 1 mil to about one-half the target thickness.

The channels 530 also have a channel width C that is at least as great as

the width W of the second portion 124 of the microelectronic component periphery
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As is knowmn in the art, the wafer 500 may include a plurality of

m croel ectronic conponents 520, e.g., sem conductor dies, typically
arranged in a regular array. The aligned spaces between the

m croel ectroni ¢ conponents 520 may define a set of generally parallel
first "streets" 522 (Figure 10) and a set of generally -15 parallel second

t t 52 ' 0). h ' f,st t 22 be . ' t
onote e ot20 oLy Ellre &' M SuSaar S Boareal Siae it Blst@ st ™ AR own
in  Fi gur eclzBinebaitih of isigheatar tapalvRelthe firgetGaanpnent s 520 may include a

plurality of contacts 525 carried by the front surface 512 (Figure 9) of
the wafer 500. W&ehangels p3RgRyeinwatnatstmt geperslly sogespandsdodhe pattach of

the m croebefr opbdts SIRRARNED aﬁj%??r}t( éﬁ%o;@l?ﬁh@}ﬂ: ztioiﬁff)g)_n)@ﬂ%efi%enlno et t ed

fromFigures 9 and 11-14 to sinpl I gures 11-14
schemat i caparjiculan liystrated srnbamenty a médlima mifeechufehe fchannels G30ehay thieoni ¢

conponent | C ) th_pne particular e di t of th

i nvent i on.&%n%r‘lf—ul[}g%?} %R‘%%g%ﬁef\éuﬁaw 3&’”§£mf(@m§tqf§@ﬁégqﬁ% Sgggt?rs?lz' tIErngEﬁrar y

support  Séfibodimgnts, ah@ OhidirRIs! 6F the IcRusHSS 588 rAaydbe s%b_b@d: Matd e frodN@e

term nal -begﬁjhé fropt surface 512 of the wafer 500 is juxtaposed wth,
e

and may bdm of dheeassqciztgd strepist 4dor abych uppoetbgdimenthaayabe
surface 5 ' i raty. pport
560, he srenaniageBuiie s byefdi 2 (Fburd Wl biohltdd ¥y SRS Rt P2,
may ext endPfith@vanrieroglecironictdempeaekt 524, farcxabiple.of the wafer 500 toward the

front surface The. of .these channel s, 530 he substaptially
equi valent to ?:%@rﬁe%ﬁﬂgﬁgg}fg %ﬁ@g%i’?'{j"@é’aﬁé‘ﬁl C%@@%ﬁlf’?ﬁe&a 8]{‘6’B|Cbctroni c
conponent fpiowgpheeash 20 cofresporids t&iogaoé trfehgem@?lly @é)ggél fitst Btrabtsss2A alhogt
50-125 mcrons). In sonme circunstances, the er 500 may be processed in
accordanceengwci'weg%%{ﬁhn%sn%?wf‘s‘fﬂﬁ frh(:/'QquS&lV\'@B’g?‘-’d?@ t{"ﬁ@)(’ﬁr 9EX8NdSe 516
of the wafaousdthd éntirplpefiphédad thenigbéeeirénit cBRlpohanoeto, bhiisliacssicel the
waf er 500 and, hence, of the mcroelectronic conponents 520. In such a

ci rcunst arff P2rRIR HBPPAISISQ RaY feliemmels Beb crapspord taithe set dessqosd hei ght
h and the syedid saNatightl FdNERR @5ultdM second set of parallef channels (not shown

in Figure 12) would intersect at least some of the channels 530 that follow paths
correlated to the first streets 522.

The channels 530 may be formed using any of a variety of techniques
known for cutting wafers 500. In one particular exampie, the channels 530 may be
formed using a conventional wafer saw, with the dicing blade width of the wafer
saw being generally commensurate with the channel width C.  Another
embodiment of the invention may employ laser ablation or selective etching to
form the channels 530.

The temporary support 560 shown in Figures 11 and 12 may serve multiple
functions. For example, the temporary support 560 may physically support the
wafer 500 during the process of cutting the channels 530. The temporary support
560 may also or may instead protect the contact-bearing front surface 512 of the
wafer 500 during the process of forming the channels 530. Both of these functions
may also be useful in a planarizing step if the channels 530 are formed in the
wafer 500 before the wafer 500 has been planarized to the target thickness T. If
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waf er 500 to be renoved in the planarizing process. In one exenplary
enbodi nent, the channel 530 nay extend a distance of at |east about 1 m|l
(about 25 mcrons) into the target thickness, i.e., at least about | ml
beyond the thickness to be renoved by planarizing. For exanple, the
channel 530 nmay extend into the target thickness about 1 ml| to about

one-hal f t t | chan 530 al so ve a channe vm' dth C
that is atﬂP'Fe Lﬂ{cggés g(?feat etgﬁlpf’ Etg?? H\/\F@? five Ase YHBPYTIEAYL2%C0f t he
m cr oel ecthempocargosqpmmem%(pena)pber omittk@ P tish ewanhdls FB30UMBY She Fdindcae
particul ar I n Fi ures 12-14, this channel W|dth Cis

nbod t.
greater th\?iﬁ1 ‘?Wﬁpﬁr\,\%&p%% HPRY 6@ channel s 530 may fol | ow a path
that general |y I6FiG@apmdse tt@mb@x%r)péuﬁborp%@ Iﬂ%ssbtereﬁ%ﬁm@ga oA MR @dj acent

m croel ectroni c conponents 520 he particular illustrat ed I ment
a nidline Bffasgd 26 ﬂ'ﬂwatenaﬁwemssesmdﬁemp@rery geprarbbbI haabedn ettaamaand

foll ow al I f ee odi ment s,
the mdli ﬁgghgfﬁcﬁ édﬂ%&%neﬁlsg% \F#agt%r gjgbs pgéltagﬁ%ﬁget?réﬁ%gorf F‘(?n{%é)ra% dl i nes
of the assuppattdb2snapeesubRantiSiciheamnende osenhemtioncdeabord Y@nthadesus

where an verhang 125?*% {38““3 5) is provided only al ong one edge of the
m cr oel ectPORCETE SHBRHERBYS20, for exanple. Figure 12 illustrates a single

pair of parall @h@f@ﬁﬁtﬂb@ §§onr€%b :%y"tﬁe %}ﬂacl’fn&i hQWhe & é?]%?églgt E@ﬁtanar

corresponds to one of the general Gr{)ara el first streets
embodi mentROréRnshohthe Raek |5Hffﬁ%€t ﬁé@é iafferifeoning the Shaneeleig30t héhemmzhang

S ar o G HRRl [ ESE R2 e ks o) Sp3Fe £ tsRP e RV cspona

to the setsuppogebdnd streets 524 (Figure 10). The resultant second set of

07 he” ehannel IR LTORHN nd ot tudflestbidne A2 pabvesiiBe, 55,

The channehsnb@® 56{y ahd ther freet siefaee S1D) ©F Rafenrso »haqf bé %Ib@réle'@?or known

for cuttln.g vva] E%fu 500. In oﬁg ggrtlcul ar exanpl e, the channels 530 may be
formed usi ngodiatesh aRd §ﬁ5‘?5 P ar@*ﬁv&”'%ﬁ‘ﬁdfw gPEPARCHEBatRCMPTHWRICE t he
waf er . may be the same as the microelectronic component 110 of Figures 3-5. In the

embodiment shown in Figure 14, this is accomplished by forming a series of
parallel gaps 540 that extend entirely through the remaining thickness r so the
gaps 540 communicate with the associated channels 530. In other embodiments,
the gaps 540 may not extend completely through the remaining thickness r,
leaving a relatively thin connection (not shown) between adjacent microelectronic
components 520. As is known in the art, the wafer 500 may be broken along
these thin sections, with the combination of the gaps 540 and channels 530
serving as score lines between adjacent microelectronic components 520.

The gaps 540 in Figure 14 generally follow along the streets 522 in the
wafer 500 of Figure 13. As the embodiment of Figures 12 and 13 generally aligns
the midlines of the channels 530 with the midline of the associated streets 522,
this will generally center the gap 540 with respect to the associated channel 530,
In other embodiments, the gap 540 may be displaced laterally from the position
shown in Figure 14, e.g., at one side or the other of the associated channel 530.
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saw being generally commensurate wi th the channel width C. Another

enbodi ment of the invention may enploy |aser ablation or selective etching
to formthe channels 530. The tenporary support 560 shown in Figures 11
and 12 may serve nultiple functions. For exanple, the tenporary support
560 may physically support the wafer 500 durlng the process of cutting the

channel s 530. T nst ead ect

t he contact - bea?ﬁlsﬁ ron?\ﬁés&&r ace %i‘ﬁﬁ%’stnﬁéb ﬁ\% 5 g@%@‘é{ﬁn ﬁggatoh‘gdg} ocess
of form ngG lethehasroeladed gaps Bdth e tdiahe ﬁ:&ecdnceriﬁ theafimehsionder usef ul in
a planariz 500 before

t he waf er é@%%ﬁaeggg ({I) ﬁg%%gz%gq (%%gﬁg@awgirgg%ﬁdgﬁ%ggﬁ \*Af‘lafpgllr’t an the t he

functions aésiteRewlddiNeIcArthie TVRRRINg PEDIRIR fasnRf nﬁf}ﬂg%\%@éﬁ{:y@og@%ﬁent

t enpor aryn%f@pﬁrt 560 may be omitted and the channels 5 may or med
y

wi t hout e e Heroelsisierigrapmuepedt 111G EolUdea api QertearntB] 25 hrﬁ onlyrper ar5 %0
56 e r
A B Boond ¢ onno iDL ISRIERIES 1he R WISBT malkte 2pFrhtaBly o B I LE, 206
of the wafsumBhihe Gsinedidverratgewidd] B/ érwthb@ptvadtﬁoeaﬂre }ﬁpmziqrm?gsﬁ%mmy be
h t the firs enporary
support 500" il SRR Ay e R kikiesS BBt Aodth 8 SdRoLbRGRR |y
copl anar  §40 pérmmrallyohligree wiack sridraseasstBicad Eha”l’frfe?53(5 ormng the channels

530. This will |l eave a renaining thickness r of the wafer 500 spaced above
the tenporary 8dppEMP °§E§Qe”tl§5h°&iﬁltiﬂﬁ‘@"ﬁHﬂoﬁ%mt%@e@@tml@\pﬁ@pomrdldri@ss r of

the waf er (400 BRRIMG 185 oﬁ*@él:'ﬂe&fsthél W :tgﬂ)oﬁgg S EhSHt iR e% éf)aﬁr{ rat he

waf er 500 may be separ at ed sin 0O a series o
“mi cr oel ectFafil ¢ thespevrhasgs 425 maoffhamlalaubstamagllybmaslamsamhasg tvitith W.

T ot oo SRR i S DR Be dbbrlhere BB Pl ot
t hat ext endddnGiples ywa hrr@sghetdverrraﬁgafi/idihrw. t By glenessily raligfing i8e midlines
of the gaps 540 with the midlines of the associated channels 530, the remaining
thickness r (Figure 13) may be divided into two overhangs 125, each of which has
approximately the same width W.
As noted above, some embodiments of the invention employing
semiconductor dies as the microelectronic component 110 may have overhang
widths W of about 26 mils (about 50-150 microns). In forming such a
microelectronic component 110 in accordance with the process outlined in
Figures 11-14, the channel width C should be about 4-12 mils (about 100-300
microns) greater than the gap width G. In one example, the gaps 540 may be
formed using a wafer saw having a blade width of about 1.2-4 mils (about 30-100
microns). To form microelectronic components 110 having a uniform overhang
width W of 2-6 mils (50-150 microns}, the channel width C would be about 5.2-16
‘mils (about 130-400 microns). These channels 530 may be formed using a wafer
saw with a dicing blade width approximately equal to the channel width C.
~ Figures 11-14 illustrate one possible process for forming microelectronic
components, e.g., microelectronic components 110, in accordance with one

embodiment of the invention. A variety of other approaches may be used, though.
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gaps 540 communicate with the associ ated channels 530. In other

enbodi nents, the gaps 540 may not extend conpletely through the remaining
thickness r, leaving a relatively thin connection (not shown) between

adj acent mcroelectronic conponents 520. As is known in the art, the wafer
500 may be broken along these thin sections, with the conbinati on of the

gaps 540 a L S 4SC 183 bet we ace

n croel ect Pﬂ%ﬁ%}ﬁ%ﬂ%ﬂgﬁgﬁ%m g@g%&%ﬂgﬁgé%esﬁ@&? rhé: Y %45%@ @P’J?mﬁ'”f ol | ow
al ong t he sttacheddosiae front surtacevGtideof tﬁ@ﬁ)fa@ér goioguiien fosminStHehsaperaaodirngent  of
Fi gures 12 atﬂg éa%ggner ally ali g m dlines of the channels 530 with
the midling At é’%/aé StVeBt § Lutting, tQol \jnay RfeAEREPAyINGeRter the
gap 540 Wi tiharinessp8sn té eut e GaROsidtemh @u@admﬁheﬁ?féb towdtd hd Honk nts,
the gap 54 Kbbe di spl aced laterally fromthe position shown in Figure

1;1 e. Ig , Sl%%@ sMbpHiEnesithide gsp PHemay extangl thrbughasomes 06530 of Lme g_ fThe
G
et kg Sy % b G B R

t he associ ated gaps tiv ef ence
channel s 5B@kaass trheﬂ’ie}amlsatvedagagl}mré4ﬂewfbt bdeqﬂémgi taé Wefapts50onirpart on

the desir ] W of th overhan 25 in the fi |shdm'croe,lectronic
conponent g‘%fgqg%} ?tﬁé e?'éoé'f‘? O%Pé ‘gfﬂ?ﬂﬁﬁgﬁtwﬂ b SOHNAY &S dise¥r hang
125 on onlfy)rmlmg thefgapt 540 mo@lﬁmfb &r d@Bstahtitfly AIPBNHe WidkhBsETMBY tHRe

appr oxi ma sum of the desired overhang wdth Wand t he gap

t el %% ; 8 to the
width G T @ 540rE)ANRER SSBdn@ thennie fasmedhino gating Hewatsiia framnthe
thi ckness e y..al d wth
a side of tah%@é'gﬂsgglsgté )gé%%lgﬁ%er%ogﬁ%mw?ﬁga@qn%@%lopr?gﬁc?}?éﬁég\%‘?aﬁ é@]lg)ur e 14,
the ni cr odPEBt Aok @orenatit batho of Hhs adjacendr hdges Idf5then neiacielantrohite t wo

opposed si t he I hese over han 125 nay have
subst anti ﬁqﬁ@ gvgggprg o@‘er éara%\eevm 'Vﬁ%%dfrﬁ Eﬂﬁﬁn%‘[erwtmsh?%lrﬂ 2%
enbodi nentforregd be aﬂxppdpxmgat%éq/mualbcﬂrmt eempapentsi 1d0MbyCoting ohwkerrﬂ mes
t he overh%r?%1 ﬁ%% I%yt enerallé allgﬁ the mdlines of the g{g ps 540
with the 98 St Hle S%CEP Forue RRePeentsb10 @Rd ¢wling anather Keifckness
r (Fi gur e dlé)g theyopposité vilge df hatmictoMecRldRgonkab11@ach of which has
The above-detailed embodiments and examples are intended to be
illustrative, not exhaustive, and those skilled in the art will recognize that various
equivalent modifications are possible within the scope of the invention. For
example, whereas steps are presented in a given order, alternative embodiments
may perform steps in a different order. The various embodiments described
herein can be combined to provide further embodiments.
In general, the terms used in the following claims should not be construed
to limit the invention to the specific embodiments disclosed in the specification
uniess the preceding description explicitly defines such terms. The inventors
reserve the right to add additional claims after filing the application to pursue
additional claim forms for other aspects of the invention,
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approximately the same width W As noted above, sone enbodi nents of the

i nvention enploying semconductor dies as the m croel ectroni c conponent
110 may have overhang w dths Wof about 2-6 mls (about 50-150 m crons).
In form ng such a mcroel ectronic conmponent 110 in accordance with the
process outlined in Figures 11-14, the channel w dth C shoul d be about
4-12 mls (about 100-300 mcrons) greai|s than the gap wwdth G In one
exanpl e, the gaps 540 may be formed using a wafer saw having a bl ade w dth
of about 1.2-4 mls (about 30-100 mcrons). To formm croel ectronic
conponent sl{\eylo having a uni formoverhang wdth Wof 2-6 mls (50-150

m crons), & %4{@nnel width C would be about 5.2-16 .mils (about 130-400
m crons). These channels 530 may be formed using a wafer saw with a dicing
bl ade wi dt h approxi mately équal to the channel width C. Figures 11-14

i I I'ustrat el.one Aposgbbleetrgmiocospohent gaukage gomprisingl ectroni c  conponents,
e.g., mcroelectrqnic, conponents 110, in accordance with one enbodi nent of
the invention. SSYPHTRI r%?g BiMEURESHTaEPes may be used, though, 19 In

anot her enbodi @ﬁﬁoroé[@&tr&%é%@gb@?h%ﬁ@&\t%aﬁrg%%e&%rﬁjE%chné%g[fggéﬂgr emai n

attached to the front surface en formng aps
540 and a dicing Wheliest strfacavhbéang sasurtaceadrbe igreatet thag 4 soffaceyrcaeot
directed into the tchannelds 530 to cut the gaps 540 fromthe channel 530
toward the front siif§3e®" %N such an enbodi ment, the gap 540 may

extend t hrough sseurReitiogh |meﬂér_iélrb?tacﬁi?n@ﬁbé‘%@@o@&@%&‘%sﬁ the nhitrdeligaRS 540

do not extend through the entire remaining thickness r, they may serve as
score lines for bré&akipagentde thammaunsog surface oflnssadstrate, dhe pementitituis! |

anot her enbodi nent : fer 500 e diced by formng. the gap 540
t hrough some or suB‘sa{t%ﬁ?‘}A%F‘EQd'Hﬁ 0%‘%5 gwogﬁingsgeqmgpért ﬁte tn?vag%ﬁ%n 00. The
channel s 530 nay t batfadeof hemidrdtyeditdnid Esmpdhiai BLY coVeimgta SurfRRcireaur f ace
516 of the wafer 500, effectively widening a portion of the gap 540 to

forma kerf on one®bfhegBewntsig surtacadnalds o asertes themn thasurfee Geeaet theni c
conponents 110. | npane,RhdfEARL Y€ ot IRe TR Bnpohlf OVer hangs 125 may be

2. The microelectronic component package of claim 1 wherein the
microelectronic component has a periphery between the first and second
surfaces, the periphery extending laterally inwardly along at least one edge

of the microelectronic component.

3. The microelectronic component package of claim 1 wherein the
microelectronic companent has a periphery between the first and second
surfaces and the periphery includes a first portion adjacent the first surface
and a second portion spaced from the first surface, and wherein the first
portion is oriented at a first angle with respect to the first surface, the
second surface is oriented at a second angle with respect to the first

surface, and the second angle is different from the first angle.
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formed on already singulated m croel ectronic conponents 110 by cutting one
kerf along one edge of the mcroel ectronic conponent 110 and cutti ng

anot her kerf along the opposite edge of the microel ectronic conponent 110.
The above-detail ed enbodi nrents and exanpl es are intended to be
illustrative, not exhaustive, and those skilled in the art will recognize

that variods efhewitealeorodicd tetatdriht pcRagOsE bRIE WirkeP cb}?@ri%ﬁg% of the
invention. For exanple, whereas steps are presented in a given order,

alternative emb8dfansHiast thah goyass ths micseelsstronic aompementent or der. The
vari ous enbodi nents described herein can be conbined to provide further
enbodi nents. In general, the terns used in the follow ng clains shoul d not

be construgd t®Bhéi mitrobhketrbhizetononkat t PEciGRBCIdF GImbodi {WRBEeH difge! osed
in the specification unless the preceding description explicitly defines

such terms. TheMGRRAEENEC companst is pleciicgli caupledtie theslbstoatel cl ains after
filing the application to pursue additional claimforns for other aspects
of the invention. -20 CLAIMS IIW claim 1 A mcroelectronic conponent

package coOBpri sThegmicrackabshit ajotndttiehd PagkdFeustt ¢igith 3UNREGER aTomponent
m croel ectronic c?%gonent having a first surface and a second surface, the

first surface HERH %?”é?ﬁi ft%(cﬁ"edﬁ@é Yage af hramiciogastienie campanent is he
second surface;glgeif Eb&bi@HStonﬂJieers'uB{ster'ét B{/j?ﬁ? gfgiéé,gﬁlrﬁ-%gog%dr%%ﬁhiqa?@% ,?L et he

m croel ectronic conponent to the nmounting S
cenentitious reapsabneatooionytreuhissaéotrdpRycombanape bhatiewiref the second
surface of the mcroel ectronic conponent but covering a surface area of

the nounting surface that irs no greater than the surface area of the first

surface of7.the THCHRAbEBEEONE CoRHBRRAERL FGaill G | onent
Sackage of ol g MeREOERLLANLS FYORRAEPLckage FGaill § fﬁﬁthE&ﬂBh&n&%’fﬁp
overhang space between the first surface of the microelectronic component
and the mounting surface of the substrate, a quantity of the cementitious

material extending into but not laterally beyond the overhang space.

8. The microelectronic component package of claim 1 wherein the
microelectronic component comprises a semiconductor die, a periphery of
the die extending laterally inwardly in a direction from the first surface

toward the second surface along at least one edge of the die.

9. The microelectronic component package of clam 1 wherein the
microelectronic component has a periphery, the periphery extending
laterally inwardly a first distance in a direction from the first surface toward
the second surface along a first edge of the microelectronic component, the
periphery also extending laterally inwardly a second distance in a direction
from the first surface toward the second surface along a second edge of the
microelectronic component, the first distance and the second distance each

being between about 2 mils and about 6 mils.
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m croel ectroni c conponent has a periphery between the first and second
surfaces, the periphery extending laterally inwardly along at |east one
edge of the mcroel ectronic conmponent. 3. The mi croel ectronic conponent
package of claim 1 wherein the mcroelectronic conmponent has a periphery
between the first and second surfaces and the periphery includes a first

portion adji@cent rﬁibmeiédtr@hicsdﬁnipﬁﬁént gé@(a@e%@,ﬁwigm@prti on spaced fromthe
first surface, and wherein the first portion'is Oriented at a first angle

with respect to?fHestatest surface, the second surface is oriented at a
second angle w ; (o) first . surface nd. t he_seco angle is
di fferent from%mgﬁ\?&%&%g{ﬁg qunff{ E?V'?ﬂ@ fﬁﬁsﬁ?@%ﬁ@&ﬂ%f‘@ CoMpoREAR

package of claim | detohbedide HMIrgS bNSecdhd SIRARPFHE A8t shARr tﬁQHet[gé fir0e
m croel ectroni c conponent. 5. The m croel ectronic conponent package of

clai m 1 wherein t hé"ofiecAodffeenee Matweembunérat prefilel et thec addondcprgfileed t o
the substrate. 6. The.m.cC roni ¢ _conponent package of claim| wherein
ot B RO 0

a conmponent contac surface of the mcroelectronic

conponent is ed eehrenttiblsy neestil eftabRingBeSsHohH adiGe RY tAe Whitfoeidddighher

conprising an encapsul ant that covers the m croel ectroni.c conponent and
the wire. 7. The ni%rganest odhesubgidenent package of claim 1 further
conprising an overhang space between the first surface of the

m croel ectroni c conponent and the nounting surface of the substrate, a

quantity of1.t helleemiorbéletioosic compenemt pAxaga & RiimMPwlsleimatqlpkie & | v
beyond t he overnangmzﬁ{ace. 8. The m croel ectroni c conponent package of

claim 1 wherei ANgK lWQuseNaiEriabetendsoinio Reimot daterally heyoad esrmivedrangct or
die, a peripherghaph pebdiorfing Oﬁé{fﬁ'ﬂgid?ﬂfhg%ﬁﬁﬁkétf’f‘- inwardly in a direction
r

fromthe first surface towa e~“second surface along at |east one edge
of the die. 9. The m croel ectroni c conponent package of claim 1l wherein the

' [ t _has a periphery, th eri phery extendin
mi cr oel ect_‘ré_) N e MRS S Ectraic comBone pachge ofe cigim 18 whe¥"ein the overh%ng
is a first overhang and extends along a first edge of the microelectronic
component, further comprising a second overhang extending along a

second edge of the microelectronic component.

13.  The microelectronic component package of claim 10 wherein a bead of
material squeezed laterally outwardly when the microelectronic component
was attached to the substrate extends into but not laterally beyond an

overhang space between the overhang and the substrate.

14.  The microelectronic component package of claim 10 wherein the

cementitious material comprises a curable die attach paste.

15, The microelectronic component package of claim 10 wherein the
microelectronic component has a periphery between the first and second
sides, the periphery extending laterally inwardly along at least one edge of

the microelectronic component to create the lateral overhang.
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| aterally inwardly a first distance in a direction fromthe first surface
toward the second surface along a first edge of the mcroelectronic
conponent, the periphery also extending laterally inwardly a second
distance in a direction fromthe first surface toward the second surface
al ong a second edge of the mcroelectronic conponent, the first distance
and the segond Hestactoelceashio RipRACRCEARERe P Um0 hefBEmBRANE ) M | <.
-22 10. A mcroel ectronic conponent packagé conprising: a substrate; a

m croel ect r oni cergaRpeiaehihahesvenythe micratlectianic tanmporend first profile and a
second side having a second profile that is smaller than the first

profile, a difference between the first profile and the second profile
defini ng a17.at eTrd  @KRHHBBEONIANBoRPEREMN bk RS HRIGAINR! 1R {WAERIN ItHhe
second side of the mcroelectronic conponent to the substrate. 11. The

m croel ect r oni dNSERISHEMIC pRIoRe Rt b eletticallyl®uplast toithe aubpieate.i ty of the
cenentitious material extends into but not laterally beyond an overhang
space between the overhang and the substrate. 12. The m croel ectronic
conponent f@Cckagf ohictbalbOirckic WasHBhrikrt NPaBNAI 3R cldid &d | WAkreRY efRANG and
extends along a first edge of the mcroelectronic conponent, further
conprising a sdeisielefi@ifasgmernenideenpasesng semisenduaior dige insfuding an

m cr oel ectroni e 13, T icroelectronic ¢ onen ckage of

cl ai m 10 wher eiqrﬁt(égF%eg@%ﬂ%‘fm %“,TSPeﬁ%ﬁg‘%"rgga@e%ﬂegb@}%Bgﬁgﬁﬁﬁxﬁfﬁ]égp en the
m croel ectroni cactiogpsgient was attached to the substrate extends into but
not laterally beyond an overhang space between the overhang and the
substrate. 14. The m croel ectroni c conponent package of claim 10 wherein

e oo aertal ! AR ARG oGO RRNLO St HaRAPLP ol 1BHAGENAAS Fertlahg T

m croel ectroni ¢ conponent pac erern
has a width of about 2-6 mils.

20.  The microelectronic component package of claim 10 wherein an overhang
space between the overhang and the substrate extends entirely around a

perimeter of the second side.

21. A microelectronic component package comprising:
a substrate;
a microelectronic component having a front dimension larger than a back
dimension;
a paste between the microelectronic component and the substrate that
bonds the microelectronic component to the substrate, the paste
having a dimension that is larger than the back dimension, but is

smailer than the front dimension.

22.  The microelectronic component package of claim 21 wherein the front

dimension is a transverse width of a front surface of the microelectronic
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m croel ectroni c conponent has a periphery between the first and second
sides, the periphery extending laterally inwardly al ong at | east one edge
of the mcroelectronic conponent to create the |lateral overhang. -23 16.
The m croel ectroni c conponent package of claim 10 further conprising an
encapsul ant that covers the mcroel ectronic conponent. 17. The

i or 0el ect T oni coiIBRRAERNARAE REE dRhertd i 8 d BobSI i e, BieIRkiPGE Toni ¢
conponent is electrically coupled to the su s?ra e. : e mcroel ectronic
conponent packagyeewfndiwfare Xl thwhmieoeietthenic oomporedrdct r oni ¢ conponent
conprises a sem conductor die including an integrated circuit in an active
regi on, the overhang being thicker than the active region. 19. The

m croel ectpmni W?@W@ﬂ%’[@cﬁ@ﬁﬁ?ﬁgﬁp_@ﬁerﬁ' L8 Yhershnot e‘?&ﬁrE\%nﬂonﬁas a

w dth of about 2-6 mls. e mcroel ectroni c conponent package of claim
10 wherein an cli@ehaing isspiceswrrseaddint dfea duant eunfacard thbanistdeseatane
extends entirely around a erinmeter of .the second side. 21. A
m croel ectroni C%Wngﬁndpg&hgg‘ URPITIR y-2 J380EET d‘i"gﬁ‘ gf a second
M croel ectroni GeREBREY mitRye B&éhid E&ﬂborﬁ’érﬁ?ﬂﬂ%‘fﬂiﬁt bR Rfort at E%Ei!‘

di nensi on; a paste between the m croel ectroni c conponent and the substrate
that bonds thebeiutddetisclergasithan bemsskeimenson.he substrate, the paste
having a dinension that is larger than the back dinmension, but is snaller
than the front dinension. 22. The m croel ectroni c conponent package of

clai m 21 viher eiThe hbcloeRttronidl BBIRBbREHt| éa&a?é%ﬁ&l%l’rﬁ@ﬂ“vﬂ'{e?eiﬁfth@_ froRit
surface of the mcroelectronic -24 conponent and the back dinension s a

cor r espondi ng tdigResiends ar@npvasse width of a front surface of the microelectronic
component and the back dimension is a transverse width of a second

surface of the microelectronic component, the front dimension being about

4-12 mils targer than the back dimension.

25. . The microelectronic component package of claim 21 wherein a difference

between the front dimension and the back dimension defines an overhang.

26.  The microelectronic component package of claim 21 wherein a difference
between the front dimension and the back dimension defines a lateral
overhang and the paste layer extends into but not laterally beyond an

overhang space between the overhang and the substrate.

27. The microelectronic component package of claim 21 wherein the

microelectronic component is electrically coupled to the substrate,

28. The microelectronic component package of claim 21 wherein the

microelectronic component comprises an integrated circuit die.
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a second surface of the mcroel ectronic conmponent. 23. The m croel ectronic
conponent package of claim 21 wherein the front dinension is a transverse
width of a front surface of the mcroelectronic conponent and the back

dinmension is a transverse width of a second surface of the mcroelectronic
conponent, the front dinension being at |east about 4 mls larger than the

back di rrenz@.on.w@mzarﬂaﬁ[é&r@meb@ﬁﬁémt%&R%@%%tﬁiﬁggﬁa\gﬁe@fn R ipdbe!

[

wherein the front dinmension is a transverse w dt a front surface of

t he mi croel ect rBYRcis I8 gtiissh eantagnith Kee ixicketicironsi ampeat andngthetree Wi dt h
of a second s%ﬁgﬁgeof the m croel ectroni c conponent, the front di nension
bei ng about 4- m‘s | arger than the back dinension. 25. The

m croel ectroni c conponent package of claim 21 wherein a difference between
the front dimension and the back di nension defines an overhang. 26. The

ni croel ect¥®ni A BLsrABlsEHENIESORMgBSR Paskadercompusigei n a di fference bet ween
the front dinme .196%’( t he back di nension defines a |ateral overhang and
the paste |ayer extendS into but not |aterally beyond an overhang space

bet ween the over bamigoaddctbheieshivirld afikst sefacd e sBEHOSREE! ARl antRfgeonent
package of claim21 wherein the mcroelectronic conponent is electrically

coupl ed to the sub&xtending betweendhaifiest seirfaes eodi the cespath sutfagsacitegeinof

| ai 21 wh i t I N { i i nt t ed
cireu ¢ aies Shn pie L SLAELhN B HRIROREN afP TR LR SRa Yrtals B 250
wherein the paste sbeaymd surfadenardé tiestis lees trant theifirdt suffacabeg=zoel ect roni c

conponent and w t]h he substrate. 30. A mcroelectronic conponent package
conprising: a%% REVIrg SRR SEPIBIY aicemponent cantect carried kvalbe, a

second surface, andrAR.AdESto SXHRAH QHOPHYRR UL, Al Surface and the

second surface, wherein _
an encapsulant covering the semiconductor die and the at least one wire,

the encapsulant having an edge spaced laterally from the edge of the

semiconductor die by no more than about 0.5 mm.

31.  The microelectronic component package of claim 30 further comprising a
die attach paste that attaches the die to the substrate, wherein the paste is
in direct contact with the second surface of the semiconductor die and with

ihe substrate.

32. A microfeature workpiece comprising:

a wafer having a first surface and a second surface and including first and
second microelectronic components, wherein the first surface carries
a first set of contacts associated with the first microelectronic
component-and a second set of contacts associated with the second
microelectronic component, and wherein the second surface is spaced
from the first surface by a wafer thickness:

a gap extending along a first path between the first set of contacts and the

second set of contacts, the gap extending inwardly from the first
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the first surface has a first surface area and the second surface has a
second surface area that is less than the first surface area; at |east one
wire electrically coupling a conponent contact carried by the first
surface to a contact carried by the substrate; and an encapsul ant covering
t he sem conductor die and the at | east one wire, the encapsul ant having an

edge spaced |ater a'sl%faﬁ_?_%r‘sb&s%ﬂl% tfdt id s tmh%%agfggﬂ(ggéﬁ (#Y'?;’ﬂg dore

than about 0.5 nmm 31. The m croel ectronic conpone i'm 30
further conprisi ng remadieg adistacbe fasweent Hbe gdd aphea plhre difetHeo sedend
substrate, wherein trrlfe g_a%r%ﬁ is in direct contact with the second surface
of the seniconduct 6 &CE wth the substrate. 32. A mcrofeature

wor kpi ece conpra shashel &g Eﬁﬁr&g Oficir'ﬁ Ithe SeSiid 368a3d &cBh g&gﬁ#{ Lgce

and including first and secon ectroni c conponents,
first surface carrithat isalgssr thanset egtiaictentrec remaidrar iditarctepi wirertihetta r st
m croel ectronic cogﬁonent-anaga sec&gd set of contacts associated with the

ORMNESY SrpYAghdnan fbe vk and fellowse @osacanst made that spaced

second mcroelectr

fromthe first surfReeshynds wahekirdphgkness; a gap extending along a first
path between the first set .of contacts and the second set of contacts, the

gap extending inwardly fromthe first -26 surface a first distance that is
| ess t han e fer.thi ckness, defining a..remainn i stance between the
gap and a :|§o 'an\gﬁ'o %{%Qfegﬁggwrkgﬁ?q gta,g'"ér?fa FRENhE C ?F%HB!“HQ”’WW& dly
fromthe secondygputd apapatsedRN@rgdi &I@é@@ctrclirh@tcdn%dn%ﬁﬁ fidMRNne" s&hial to

t he remai ning di stance, wherein the channel is wi'der than the gap and
foll ows a secordcipRiertioni correnastponds to the first path. 33. The
m cr of eat ure wor kpi ece of claim 32 wherein the channel joins with the

34. The microfeature workpiece of claim 32 wherein the channel is at least

about 4 mils wider than the gap.

35.  The microfeature workpiece of claim 32 wherein the channel is about 4-12

mils wider than the gap.

36.  The microfeature workpiece of claim 32 wherein a midiine of the channel is
aligned with a midline of the gap.

37.  The microfeature workpiece of claim 32 wherein the gap is defined by two
opposed sides and the channel extends laterally beyond each of the

opposed sides by at least about 2 mils.

38.  The microfeature workpiece of claim 32 wherein the gap is defined by two
opposed sides and the channel extends laterally beyond each of the

opposed sides by about 2-6 mils.
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gap to separate the first mcroel ectronic conponent fromthe second

m cr oel ectroni ¢ conponent. 34. The m crofeature workpi ece of claim 32
wherein the channel is at |east about 4 mls wider than the gap. 35. The
m cr of eat ure wor kpi ece of claim 32 wherein the channel is about 4-12 mls
wi der than the gap. 36. The m crofeature workpi ece of claim32 wherein a

m dl i ne of 39.he TramRebichtre ahdrefigte W EBIR 3Q1\ﬂl.é'raﬁn b gn@@i%aar%?/e' is hge

m crof eat ure wor kpi ece of claim 32 wherein the gap Is fine

opposed si des diiaatentharhameéonebel ofthd waler tiidkpebeyond each of the opposed
sides by at |least about 2 mls. 38. The m crofeature workpi ece of claim 32
wherein the gap is defined by two opposed sides and the channel extends

lateral |y 4@yontheeifiorebtdrbevorRPIBESs & chirfie® WNerdlPitle g%&nﬂi distanceic &9 The

m cr of eat ure workpi ece of claim 32 wherein the second distance 1's no
greater than ai®wft abREt Al of the wafer thickness. 40. The nmicrofeature
wor kpi ece of claim 32 wherein the second distance is at |east about 2
mls. 41. The m crofeature workpiece of claim32 wherein the second

di stance 41, abiel mirbieatre. wéikpicBeomiaRP hOAHERITAKREEGR Ofsidilcal /) 32
wherein the gap is a first gap and the wafer also includes thir

ni cr oel ect r oni @0eH HBWY- associated with a third set of contacts, further
conprising a second gap extending between the second and third sets of
contacts, the second gap being substantially parallel to the first gap.

43. The ni42 of Greunierofesatup: aeekmécd bRdint 82 Wireinitht RpcBanfiet gbs aidf i 1 st
channel and th secgefnd[ ap extends along a third path, further conprising

a second channd® WRERT 180 Wickedes; thid miseoeisqtropicyegmpenent sissesisted wiuet h pat h
third set of contacts, further comprising a second gap extending between

the second and third sets of contacts, the second gap being substantially

parallel to the first gap.

43.  The microfeature workpiece of claim 42 wherein the channel is a first
channel and the second gap extends along a third path, further comprising
a second channel that is wider than the first gap and follows a fourth path

that corresponds to the third path.

44.  The microfeature workpiece of claim 42 further comprising a third gap that

intersects the first gap and the second gap.

45.  The microfeature workpiece of claim 32 further comprising a dicing tape

attached to at least one of the first surface and the second surface.
46. A method of manufacturing a microelectronic component, comprising:

forming a first kerf in a first surface along a first edge of a microelectronic

component, the microelectronic component having a target thickness
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that corresponds to the third path. 44. The m crofeature workpiece of claim
42 further conprising a third gap that intersects the first gap and the
second gap. 45. The m crofeature workpiece of claim32 further conprising a
dicing tape attached to at |east one of the first surface and the second
surface. 46. A nethod of manufacturing a m croel ectronic conponent,

conprising: forni ngdankifrstkdtPektehding idtbted taryef ARKNBELA%IrG didthsde §d9e of
a mcroel ectronic conponent, the mcroelectronic component having a target
t hi ckness -28 and taedveen sboyleh mil @ndeabgiuhond halbtheterdehthjetneski ckness a

first dist . 1 il and about half the target
i ckness; 1 or HoRG™ acennt it i % s SrBrR pRace Sromh Hoectoms cdge

of the microel ect moidioelemmpiNeshporidhe, SRCRBENK Keff SXdRI i}ﬂog}'ﬂé Rarhde
target thickness a second distance of between about | mT and abolt one

hal f the target thileikieass, a #ggond distanoegoft hrsween abositiftf i erdf atdut one

m croel ectronic co : a of a substrate. 47. The nethod of
claim46 further c%?ﬁ%?aﬁé&éﬂgﬁﬁ%gﬁpy coupling the mcroelectronic

conponent to t futtashibgtthatiest stidfacd loe tHeiieseleétréid CBimpOn¥RaHSl Bulkhte &f I st
kerf extends | ateral lL%)ﬁlt nwardly from the first edge by at |east about 2

‘mls. 49. The met héFUEU@leai m 46 wherein the first kerf extends laterally
innardly from the first edge by about 2-6 mls. 50. The nethod of claim46
wherein the first kerf extends laterally inwardly from the first edge by

at |east affout Theninethamdoft Riniseadendurkes compesiAg bRERIANY YoouplMgr gey from
t he second edge .bly fﬁt& | east about 2 mls. 51. The nethod of claim46
wher ei n at t achi"HgroeHErPpicIonRaneat to e suhstratai cr oel ectroni ¢ conponent to
the substrate surface conprises disposing a flowable cenentitious materi al
between the first surface and the substrate

The method of claim 46 wherein the first kerf extends laterally inwardly from

the first edge by at least about 2 mils.

49.  The method of claim 46 wherein the first kerf extends laterally inwardly from
the first edge by about 2-6 mils,

50.  The method of claim 46 wherein the first kerf extends [aterally inwardiy from
the first edge by at least about 2 mils and the second kerf extends laterally

inwardiy from the second edge by at least about 2 mils.

51.  The method of claim 46 wherein attaching the first surface of the
microelectronic component to the substrate surface comprises disposing a
flowable cementitious material between the first surface and the substrate
surface and pressing the first surface toward the substrate surface while
keeping the cementitious material entirely within an aréa defined by a

periphery of the first surface.
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surface and pressing the first surface toward the substrate surface while
keeping the cenentitious material entirely within an area defined by a
peri phery of the first surface. -29 52. The nmethod of claim46 wherein the
m croel ectroni c conponent conprises a sem conductor die included in a
wafer that includes a plurality of additional sem conductor dies, a

di f f er encespet Wiigd miditeod mrahm@u@tmsmatﬁg éﬁ?urﬁc%%séo orleRE c¥Rbfes

defining a remaining thickness, the net rrsing s verlng t he
remai ni ng t hi ckdesnicendumier diee intlededhiicr @ewvafet rioat dnalodexo ree urtilitgmobne  of

the additional semconductor dies dies, a difference between the first distance and a

thickness of the wafer defining a remaining thickness, the method further
comprising severing the remaining thickness to separate the

microelectronic component from one of the additional semiconductor dies.
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