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FI ELD [ 0001] The present disclosure is related to packaged

m cr oel ectroni ¢ devi ces and net hods for manufacturing packaged

m croel ectroni c devi ces. BACKGROUND [ 0002] Processors, mnenory devices,
i mgers and ot her types of mcroel ectronic devices are often
manuf act ured on sem conduct or wor kpi eces or other types of

wor kpi eces. In a typical application, several individual dies (e.qg.
devices) are fabricated on a single workpiece using sophisticated and
expensi ve equi pnent and processes. |ndividual dies generally include
an integrated circuit and a plurality of bond-pads coupled to the
integrated circuit. The bond-pads provide external electrical

contacts on CHEP 8TACKhPAOHACGEWINHSTANYOYBS Aa98ED SEFORBSDIELYT, are
transmtted to and fromthe integrated circuit. The bond-pads are
usually very small, and they are arranged in an array having a fine
pi tch between bond-pads. The dies can also be quite delicate. As a
result, after fabrication, the dies are packaged to protect the dies
and to connect the bond-pads to another array of larger termnals
that is easier to connect to a printed circuit board.

[ 0003] Conv. %ygﬂ%JI sses for packaging dies include electrically
coupl i ng tf%? on -pg s%gn the dies to an array of pins, ball-pads, or

ot her types of electrical termnals,
{0001] The present disclosure is related to packaged microelectronic devices and

methods for manufacturing packaged microelectronic devices.

BACKGROUND

[6002] Processors, memory devices, imagers and other types of microelectronic
devices are often manufactured on semiconductor workpieces or other types of
workpieces. In a typical application, several individual dies (e.g., devices) are fabricated
on a single workpiece using sophisticated and expensive equipment and processes.
Individual dies generally include an integrated circuit and a plurality of bond-pads
coupled to the integrated circuit. The bond-pads provide external electrical contacts on
the die through which supply voliage, signals, etc., are transmitted to and from the
integrated circuit. The bond-pads are usually very small, and they are arranged in an
array having a fine pitch between bond-pads. The dies can also be quite delicate. As a
result, after fabrication, the dies are packaged to protect the dies and to connect the bond-

pads to another array of larger terminals that is easier to connect to a printed circuit board.

[0003] Conventional processes for packaging dies include electrically coupling the
bond-pads on the dies to an array of pins, ball-pads, or other types of electrical terminals,
and then encapsulating the dies to protect them from environmental factors (e.g.,

moisture, particulates, static electricity, and physical impact). In one application, the



and then encapsulating the dies to protect them from environnent al
factors (e.g., noisture, particulates, static electricity, and

physi cal inpact). In one application, the bond-pads are electrically
connected to contacts on an interposer substrate that has an array of
bal | - pads. For exanple, Figure 1A schematically illustrates a
conventi onal packaged m croel ectronic device 6 including a

m croel ectronic die 10, an interposer substrate 60 attached to the
die 10, a plurality of wire-bonds 90 electrically coupling the die 10
to the interposer substrate 60, and a casing 70 protecting the die 10
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the packagi ng process [O To address these concerns, so
conventi on aml%@k%‘tg‘d dﬁxp@r éy haping dip cstacked microelectronic dies 10a-b. The

microelectronic device 6a includes a substrate 60a, a first microelectronic die 10a -
attached to the substrate 60a, a spacer 30 attached to the first die 10a with a first adhesive
22a, and a second microeiectronic die 10b attached to the spacer 30 with a second
adhesive 22b. The spacer 30 is a precut section of a semiconductor wafer. One
drawback of the packaged microelectronic device 6a illustrated in Figure 1B is that it is
expensive to cut semiconductor wafers to form the spacer 30. Moreover, attaching the
spacer 30 to the first and second microelectronic dies 10a-b requires additional

equipment and steps in the packaging process.

[6006] To address these concerns, some conventional packaged microelectronic

devices include an epoxy spacer, rather than a section of a semiconductor wafer, to space
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devi ces include an epoxy spacer, rather than a section of a

sem conductor wafer, to space apart the first and second

m croel ectronic dies 10a and 10b. The epoxy spacer is forned by

di spensing a discrete volume of epoxy onto the first die 10a and then
pressing the second die 10b downward into the epoxy. One drawback of
this method is that it is difficult to position the second die 106
parallel to the first die 10a. As a result, mcroel ectronic devices
formed with this nethod often have "die tilt" in which the distance
between the first and second dies varies across the device. If the
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manuf act ur i ﬁg mRY |Seich the avire-bonds electrically connecting the first die to the substrate. This

can cause an electrical short that renders the device defective. Accordingly, there is a
need to improve the process of packaging multiple dies in a single microelectronic

device.
BRIEF DESCRIPTION OF THE DRAWINGS
[0007] Figure 1A schematically illustrates a conventional packaged microelectronic

device in accordance with the prior art.

[0608] Figure 1B schematically illustrates another conventional packaged

microelectronic device in accordance with the prior art.

[0009] Figures 2-8 illustrate stages of a method of manufacturing a packaged

microelectronic device in accordance with one embodiment of the disclosure.

[0010] Figure 2 is a schematic top plan view of a semiconductor workpiece.

[0011} Figure 3 is a schematic side cross-sectional view of a portion of the
workpiece of Figure 2.

[0012] Figure 4 is a schematic side cross-sectional view of the portion of the

semiconductor workpiece afler forming an adhesive layer on the stand-off layer.



m croel ectroni c device in accordance wth one embodi ment of the
~disclosure. [0010]Figure 2 is a schematic top plan view of a
sem conductor workpiece. [0011]Figure 3 is a schematic side
cross-sectional view of a portion of the workpiece of Figure 2.
[0012] Figure 4 is a schematic side cross-sectional view of the
portion of the sem conductor workpiece after formng an adhesive
| ayer on the stand-off layer. [O0013]Figure 5 is a schematic side
cross-sectional view of the portion of the sem conductor workpiece
after renoving sections of the stand-off and adhesive | ayers.

[0013] Figure 5 is a schematic side cross-sectional view of the portion of the

semiconductor workpiece after removing sections of the stand-off and adhesive layers.

[0014] Figure 6 is a schematic side cross-sectional view of the portion of the
semiconductor workpiece after inverting the workpiece and reattaching the workpiece to
the support member.

[0015] Figure 7 is a schematic side cross-sectional view of a microelectronic device
assembly including a lead frame, a microelectronic die attached to the lead frame, and a
first singulated microelectronic device attached to the die.

[0016] Figure 8 is a schematic side cross-sectional view of the microelectronic
device assembly after attaching a second singulated microelectronic device to the first
singulated microelectronic device,

[0017] Figure 9 is a schematic side cross-sectional view of a packaged

microelectronic device in accordance with another embodiment of the disclosure.

[0018] Figures 10 and 11 illustrate stages of a method of manufacturing a packaged

microelectronic device in accordance with another embodiment of the disclosure.

[0019] Figure 10 is a schematic side cross-sectional view of a portion of a
workpiece including a stand-off structure and first and second adhesive layers formed on

the stand-off structure.

[0020] Figure 11 is a schematic side cross-sectional view of a packaged

microelectronic device in accordance with another embodiment of the disclosure.

[0021) Figure 12 is a schematic illustration of a system in which the

microelectronic devices may be incorporated.
DETAILED DESCRIPTION

[0022] Specific details of several embodiments are described below with reference

to packaged microelectronic devices including two or three stacked microelectronic dies,
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[0014] Figure 6 is a schematic side cross-sectional view of the
portion of the sem conductor workpiece after inverting the workpiece
and reattaching the workpiece to the support menber. [0015]Figure 7
" is a schematic side cross-sectional view of a m croel ectronic device
assenbly including a lead frame, a mcroelectronic die attached to
the lead frame, and a first singulated m croel ectronic device

attached to the die. [0016]Figure 8 is a schematic side
cross-sectional view of the mcroel ectronic device assenbly after

attaching a second singulated m croel ectronic device to the first
si ngul at gd nb@rioethec tmbmiimendetmé @eckadedQdidh b @ohie dvibes can BFRERIkCyS! de
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10 and 11 il m@g:[e}eatrcm:csteug&s$axoifnciadHrﬁbrbmdchﬁﬁlcmqfoﬁ&tsyﬂdtﬁﬁor%eQﬁ%ﬁged
optics, read/write components, or other features. The microelectronic dies can be SRAM,
DRAM (e.g., DDR-SDRAM), flash-memory (e.g., NAND flash-memory), processors,
imagers, and other types of devices. Moreover, several additional embodiments of the
invention can have different configurations, components, or procedures than those
described in this section. A person of ordinary skill in the art, therefore, will accordingly
understand that the invention may have other embodiments with additional elements, or

the invention may have other embodiments without several of the elements shown and

described below with reference to Figures 2-12.

[0023] Figures 2-8 illustrate stages of a method of manufacturing a packaged
microelectronic device in accordance with one embodiment of the disclosure. For
example, Figure 2 is a schematic top plan view of a semiconductor workpiece 100, and
Figure 3 is a schematic side cross-sectional view of a portion of the workpiece 100. The
illustrated semiconductor workpiece 100 is a wafer 101 in and on which devices are
constructed. Specifically, referring only to Figure 3, the workpiece 100 includes a
substrate 102 and a plurality of microelectronic dies 110 (only three are shown) formed
in and/or on the substrate 102, The individual dies 110 include an active side 112, a
backside 114 opposite the active side 112, a plurality of terminals 116 (e.g., bond-pads)
arranged in an array on the active side 112, and an integrated circuit 118 (shown
schematically) operably coupled to the terminals 116. Although the illustrated dies 110
have the same structure, in other embodiments the dies may have different features to

perform different functions.

[0024] After constructing the microelectronic dies 110, a stand-off layer 120 is
formed across the semiconductor workpiece 100 at the backsides 114 of the dies 110.
The stand-off layer 120 can be formed on the workpiece 100 by molding, spin-on

techniques, film lamination, screen printing, spraying, brushing, a dip bath, or other
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ni croel ectroni c device in accordance with another embodi ment of the
di scl osure. [0019]Figure 10 is a schematic side cross-sectional view
of a portion of a workpiece including a stand-off structure and first
and second adhesive layers forned on the stand-off structure.

. : . . ) : : ¢ on
0020] Figure 11 is a schematic side cross-sectional view o _
Lackagedgnicroelectronic device in accordance w th anot her enbodi nent

~of the disclosure. [0021]Figure 12 is a schematic illustration of a
systemin which the mcroel ectronic devices may be incorporated.
DETAI LED DESCRI PTI ON [ 0022] Specific details of several enbodi nents
are descri beshitaig pracestes. HTleafaed-off 9er 120 has a precise and generally uniform thickness

and may be gencrally incompressible, For example, the stand-off layer 120 can be
approximately 60 microns, but in other embodiments the stand-off layer 120 can have a
thickness greater than or less than 60 microns. In several applications, the stand-off layer
120 can be made of a generally non-compressible material. The stand-off layer 120 may

be composed of epoxy, epoxy acrylic, polyimide, or other suitable materials.

[0025] Figure 4 is a schematic side cross-sectional view of the portion of the
semiconductor workpiece 100 after forming an adhesive layer 140 on the stand-off layer
120. The adhesive layer 140 can be a die attach film or other suitable member for
connecting the dies 110 to other dies as described below. The combination of the stand-
off and adhesive layers 120 and 140 has a precise thickness T within the range of the
desired distance between pairs of stacked microelectronic dies in a packaged
microelectronic device as described in greater detail below. In other embodiments, the
workpiece 100 may not include the adhesive layer 140. In either case, the semiconductor
workpiece 100 can be removably attached to a support member 190 during several
processing procedures to provide support to the workpiece 100. The support member
190 may include a dicing support having an annular frame 192 carrying a replaceable
film 194 that can include an attachment device 196 (e.g., UV tape) for releasably
adhering the support member 190 to the active side 112 of the dies 110.

[0026]) Figure 5 is a schematic side cross-sectional view of the portion of the
semiconductor workpiece 100 after removing sections of the stand-off and adhesive
layers 120 and 140 to form a plurality of discrete stand-offs 130 with adhesive sections
142 on corresponding dies 110. Sections of the stand-off and adhesive layers 120 and
140 can be removed via etching, cutting (e.g., with a wafer saw or dicing blade), or other
suitable methods. In other embodiments, the stand-off and/or adhesive layer 120 and/or
140 can be composed of a photoactive material, and sections of these layers 120 and/or
140 can be exposed and developed to form the stand-offs 130. In either case, the

individual stand-offs 130 include a first surface 132 facing a corresponding die 110, a
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to packaged m croel ectronic devices including two or three stacked

m croel ectronic dies, but in other enbodi nents the packaged

“m croel ectronic devices can have a different nunber of stacked dies
“and/ or may include other components. For exanple, the mcroel ectronic
devi ces can include m cronechani cal conponents, data storage

el enents, optics, read/wite conponents, or other features. The

m croel ectronic dies can be SRAM DRAM (e.g., DDR- SDRAM ,

" flash-nenory (e.g., NAND fl ash-nenory), processors, imagers, and

ot her types of devices. Mreover, several additional enbodinents of
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[0028] Figure 7 is a schematic side cross-sectional view of a microelectronic device

assembly 103 including a support member or lead frame 150, a microelectronic die 110a

attached to the lead frame 150, and a first singulated microelectronic device 104a
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[0025] Figure 4 is a schematic side cross-sectional view of the
portion of the sem conductor workpiece 100 after form ng an adhesive
| ayer 140 on the stand-off |ayer 120. The adhesive | ayer 140 can be a
die attach filmor other suitable nenber for connecting the dies 110
to other dies as described bel ow The conbination of the standoff and
adhesive layers 120 and 140 has a precise thickness T within the
range of the desired distance between pairs of stacked

m croel ectronic dies in a packaged m croel ectronic device as
described in greater detail below. In other enbodinents, the
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the second sur Facé 154omrctipg e aspidelisJAb Agsush. drecbombinedlB Rkl of

second sur tecend-46 1appashd ahtdhe stitbs hasu %Fe%xethén‘léldistﬁ@ Dstﬁﬁch? -
surfaces 1%?1_ _%5esgﬁd]aeral I% "El anar and oriented parallel to hé
backsi des 114 of t N6 PUPEL T Gie 2pteys surfaps Hgroéthe firss dig 1 50eh et dttachiigde
cr oss- sect ezt midrasivciodnid deeicd 004k ikOfle Bkt didE105,9K8 EAMCH thtﬁé)sreié ljece
100 after inverting the workpi ece 100 and reattaching the workpi ece
100 to the support menber 190 with the stand-offs 130 positioned
bet ween the dies 110 and the support nenber 190. Specifically, the
wor kpi ece 100 is renovably attached To the support nmenber 190 with
t he second surface 146 of the adhesive sections 142 contacting the




assenbly 103 including a support nenber or |lead frame 150, a
~mcroelectronic die 110a attached to the |ead frame 150, and a first
“singul ated nicroel ectronic device 104a attached to the die 110a.

For purposes of brevity and clarity, hereinafter the die 110a will be
referred to as a first die 110a, and the die 110 of the first

singul ated m croel ectronic device 104a will be referred to as a
second die 1106. The lead frane 150 includes (a) a die paddle 152 for
“carrying the first die 110a and the first singul ated microel ectronic
devi ce 104a, gand (b) a plurality of leads 154 (only tvvo are shovvn)
for providin leelﬂﬂbamalecmbﬂlytcbh &l to COMsp&HR I gl a n be
ei t her genequuJe%ﬁ @ar to th% second&gql egﬂigﬁl%rw] ave ghtf’fo Pefit e
features to perform |fferent functions. For exanple, the illustrated
first die 11 ncl ve side 112 backsi de 114 opposite
the active sfbg%d}llzuﬂgﬁ I%tr}?s g‘l 5 emat %Eﬁﬁs*f‘l%@o“ill‘ﬂe‘?@fé}’e mistopldetpais )
arranged in Q?chﬁ@?salybfﬁdol #feeranachmgasecdﬁ sihﬂgzlateamdcraé)echsﬁl@gé&%%hb to

circuit 118 upled, to the termnals
16 The Backs MARBGRETa oMl 8% Dr  1Pe Serdec v rmrichdevie ¢

paddl e 152 w%h cah badinssed/e e Birst mreelecanmaemagmm génelan He&arhd 02

to the die pagdbesisls: " X can crlcal coupl ed
ok Sttfgi% OE]% g%lp ﬁerlgﬂg Ly at%?l}“e‘f fortg? }WF ?lélb%‘nd@e%Oa

to corresponagf “Elﬂ'@l eads
100291Af t er XBYTHER: i thy seqqad f'P'P@PleQilloelcm_@aetHMb hie dleattally abmed@D o t he

first si ngu|cﬂﬂ&ﬁondiﬂg0[e@&%| est g g can,be a ach d to the
first die 110% (ym 'g st and- of f Glséhtgog%t%ﬁ%necfe'lg%rt% fofhest
and second dies-Tit% S (fs hecnbodiment describgd lyﬂo“th@l mndtosligﬁrasz&heMG
of the adhesassemblyemi hﬁylndtélx?cmcﬁ tR) RERd Ak 2 Of
the first di r?r ¢ hat the first m@ééérlgzé' q'}Cg;\ilb{l: %i

adheres to the rs’% f‘eo'irlﬁé mYTR  PfgEoe]eptronist dentiasel @lmjtedinnemtstackéue

stand- of f 18Ofignmtiand héss ieitleer S ia0msihgd 2 7878 fRBSH tdy t
termnals 116, Lla{3 l 9:“?% %Elg%w 3hpz'th

2{8 g etlg g 110a so as not to In
first wire- bon I\ﬁ) 483 81 miprRelecaiip devises 1M thkwasbortls o0, drde
st and- of f 13‘@11%111@ thdieada“@heslﬁweTmemtdsmsébﬁzl 193 gdcgRith Iy% ﬁﬂ%ga%ck%&%

first and Sﬁg%gcgdn%sde %9?0’9 apart by a sufficient |stanc
the first wre-bonds a can electrically couple the first die 110a

to the | eadmozup4d V\ngel;}gglt e} He second d llOb As such, the
conbi ned t hi ckﬁess T of fhg&g?%trt]sjdggfé g' %n ’P B‘H%%lﬂilﬁ‘epscééﬁeﬂon
142 is gredP‘é‘ioeIFﬂ%‘Pﬁlcadeaic'étlﬁ??céluwateldatl Rigueest1-8 sitay Winhired @R0guall§ QRd

proj ect frq:mfbrhanacéﬂtﬂed&wf@@@ e 110a. Arter
attaching the Hly i or oel ect I‘Obélcl%%e fé?/%e?lzcoﬁ‘gjﬁ%r f%’”faﬁl@n Pracetes fiee
110a, the t'eFRYPRWUCce s asiempisahesyegiprrcrompeticats Wil ghedeglceof sriGsddd. V

coupl ed t o Foormasloheitng-dieads askolhadivt feefoR 1 4 Bhint %,.0f ; Second

a precise,

W r e- bonds
u&@% "thickness T so that the second and third microelecironic dies 110b-c are oriented

generally parallel to the first microelectronic die 110a. As a result, the packaged

microelectronic device 103a is expected to not have problems with die tilt and the

concomrtant exposure and/or shorting of wire-bonds. Moreover, the stand-offs 130 can

be formed with relatively inexpensive materials, rather than expensive sections of a

semiconductor wafer.




[011301Figure 8 is a schematic side cross-sectional view of the

m croel ectronic device assenbly 103 after attaching a second

singul ated m croel ectronic device 104b to the first singulated

m croel ectroni c device 104a. The second m croel ectroni c device 104b
can be attached to the first mcroel ectronic device 104a in generally
the sane manner as the first mcroelectronic device 104a is attached
to the first die 110a. After attachnent, the second m croel ectronic
device 1046 is electrically connected to corresponding | eads 154 with
a plurality of third wire-bonds 160c. In other enbodi nents, such as

t he enbodi nef03zjescr ibett daloditierd b iRl ©F ﬁﬂﬁﬁacrnﬁmg l’a%}rillifrge] ér\%ns ée‘ﬁﬁ o

assenbly 103. nlgpug %t i ncl ude ‘t)fge second m croel ec

or the assenBl’y ToS"HES & A@rhefE [Ms0ovEr 2 rbprdityriof roieioslettrooni diesdeviaces

attached in sensctoaédc&adwoﬂ:pfeeeghﬂdaém@ﬁn deRct€d folifh 170 |s

fornmed over é] esgg?lh)é?l%rh '?éje‘()kﬁ f sul at% thse&??e%éat 8&%3'?? fom]a

m croel ectro eV| ces o104, Yok SERHRAS 21 @ositipned an pd:rathsmln onSfa t he
| ead franme 1®®‘espﬁrﬁbn$¢w;a’ﬁfe:dnmenﬁﬂ{eymm&s%@tﬁ% b BHidonfi R ﬁ< packaged
m croel ect romgg]angcﬁ& Qn%%éac ][nO %%(f%@r al odi nent's of thé method

of manuf acturing the packagsd R - ?‘f?)ﬁ"lstcs"tﬁél@'ie%élelmfacqﬂﬂﬁlﬂst r at ed

in Figures Zogsay ep I|t a rrrance of the device
103a becausg[ t hiemsem Elgér;} ﬁceygrgd]?'a%h (r%{hoéo]wcﬁ& gguessa stapf-ofE pp adiry

produce and &QelFtiopictdin afaghing ussecrmrpuicresitcsronii Wk ta amug;kbrtdﬁgﬁlﬁaﬁ el

reci sion. Fehpl@ {a f e sections 142
(F:)an be for i §ﬁm§ %%@Fb?gﬂegﬂﬂfdg{ nﬁ?%é‘%k 1§§°“P?e§ %{'ﬁé"tco‘i%e%&ond

and third rmf%‘?“&%lt ecst“fnﬂﬁffc?“d'ﬂee@“ﬂlmd gttaghing the sendatie @eﬂa&nﬁiohynem&al | el

to the firstTheimehoefuahérinidss StHsda thAs kage
m cr oel ectropghc device 103a is %)%pec ed t%%}l%?%g\(lﬂé:’“"% E@ﬁiﬁ gﬁ?rh die

tilt and th& CONFBM PERRexposure and/or shorting of wire-bonds.

Mor eover , tlﬂﬁ, ‘ﬁt ands HOMO 130 can be formed with relatively
i nexpensi ve' mater i al'’s "°Fst FRIOUTERh 2gRpiadsndedes meldingrrsstol-cif structure,

sem conduct &rmmafamdhesv{edﬁba%d the @Ael-ENBAEHEEAY cutBnd TRE 9.8 fstrpcture ¢

manuf act uri pg,a, i, 0 eyi.ce cl ydes form ng a nd- of f
| ayer over a pl upaa ﬁg of n‘fc{(:?fgsel ectr Blﬁ'ihﬁdqdci”g?r dPP“éiie%e%‘%P@mgd@cﬁr@tr

}/vor kpi e Cle @E@e}e@n@m chtgtogae.‘hﬁm'tenbnﬁ@f , bouplite Of rsttslﬂ%uﬁfe%&g?féff tol iRy €O
orma plurgbiy < rod L0l u nd-offs are
p hy cdﬂﬁecﬁﬁzfé"g C?ld e o-ll-&%on 9 alyontg ﬁristémg tsd stadnSt £ ur t her

positioned on a backsid a correspon

i ncl udes cub3spg t hg %me,cg;ﬁg%% ece to sin te the dies,
and attaching fhe stand-off on a%l}r‘\%?h%:" rféu?rlsfeﬂ 'H% 05?8"03“’58?3’&%

di e. Ing a support member and a first microelectronic die. The first die includes a
backside attached to the support member, an active side opposite the backside, a plurality
of terminals at the active side, and an integrated circuit operably coupled to the terminals.
The device further includes a stand-off attached to the active side of the first die, and a
second microelectronic die attached to the stand-off. The second die includes a backside,
an active side opposite the backside, a plurality of terminals at the active side, and an
integrated circuit operably coupled to the terminals. The backside of the second die is

attached to the stand-off without an adhesive positioned between the stand-off and the
backside of the second die.
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not her embodi nent, a method includes formng a stand-off on
gogﬁﬁglnnﬁcroelectronic die, attaching a second nlcroelectronlg_dle
to a support menber, and coupling the stand-off to the second die.
The stand-off is coupled to the second die after formng theh
stand-off on the first die and attaching the second die to L ef_ t
support nmenber. The nethod further includes encapsulating the firs
and second dies and at |east a portion of the support menbera ff
[ 0034] I n anot her enbodi nent a method includes nolding a stand-o .
structure, form ng an adhesive |layer on the stand-off structure, a

cutting the #0a6id- of in ﬁoﬂidﬁ&rﬂ!ﬁ‘ﬂnﬁéﬂt faOkeMicndictdf Foixd ?éce] fncBaaNd; gs&lia% to

1
t hod f i es atachln afirst mc ectroni
;hguggor t mairﬁ) 2,3 p(%lgﬁl ﬂ@m?ekf’tf‘?{c &eSn i ddivéstugl digsdncdide ab activigidé, iar St

die, and conmwen@pasmemuﬁvmewebra&ha»o&v s kol B[ Bl o

o o 0 shandeed Q030110 ot er enbadTent € LSBT cos
ﬁl 21 r grel ect rdﬂilrehtﬁp’éstanﬁ*mﬁ"s b ﬂisﬂaadﬂm&eslolﬂe&db%ﬁdlﬁ‘%@é’sg&ﬁi(aqﬁura thalaﬁur vel ty
the support s'gﬁf(gp@% acféﬁ'tqac%ﬁésggn ngs§Hf§8 osite e backsid

d circuit operably
of term nals at e active h integrate
coupled to t[b&ﬂ] er mIHQlllo?her JIJH'@D gﬁeﬁ{ &% igrgﬁé[c C(llenC| Fdl?li 2 o geggctrgtzlz
attached to the active side o STECGPES CeXifh gludss @ aHeE
ni croel ect r & & SEn&oR coupdaded theodie, vad sn amzl:sadfafdhes% gttﬁ:ﬁéiﬂtﬂdhdjétﬁd off.

he, ba
Iplnﬁlr ;;jlets yamlcm fgiﬁllﬁ%ei&ﬂg&)ﬁd\éﬁ%@g%@e Sl g%e B alte e ?cﬁYeeséérjea‘i Rgrelty pE yi t
oper abl y coﬁeﬁ?‘@a{nﬁbgf ReVE &ider and pw intepratedirirokisopdimbly footihel tsmaé}ﬁlmﬂlse is

attached t o Thhigarmitodiig p&tfony attliHa&{tpar%Qnﬁﬂﬂﬁgi t}{gte%igadécg%{? e, "H‘gt"?’f en the

he.bac f the second
Zt’rg(r)]gl ?rra];]t an%rstt 5%38%?{8%9 St %ﬁﬁ?%ﬁi’%ﬁféh? die P%@C@dsmﬁm opogite the first

surface. The exposed adhesive is placed on the second surface of the stand-off.

[0038] Figure 9 is a schematic side cross-sectional view of a packaged
microelectronic device 203 in accordance with another embodiment of the disclosure.
The packaged microelectronic device 203 is generally similar to the packaged
microelectronic device 103a described above with reference to Figures 2-8. For example,
the packaged microelectronic device 203 includes a first die 110a and a first
microelectronic device 104a attached to the first die 110a. The illustrated packaged
microelectronic device 203, however, does not include a second microelectronic device
attached to the first microelectronic device 104a. Moreover, the support member of the
illustrated packaged microelectronic device 203 includes an interposer substrate 250 in
lieu of a lead frame. The interposer substrate 250 includes a first side 252 attached to the
backside 114 of the first die 1102 and a second side 253 opposite the first side 252. The
first side 252 includes (a) a plurality of first contacts 254a arranged in arrays for
attachment to corresponding first wire-bonds 160a, and (b) a plurality of second contacts
254 arranged in arrays for attachment to corresponding second wire-bonds 160b. The

second side 253 includes (a) a plurality of first pads 256a electrically connected to
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having a plurality of mcroelectronic dies. The individual dies

i nclude an active side, a backside opposite the active side, a
plurality of termnals at the active side, and an integrated circuit
operably coupled to the termnals. The workpi ece further includes a
plurality of stand-offs on the backsides of corresponding dies, and a
plurality of adhesive sections attached to correspondi ng stand-offs.
1003711 n anot her enbodi nent, a m croel ectronic device includes a

m croel ectronic die, a stand-off coupled to the die, and an exposed
adhesive attached to the stand-off. The die includes an exposed

active side, ccarrelmo&:sg fist @ppaside wile pAehligy 6f (Fid6ndudive 'tr‘a’Je@‘ES&tay%nﬁ (O

term nal s at iv an jntegrated circuit opera
coupled to t%éﬂ?ah rﬁfna a%ﬁ?@t geﬁﬁ'c?ﬁyfcop@cfﬁ@)'é’i qresnenlingt se¢ond sentacts

partial |y i nbdarwitt hellllrdltymﬁaé&ncbf’:oﬂdb&wd|tﬁce"3nﬁ8!) nCl*h'éQﬁn%tere& Ip?(ﬁ(ta%ed

surface att e and a second
opposi te t hgﬁgfoglg%tpog &P@é@%ﬁﬁﬁgﬁ%i‘&"&%ﬁa RUHEY Rfélchlcwca@é@s o felze

second sur f atellefallplgachedtn thedist andls0@AB phds 5. 9 1S a schematic side
cross-sectional view of a packaged mi croelectronic device 203 in
accor dance W3 anotfigsres dfrisldll ikstrato ftageh of ain&hﬁdmfmﬁﬁ;facﬂﬂﬂiﬂg Qﬁ&k?@d

m croel ect r aRit/Geie@Mhie fedini Scdien mlar. to 1 ackage

mi croel ectroni ¢ deyi ce 103a dcescrlgﬂ[)‘g%gi}l ol o&reen\}\lﬁofiﬂnep’é?fhtﬁ%ﬁ ‘é"sf"i? Hi%jur es
2-8. For exd&mpiRie Figye Iﬂdﬁké@éﬁatMS&EGmsemn@aﬁ ‘Gevdefid geticaQ aiveelpides a

first die 1B0&imnding d iiRlonMiktoR St v ac to
the first die OamgThe cfnlol ust r at eﬁﬁp%ngkrﬁégeggn%%?%gaggﬁ Efﬁ?r&gg(g\}?

203, however rmﬁ &8 o slandpff snstuze 32k ofde rwiand-off steturo 3R hatew icireular,
attached to rdcheglflar,r cﬁ'tothﬁll SfteHdd }ﬂﬁﬂ‘érﬁﬂhfpeq{?d/ inglgdel-gg'?ﬁt mn Bl s%(r)flce 70 LIE
support rren‘g%r domao PJ L}gzt rat ed packaged m croe ronic 3%3‘? de 203
i ncl udes an 1Nt erpPoseafaEuhs CPresis tﬁSﬁrsf ﬁ’alof ufaesf 323. |The dtafid-effratrucilife

i nt er poser é%ﬂ)smlluaisa ﬂ&uﬁhbimbluﬁasmateihélraféﬁ ool H€ fAmed @fatr@r%&ﬁ' oP 8tht Qet he

backsi de 11 t e a second side 2

first side 4255 te IPE‘%OC;Sl rs% r gmH%g ariﬁ‘%fﬁﬂé@re@%g the fisst adhgpive leYQDﬁ4GaI rst

cont act s 256 algedcarthefirsi majar suetye BEDﬁnd&hé 6HTRBkesit O 1264 3UHSR QAL dr})g
254

first wire n s second contacts
arranged i nmg%ggy%ﬁ% g’r ug%% &E) P %acg-fﬁ %fg’gﬁﬁ crg dtG ke Werkriedsonds

160b. The s¥¥ohdiistlens B88 Brhdd aldgﬁlaté a)phaalpy bf aid;vwaloa‘tanmdfﬁtswm 256a
el ectri cal | 3rePBREGt QResiv secBOs" n rst con acts 254a with a
plurality of féiar st cond Sucﬁcvgl{st?’rq%aggsﬂf@%r em%ﬁif‘e@ﬁ?t & WRikpieen 30P yapt
second padsoEEBdPIsAr hotf|the wbeninedtxts 340 sodr tha RO BE b of B My
contacts Zﬁébacu:tjzaadmg;t&f@ejxix;syd_of second conductive traces 258b. The
illustrated packaged m croel ectroni c device 203 further incl udes a
plurality df04e] ect rAiguad - Iccoup!aesrcﬁen?aﬁg §i® Yross-s I 18), at ed to
the first %ﬂgmq cond jpads, 256a- b [ 00391Fi gu aloq%OWaﬁdLrif Pge H% rate
stages of a ABY N 8 8fd a‘EtaEﬁofq‘iﬁceaW‘Hh@@ gmbodinenoe the tisdosuc.

devi ce i n dbegradagak nvitrbéleo&aﬂt h&mc@fﬂb@dgsr@é}l@m s‘irﬂ%:dliosﬁql o&ug eéd For
a

exanple, F errat | de cross-section Vi e
portion of hg&a%‘?cégmée%éﬂcégg; dﬁscff‘ %"eé“@trﬁﬁﬁﬂ%ﬁl’lgqrﬁﬁc% Lﬁoeeﬂmieand

first and S]@C‘R?P}G\gaﬂh@sleibetrdn&:}/dﬁv&e 34@6110‘31&@5 '1@@1 fidfe 1BE SHANGe Ahba

structure struct ur as a circul ar
rect angul afgt&g%eﬂ-ggﬁl Ze%ﬁggT {)Of s Sﬁi’ﬁ%%‘é“héﬁﬂ’tﬁ%@qsmgl% Ther st

maj or surfd@éfa?fﬂZP@kﬁz% m;eneiemkomaj d2vics BB, aRdvesad FHHRP HciRed Qef‘zfs rst
maj or surf n ure 320 includes a fl |l e
di el ectri cgﬁn%gag%%é d’ﬁ b% gtbone(§ 8%% ¢ Grshaidgierrgd ghies Jd freh W§h||ﬂ‘teabl e
nmet hods. After form ng the stand-off structure 320, the first

adhesi ve | ayer 340a is placed on the.first major surface 322 and the
second adhesive |ayer 3406 is placed on the second major surface 324.
After attaching the adhesive |ayers 340, the workpiece 300 is cut




[ 0040)Figure 11 is a schematic side cross-sectional view of a

. packaged mi croel ectronic device 303 in accordance w th anot her

enbodi nent of the disclosure. The packaged m croel ectronic device 303
is generally simlar to the packaged m croel ectronic device 103a
descri bed above with reference to Figures 2-8. For exanple, the
packaged m croel ectronic device 303 includes a | ead frame 150, a
first die 110a attached to the |l ead frame 150, and a second die 1106
attached to the first die 110a. The illustrated packaged

m croel ectroni c device 303, however, further includes a first

si ngul at ed sfishatihefive 880N BABI diaciBe b RELNEERIGE NE & (S firsPel | PRGARG I e

| 10a-b wthg LSl ive sect 342a attached to the active
side 112 of FRatyichbt euBl PR kSFRub ikt Wait B veosede o 3a2b

attached to %qﬁléloty?é@mmdieenlsl&ne@ﬁckh@e rsieoeatosic aevl&eojm nla? il Ellréé”cﬁ'

enbodi nent s, ¢t be rpel ectroni.c deV|c i ncl ude
three or more mlg?géeé}%ect ?coﬁeg ﬁesg gﬁﬁ' ér{taaéﬁ‘ékd’ |??“ glg‘i‘té‘l%ked“ other

confi gur at i gibotimerss.hthe packapai misndetectrdnive dpaek Age faynit e | ACHhiAREE
devi ce 303 rg@ymlaﬂaq,{ll,gq%f@gie?@hﬁﬁ@%er substrate in lieu of the |ead
frame 150. [0041] Any one packaged m croel ectroni c devices

descri bed aljoosg) Wi t b\nSJ ene o WeLpdekh ?d i EFecroma delawces %es&n@eﬁg { gor \?\'I;Ltlgd

into any of ?a/lf rlag | ar ger an nore conple
repr esent at i"VEHTC BB &hcqné)esrwempraﬁé Freeventyi of alniyyiad cnf &b utidorkdore The

system 490 canpleNSkidfe4Tn, PrPROSHOY
DRAM Fl ash,, gn{s:lfgr ot her cig’lgm)ry eogl?/% {:\gﬂcm%ﬂ%ls éh%%at(cta H)g'é]\ﬂl%lgé%%

and/ or ot her 'S SEPSPL A Blude g RrSFeIL L. agzEmoRy 492 6ot B%RAMJ’WRAMBMHSI:ES
may be incl eat¥e éther atiemopf dé\h@) Clﬁmmgﬁt@vggom NI TtV NN ]}%stems ?
resul ting sy Siﬁp%nen%sg%fa]ﬁc [ X % of a wde variety of ng,
processi ng, storage, § OF ec foﬁﬁg‘gP’ es maydheotnclpded dn amupicthe monents
Accor di ngl yshowapn &igeret Bt | Vie ysingiBstdD @90 Bl peet8nm Wiyt SFOUSidL WdAE# On,
conput ers aggﬁ gmé)%l:b%ss@%tsgorgreo%essors for exanpl e, desktop

conput ers, 6]9 FRIheM b Iané?fc%]%er figpgtiense Ascetdinglres
(e.g. pal meP'Gﬁﬁﬂ@bYPpﬁthQms 49Wemitaﬂel mthxmtmiuﬁteﬂicﬁ] cEifipultddd @ﬁd/&rotﬁ@tﬂa{

phones per sghal df gkt 91 1 rocessor syste
processor - bgge o OP o ea{ﬁ} %?1%’3 ig‘#""e‘f pESriptemet %RBlfﬁ\ﬂfﬁsslé‘and“
conmput ers, er’ﬁcFﬁ cgeli’p]m'fep Sommemwearelﬂc esgitedy calllas yiShei® pfi&ids,

i ncl ude canmfdgal digitgNissiRhntS! AET-ok t O,Sensors rvers and
associ ated server géubs;ls éﬁs dlp d’%?ésél- evi C mcess?{d’la%e hBIBIAPTHRY ces.

I'n such sysPBWEST plRgiTopics ghvod é@nmlémss iand Inurde:ompuge,r (Hha’ray}ﬁresel&&tﬁrb as

CMOS i MagersystedSONOMEIdeS cafferas, NEonS ¥S LBLN 4 oused in a single
unit or distri bué ed OVﬁJ’ mul ti %‘% i nt er %%ﬁoﬁg%?%g Fsand as?j’mte

t hrough a CONHUNP¥HETHASP %@%Fsk aﬁd@ﬁﬁmﬁ’éfrﬁ%w@ﬁaﬁﬂ awh@ysmna,ghg/lwﬂml ude

| ;)C al an?/ alies mmrﬁnél@ddmﬁgﬁi'){rr@% Qnags ey fegers a@gmﬁd?l)!ntpgf e Wstem 0 lety
ol conputer-rea

mp mayeo qmnseg in g smg]e unit or distributed over multiple, interconnected units, e.g.,
through a communications network. Components can accordingly include loca] and/or

remote memory storage devices, and any of a wide variety of computer-readable media.

[0042] From the foregoing, it will be appreciated that specific embodiments of the
invention have been described herein for purposes of illustration, but that various

modifications may be made without deviating from the invention. For example, many of
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[0042] Fromthe foregoing, it will be appreciated that specific

" enbodi ments of the invention have been described herein for purposes
of illustration, but that various nodifications may be nade w t hout

. deviating fromthe invention. For exanple, nmany of the el enents of
one enbodi ment can be conbined with other enbodinents in addition to
or inlieu of the elements of the other enbodi nents. Accordingly, the
invention is not limted except as by the appended clains. CLAI M5 W
claim 1. A sem conductor workpiece, conpri sing:

the elements of one embodiment can be combined with other embodiments in addition to
or in lieu of the elements of the other embodiments. Accordingly, the invention is not

limited except as by the appended claims.
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a substrate including a plurality of mcroelectronic dies, the

i ndi vi dual dies having an active side, a backsi de opposite the active
side, a plurality of tenninals at the active side, and an integrated
circuit operably coupled to the termnals; a plurality of stand-offs
on the backsi des of corresponding dies; and a plurality of adhesive
sections attached to correspondi ng stand-offs, wherein individual
adhesi ve sections and individual standoff's include a blade-cut or
saw cut surface that extends al ong the individual adhesive sections
and the individual standoff's, the W&dtTut or saw cut surface being
transverse to the backside of the individual dies. 2. The

sem conduct or wor kpi ece of claim1l wherein the stand-offs are

posi ti oned W clhigast partially inboard the termnals on the
correspondi ng dies. 3. The sem conductor workpiece of claiml
wherein the individual adhesive sections conprise a first surface

Surface. o oTHe SR Bk FolBRRE o clal m 1 wherei n
adj acent st and-afubstratg including a plurality of microelectronic dies, the individual dies having
an active side, a backside opposite the active side, a plurality of terminals
at the active side, and an integrated circuit operably coupled to the
terminals;
a plurality of stand-offs on the backsides of corresponding dies; and
a plurality of adhesive sections attached to corresponding stand-offs, wherein
individual adhesive sections and individual standoffs include a blade-cut
or saw-cut surface that extends along the individual adhesive sections and
the individual standoffs, the blade-cut or saw-cut surface being transverse

to the backside of the individual dies.

2. The semiconductor workpiece of claim 1 wherein the stand-offs are

positioned at least partially inboard the terminals on the corresponding dies.

3. The semiconductor workpiece of claim 1 wherein the individual adhesive
sections comprise a first surface attached to the corresponding stand-off and a second,

exposed surface,

4. The semiconductor workpiece of claim 1 wherein adjacent stand-offs are

spaced apart by a gap.
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spaced apart by a gap. 5. The sem conductor workpi ece of claim

in the stand-offs are disposed on the backsides of
Lo??ggggnding dies w thout an adhesive positioned between the ¢ olaim
stand-offs and the dies. 6. The sem conductor workpiece ott al
| wherein the individual stand-offs conprise a first surf?ce attac
to the corresponding die and a second, generally flat sur ﬁcef'rst
attached to the associated adhesi ve section and opposite the fi

oelectronlc device, conprising: a
i?giggﬁectronlc i e “gﬁré%ﬁhg%ﬁ*ébﬂmvelswuemnambamMHkﬂﬁ are

opposi te t higspocatioh\ie Edcﬂﬁdes 3f Bdribs s &1&0{1@ a%aafiges{a‘% é;to?lg?%%%@m a

|nte rated circuit o era 'y couple
zigﬁd g?? %%Gﬁi %Gn@ﬂ@dﬁﬁe and positioned at |east partially

i ff including a first

i nboard the ternlnals of the Q|e t he stand o)

surface attached to the backside of the die and a second surface
opposite the fiést sthefseieonduntdr workpiece of claim 1 wherein the individual stand-offs

comprise a first surface attached to the corresponding die and a second, generally flat

surface attached to the associated adhesive section and opposite the first surface.

7. A microelectronic device, comprising:

a microelectronic die including an exposed active side, a backside opposite the
active side, a plurality of terminals at the active side, and an integrated
circuit operably coupled to the terminals;

a stand-off coupled to the die and positioned at least partially inboard the
terminals of the die, the stand-off including a first surface attached to the
backside of the die and a second surface opposite the first surface; and

an exposed adhesive on the second surface of the stand-off, wherein the exposed
adhesive and the standoff include a blade-cut or saw-cut surface that
extends along the exposed adhesive and the stand-off, the blade-cut or

saw-cut surface being transverse to the backside of the die.
8. The microelectrenic device of claim 7 wherein the stand-off is attached
directly to the backside of the die without an adhesive positioned between the stand-off

and the die.

9. The microelectronic device of claim 7 wherein the stand-off comprises a

molded dielectric material.
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an exposed adhesive on the second surface of the stand-off, wherein
t he exposed adhesive and the standoff include a bl ade-cut or saw cut
surface that extends al ong the exposed adhesi ve and the stand-off,

t he bl ade-cut or saw cut surface being transverse to the backsi de of

t he die. 8. The mcroel ectronic device of claim7 wherein the
stand-off is attached directly to the backside of the die w thout an
adhesi ve positioned between the stand-off and the die. 9. The

m croel ectronic device of claim7 wherein the stand-off conprises a
mol ded di el ect r1® mekhér pigroelectroniqifisviep cofoelpiar (7r wireind i stendodif diagiam 7

wher ei n t hgert A dni@dfn HRBnRs 9eneral Iy uni form thi ckness.
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