-1- BALANCED SEMICONDUCTOR DEVICE PACKAGES INCLUDING
LEAD FRAME WITH FLOATING LEADS AND ASSOCIATED METHODS
5 TECHNICAL FIELD The present invention relates generally to leads for
use in packaging semiconductor devices and, more specifically, to leads
that are configured to extend at least partially across a semiconductor
device. Leads that incorporate teachings of the present invention may
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while minimizing the thickness of the assembly or package. The present
invention also relates to methods associated with the lead frames,
including, but not limited to, methods for designing lead assemblies,
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edge of the next-higher semiconductor device. Identical bond pads of the
semiconductor devices may be e'ﬁ%@i@ﬂ;ﬁg‘tﬂ{}ﬁcwd to one another to

A variety of approaches have been taken in the semiconductor device
industry to meet demands for ever-increasing density and ever-increasing speed.
One such approach has been to incorporate multiple semiconductor devices into a
single package. These so-called “multi-chip modules,” or “MCMs,” have been
configured a number of different ways, depending, in part, upon the types of
semiconductor devices included therein, as well as the connection patterns of the
semiconductor devices.

Some multi-chip modules include semiconductor devices that are identical in
function and that have identical connection patterns. When the bond pads of each
semiconductor device of an MCM are all located at or near a single edge thereof,
so-called “shingle-stack™ or “stepped” configurations may be employed. In such an
arrangement, the bond pads of each lower semiconductor device are exposed beyond
an adjacent peripheral edge of the next-higher semiconductor device. Identical bond
pads of the semiconductor devices may be electrically connected to one another to

minimize the number of electrical connections needed in the resulting package, as



minimize the number of electrical connections needed in the resulting
package, as -2- well as to minimize the number of input/output elements,
such as leads, that are needed. As all of the bond pads are at one side of
a conventional shingle stack assembly, an interposer, redistribution layer,
or similar, thickness-consuming 5 element. must be incorporated into the
assembly to balance the number of leads that protrude from opposite
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congaolratiton 16 of a lead frame 15. An interposer or redistribution layer, or
“RDL” 14, is located over the upper semiconductor device 30B so as to provide
access to bond pads 33B of semiconductor device 30B. Semiconductor devices 30A
20  and 30B, RDL 14, and leads 19 are electrically connected to one another by way of
bond wires 18. All of these features, with the exception of external portions of
leads 19, are contained within a molded encapsulant 28. A stress concentration
region 40 of MCM 10, which corresponds substantially to the area where the bulk of
the integrated circuitry of semiconductor devices 30A and 30B is located, as well as
25  to the location where the greatest amount of heat is generated during operation of
semiconductor devices 30A and 30B, is also illustrated.

Regardless of configuration, MCMs typically have stress concentration
regions, or regions where thermal mismatch stresses are greatest. In recognition of
these regions, packages have been designed to spread out, or balance, the regions

30  within MCMs where heat is generated, thereby effectively diluting the heat that
exists within the MCM. For example, MCMs have been designed in which “mirror

image” semiconductor devices with bond pads at single edges thereof, which are



regions, or regions where thermal mismatch stresses are greatest. In
recognition of these regions, packages have been designed to spread
out, or balance, the regions 30 within MCMs where heat is generated,
thereby effectively diluting the heat that exists within the MCM. For
example, MCMs have been designed in which "mirror image"
semiconductor devices with bond pads at single edges thereof, which are
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Fig. 2B depicts an MCM 10" in which identical semiconductor devices 30A"

20  and 30B" are used, with a backside 31 A" of the upper semiconductor device 30A"
secured to a first surface 26A of floating leads 25 and an active surface 32B" of the
lower semiconductor device 30B” secured to an opposite, second surface 26B of
floating leads 25. As in MCM 10', all bond pads 33A" and 33B" are of MCM 10"
are located on one side of MCM 10".

25 As the arrangements shown in Figs. 2A and 2B require every bond wire 18
to be located at a single side of MCM 10’, 10", there may be significant congestion
of bond wires 18. Such congestion may result in signal leakage, cross-talk, and
electrical shorting. In addition, such congestion may create a practical limit on the
pitch between bond pads 33A’, 33B’ or 33A", 33B", as well as on the number of

30  bond pads 33A’, 33B’ or 33A", 33B" that may be placed along an edge of a

semiconductor device 30A’, 30B" or 30A", 30B”. Congestion is compounded as

additional semiconductor devices are added to the assembly.



are located on one side of MCM 10". 25 As the arrangements shown in
Figs. 2A and 2B require every bond wire 18 to be located at a single side
of MCM 10", 10", there may be significant congestion of bond wires 18.
Such congestion may result in signal leakage, cross-talk, and electrical
shorting. In addition, such congestion may.create a practical limit on the
pitch between bond pads 33A', 33B' or 33A", 33B", as well as on the
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along an edge of a semiconductor device 30A!, 30B' or 30A", 30B". )
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added to the assembly. -4- The inventors are not aware of an MCM with
maximized density and minimized thermal stress that is designed to avoid
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package. In one aspect, a semiconductor device assembly or package
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devices on opposite sides of the floating leads may face and be secured to their
corresponding surfaces of the floating leads, or the active surfaces of semiconductor
devices on opposite sides of the floating leads may face and be secured to their
20  corresponding surfaces of the floating leads.

The floating leads may connect corresponding bond pads to one another, and
may facilitate electrical connection of a bond pad on one side of the assembly or
package with an external feature (e.g., a terminal of a carrier substrate), at an
opposite side of the assembly or package. Without limiting the scope of the present

25 invention, the semiconductor devices of such an assembly or package may be
identical to one another.

According to another aspect, the present invention includes offset lead
assemblies with floating leads and conventional leads. An internal portion of such
an assembly is located in a first plane, while an external portion of such an assembly

30 s located in a second plane, which is offset from the first plane. The floating leads,

or at least portions thereof, are part of the internal portion of such an offset lead



The floating leads may connect corresponding bond pads to one another,
and may facilitate electrical connection of a bond pad on one side of the
assembly or package with an external feature (e.g., a terminal of a carrier
substrate), at an opposite side of the assembly or package. Without
limiting the scope of the present 25 invendion, the semiconductor devices
of such an assembly or package may be identical to one another.
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assemblies with floating leads and conventional leads. An internal portion
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semiconductor deyvjce packages, as well as assembly and packaging
method! B B Se0s RIS the present invention wil

become appasiciehitures and advantages of the present invention will become apparent
to those of ordinary skill in the art through consideration of the ensuing description,

the accompanying drawings, and the appended claims.

20
DESCRIPTION OF THE DRAWINGS
In the drawings, which depict examples of various aspects of the present
invention:
Fig. 1 is a cross-sectional representation of a conventional “‘shingle stack™
25  package;

Figs. 2A and 2B are partial cross-sectional representations of semiconductor
device packages with semiconductor devices positioned on opposite sides of leads;

Fig. 3 depicts a simplified example of a lead frame that may be used in
assemblies and assembly methods that incorporate teachings of the present

30 invention;
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to those of ordinary skill in the art through consideration of the ensuing
description, the accompanying drawings, and the appended claims. 20
DESCRIPTION OF THE DRAWINGS In the drawings, which depict
examples of various aspects of the present invention: Fig. 1 is a
cross-sectional representation of a convegtional "shingle stack” 25
package; Figs. 2A and 2B are partial cross-sectional representations of
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on opposite sides of leads; Fig. 3 depicts a simplified example of a lead
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cross-sectional representation of an example of semiconductor device
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of floating leads; Fig. 5 shows an example of the various types of
eleElfical connections that 5 may be made between features of the

semicondptos daweeneackageshemidin a kignidofdd chilusiaipackge similar to
cross-section, a_ semiconductor device package similar to that shown in

Figal SRR % st ad i ‘SeraddignatsPasraducerdeyises

cross-sectigndl repeeseniatioonafl apethaltaxanilienotild semiprnstuctor
device package according to the pr%%ent invention, including an assembly
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electrical connections that may be made between features of the

sent 'ibgn%tc 1 P%V%Baspackage of Fig. 7; 15 Fig. 9 illustrates, in

cross-sectian, Sassewy eanduaipledsivice packrgeminiledttral connections that may
be made between features of the semiconductor device package of Fig. 7;

Fig. 9 illustrates, in cross-section, a semiconductor device package similar to
that shown in Figs. 7 and 8, with two additional semiconductor devices;

Figs. 10 and 11 are cross-sectional representations of example of
semiconductor device packages that include lead frames with internal and external
regions that are offset relative to one another to substantially balance a
semiconductor device assembly including an odd number of semiconductor devices
within the thickness of an encapsulant, while also substantially balancing the
number of leads at opposite sides of the package; and

Fig. 12 is a schematic representation of an electronic device or system, such
as a computer, that includes a lead frame, semiconductor device assembly,

semiconductor device package, or other apparatus of the present invention.

MODE(S) FOR CARRYING OUT THE INVENTION
In this regard, Fig. 3 shows a lead assembly 20 that may be used in
accordance with teachings of the present invention. Lead frame 20 includes
peripherally located conventional leads 29, as well as more centrally located floating
leads 25. Prior to being assembled with a semiconductor device (not shown), as

well as just following such assembly, features, such as, but not necessarily, the



that shown in Figs. 7 and 8, with two additional semiconductor devices;
Figs. 10 and 11 are cross-sectional representations of example of
semiconductor device packages that include lead frames with internal and
external regions that are offset relative to one another to substantially
balance a 20 semiconductor device assembly including an odd number of
semiconductor devices within the thickness of an encapsulant, while also
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package; and Fig. 12 is a schematic representation of an electronic device
or &)8téfh;, such as a computer, that includes a lead frame,
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Lead frame 20 includes 30 peripherally located conventional leads 29, as
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Back sides 131A and 131B of semiconductor devices 130A and 130B are
secured to opposite surfaces 126A and 126B, respectively, of floating leads 125.
Any suitable adhesive material 140, including, without limitation, a quantity of

20  adhesive material, an adhesive-coated film, or the like, may be used to secure

semiconductor devices 130A and 130B to surfaces 126A and 126B, respectively, of
floating leads 125.

As shown, bond pads 133A of a semiconductor device 130A, which are
located adjacent to a first peripheral edge 134A of semiconductor device 130A, are

25  electrically connected to a first surface 126A of floating leads 125 (e.g., by way of

intermediate conductive elements 138). First peripheral edge 134A may be located
at or near a first side 111 of semiconductor device assembly 110. Bond pads 133B
of a semiconductor device 130B, which are located adjacent to a first peripheral
edge 134B of semiconductor device 130B, may be electrically connected to a second

30  surface 126B of floating leads 125 (e.g., by way of intermediate conductive

elements 138). First peripheral edge 134B may be located at or near a second

side 112 of semiconductor device assembly 110, which is opposite from first



sandwiched between at least two semiconductor devices 130A and 130B,
which may be identical to one another or different from one another. Each
semiconductor 15 device 130A, 130B includes bond pads 133A, 133B that
are located adjacent to at least one peripheral edge 134A, 134B thereof.
Back sides 131A and 131B of semicondugtor devices 130A and 130B are
secured to opposite surfaces 126A and 126B, respectively, of floating
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limitation, a quantity of 20 adhesive material, an adhesive-coated film, or
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parallel to one another may be electrically connected to corresponding pairs of
identical bond pads 133A and 133B.
As illustrated, electrical connections may be made at a number of different
20  levels within semiconductor device assembly 110. For example, bond
pads 133A, 133B may be electrically connected to floating leads 125. One or both
ends 1271, 128L of floating leads 125 may protrude from encapsulant 108 of
semiconductor device package 100, or electrical connections may be made (e.g., by
way of intermediate conductive elements 138) between one or more encapsulated
25 ends 127E, 128E of shorter floating leads 125 and corresponding conventional
leads 129 that protrude from encapsulant 108. In addition, other bond
pads 133A, 133B may be electrically connected to conventional leads 129.
One or more additional semiconductor devices 130C, 130D, etc. may be
stacked upon and secured to semiconductor device 130A and/or semiconductor
30  device 130B, as shown in Fig. 6. In addition to the types of electrical connections
noted above, intermediate conductive elements 138 may extend directly between

bond pads 133 of directly adjacent stacked semiconductor devices (e.g.,



With additional reference to Fig. 5, at least one floating lead 125 may
extend 10 from a location laterally adjacent to a bond pad 133A of
semiconductor device 130A to a location laterally adjacent to an identical
bond pad 133B of semiconductor device 130B. This arrangement
facilitates electrical connection of the idewtical bond pads 133A and 133B
to a single floating lead 125 (e.g., with intermediate conductive elements
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devices 130A and 130B are identical to one another and their identical
boﬁEFﬂads 133A and 133B are aligned, floating leads 125 that are

oriented syhstAatialyoRanRIELICONE:-eNAIBRE MAYEYLIREEHCANY and the
connected to corresponding pairs of identical bond pads 133A and 133B.
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semiconductor device 130B may be positioned in a stepped, or staggered,
arrangement. In such an arrangement, at one side 111’ of semiconductor device
assembly 110, an end 127 of the depicted floating lead 125’ is positioned over active
20  surface 132A of semiconductor device 130A so as not to overlap any bond
pads 133A thereof. Thus, bond pads 133A may be exposed beyond ends 127 of
floating leads 125', between floating leads 125, etc. End 127 is also exposed
beyond a peripheral edge 134A of semiconductor device 130A so that electrical
connections may be made thereto, if desired. At the opposite side 112’ of
25  semiconductor device assembly 110’, end 128 of the depicted floating lead 125" is
exposed beyond an opposite peripheral edge 135A of semiconductor device 130A.
End 128 is positioned over active surface 132B of semiconductor device 130B so as
not to overlap any bond pads 133B thereof. Thus, bond pads 133B may be exposed
beyond ends 128 of floating leads 125’, between floating leads 125, etc.
30 Fig. 8 illustrates examples of electrical connections that may be included in
semiconductor device assembly 110". As shown, some bond pads 133A, 133B are

directly connected (e.g., by way of intermediate conductive elements 138) to



5 Semiconductor device assembly 110" differs from semiconductor device
assembly 110 in that active surfaces 132A and 132B of semiconductor
devices 130A and 130B, respectively, face and are secured to surfaces
126A and 126B, respectively, of floating leads 125'. At least some bond
pads 133A of semiconductor device 1304.are located at a first peripheral
edge 134A of semiconductor 10 device 130A. First peripheral edge 134A

is Resiigneadiasendaoaciside i’ oinsesiaapddstoyevicsgsapmbly
110'. A first peripheral edge 134B of semiconductor device 130B is
poSHEREARHRARERE s AR Hp PSRy SHE EIPedia s ARBIHYERIe IS Uisd 38) to

asgrimRly: 1Qs With ableassumehrRot PastsnbIIBRE SSNNEPRHUAN g

device 130B being located adléacent,to first peripheral edﬂgé1348 of 15

sedfnbtrtot Q8RS58 2Aspitdyserticbht b e prrrydpaeyond an
5 floafing Ieafsd 269 @nshcspricandogien WaiiamdiAB maycee Rasitioned in

a stepped, or staggered, arr ggpment. In such an arrangement, at one

a
side4arapy ShniCaHaa st oo dn e dB ey B4 Bledreally 1omseigikio
depistedpibaatingdand 425 is Ipasitionead avebaeti\e. 20 spage L idAmédiate

semiconductor device 130A so as not to overlap any bond pads 133A
ther QBT TR 15815 S ddE1 33A may be exposed beyond ends 127 of

floating leg@%ﬂ&jﬁ ihqe\igehenaﬁ:p@ﬁemw,adstﬂ;&@petgq&mdiﬁzsgﬁ alsed 8 may
exposed beyond a peripheral edge 134A of semiconduct vice 130A
10 g A L TP B A0S Jebone i B, hacte
ohpm@@tt@d ' éd@h&fd&idmt%esaeﬁmmm%dg%eaﬁé?wﬂném ﬂqaac&BmlBA
the [ ing le 25" [s exposed beyond an opposite periphera
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active ssdace3032mhofl somjcespdudial gevicaeldithsoorso neido 1aseiag, or

any bond pad B thereof. Thys, bond pads 133B may be exposed
be§8ﬂﬂe§h%§lc%2?gf }é?a%aa@a%%?%', between floating leads 125', etc.

15 30 Fig. 8 ilysicatepaaxamidesiohielesiitoaticonndetines thaf ieayteected by way
U SIS e poembl 01 A shoup sepe bond
conduativh etemestiod 38 kertdfhl connections may be reduced. By orienting

semiconductor devices 130A and 130B in such a way that there is no need for a
redistribution element, such as an interposer or redistribution layer, the package is

20  thinner (see, e.g., Fig. 7) than it would otherwise be if a redistribution element was

present (see, e.g., Fig. 1) and the overall density of the package is greater than it
would otherwise be.

Turning now to Fig. 10, another embodiment of semiconductor device
package 100" that incorporates teachings of the present invention is shown.

25  Semiconductor device package 100" includes a semiconductor device

assembly 110" with a lead assembly 120" that includes leads 125", 129" that are in
at least two different planes. More specifically, lead assembly 120" includes a
central, internal portion 113 in a first plane 123 and an external portion 114 in a
second plane 124. The first and second planes 123 and 124 are offset relative to one

30 another. As shown, centrally located portions of floating leads 125" are located

within first plane 123, while at least the external portions of conventional leads 129



corresponding conventional leads 129. Other bond pads 133A', 133B' are
electrically connected (e.g., by way of intermediate conductive elements
138) to floating leads 125', and may be connected to one another by way
of floating leads 125'. Floating leads 125' may include ends 127, 128 that
protrude beyond an 5 outer surface 10919t encapsulant 108 of
semiconductor device package 100'. Alternatively, floating leads 125'

Maytei BT PE selepidipalecoaneetad 1ay cade speNAing cIYOAtONRhds 125"
leads 129 (not shown) (e.gﬂaggéﬁ%g{ of intermediate conductive elements

138YaIRr e ipnErdicap N SO Rys ehdmrichReg@er LY 's
may 10 inglugRIPOrasHANIWe SAMicMHGIOnARWEEEh3 R4 (3RBoHINate a

130D, etc. Intermediate conductive elements 138 may electrically connect
borEYSARMS K dgkige bHE Thesdistange Sebispidaney) Zhpdeiseond plane 124

5 semyiggpstisatapsleicasohdomiRe thaPbe L3QEamn fo3tidn'eRPBMRlYs &9
one another or to leads 125, 129, or connect leads 125, 129 to eac

ach
ot1UE AL A el BRI S SrtsiitioRidh e tes fiignpally centrally
CoRgsiethbyhRyeqf Tipafingnleania s duti popilirage AIOPRASIS SidEing
of a semiconductor device assembly, congestion in el%c;’t(rgical Cé)n,rge tions
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Sugkadsway thakiieie fronodieestior tatedisibliition elenienteateh as dhe
interposer or redistribution layer, the package s 20 thinner (see, e.g., Fig.

7) é{%‘iﬁ\% Iﬁ%ifé’%‘é‘éoﬁéyﬁvéc?&figlﬁqgﬁtfgﬂ element was present (see,

e.g., Fig. Wsandstagcavaradcdeasityraldhepeckagaitsogdaaier dbaiadtl Suilsly be
otherwise be. Turning now to Fig. 10, an embodiment of .
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oneonventional leads 129".

10

Alternatively, as shown in Fig. 11, a back side 131 of a semiconductor
device 130 may be secured (e.g., by way of adhesive material 140) to surface 126 of
20  floating leads 125". Bond pads 133 of semiconductor device 130, which are located
adjacent to a peripheral edge 134 thereof, are electrically connected (e.g., by
intermediate conductive elements 138) to ends 128" of corresponding floating
leads 125", which extend beyond peripheral edge 134, or to conventional leads 129".
Although semiconductor device package 100" is illustrated as including only
25  one semiconductor device 130, the offset between planes 123 and 124 facilitates the
inclusion of any odd number (e.g., 1, 3, 5, etc.) of semiconductor devices 130
within a semiconductor device package, while balancing a thickness of a
semiconductor device assembly (e.g., semiconductor device assembly 110") relative
to the thickness of encapsulant (e.g., encapsulant 108") of the semiconductor device
30  package (e.g., semiconductor device package 100").
In Fig. 12, an electronic device or system 200, such as a computer, storage

device, cellular telephone, personal digital assistant (“PDA”), or the like, is



30 another. As shown, centrally located portions of floating leads 125" are
located within first plane 123, while at least the external portions of
conventional leads 129 -11- are located in second plane 124, as are any
ends 127", 128" of floating leads 125" that protrude from encapsulant
108" of semiconductor device package 100". Internal portion 113 has an
area that is large enough area to accommodate a semiconductor device

13QeAheadistapeehatdirstplanedd3rrndisespndmiane 1124 .S aidaeaced

apart from one another may be tailored to position the thickness of central

portfoR RS wseRAstsAAIRPHEYiEE susRslycIAeissRankiags csrtraige to

withie preséhickressohp whisarieeodusieeHeavienipeakada 190"y ywiterence
permitting conventional leads 129 and any externally protruding ends

12 7hagasgor K0 Mg eutis™m 389 (BRI AEATRYSCatidhanatsitionally include
5 substantiplifeatsheieratar Joacticc1tthhickeras Of sepieNsidetating unit or

device package 100". As illustrated, an active surface 132 of a

seiRgn8ISedsT I R MY eSSl RBG YA ? WAHFbY SR fatures.
mateliadiddi)tosticiesr kbl leatieg 189ds. 423 mBead Rg@sdd3matd drive,

semiconductor device 130, which are located adjlacent to a peripheral

ed FUTIRNMUeSF HHRITEENCHIRF S ONRUERY (& | /Oy frite ArTBOMRr 1Ry Inter,
corgedtie tementsd dildacadipsgntmartions (e.g., ends 128") of
corresponding floating leads 125", which may or may not extend beyond
peripheral edge 134, or to conventional leads 129". Alternatively, as

shown in Aighddgharkatksiden ¢ Jtsofiptignticaatidaion depeHidSAHaka)sheuld not
secured (e.g., by way .of adhesive material 140) to surface 126 of 20 o
Pt S i e e b N T SO
areliosatebadicenidofalpepipbaral edgrictdherenhane. efeiiigallyother
connePct d %%1 Pﬁ} intermediate conductive eIEn}?eats 133) to ends 128" .
of EOIFE g fHOGAMY TR WRYLI S XHBHE BROR G RaHpRy e spirit or
15 edgeop3d4f didpeeavantionabiedas 2y frétihnifghsemibodauaior deyice
package 1QQ" is illystrated as including.only. 25 one semicopductor.device
36 U VS SRR Plark 19205 T P ATERINRS the TIeTssIBicH G
oddimiusibeil (ebg. thk, appenetd. plaiimemidaneiutégnidapitesehB0 rather than by the
foregoing description. All additions, deletions and modifications to the invention as
disclosed herein which fall within the meaning and scope of the claims are to be

20  embraced thereby.



within a semiconductor device package, while balancing a thickness of a
semiconductor device assembly (e.g., semiconductor device assembly
110") relative to the thickness of encapsulant (e.g., encapsulant 108") of
the semiconductor device 30 package (e.g., semiconductor device
package 100"). In Fig. 12, an electronic.ggvice or system 200, such as a
computer, storage device, cellular telephone, personal digital assistant
("PDA"), or the like, is -12- schematicaliyzggmcted. System 200 includes
one or more lead assemblies, semiconductor device assemblies, or
semiconductor device packages according to the present invention, which
arevepiesctvehnidentified in Fig. 12 by reference character 100. When
system 200 comprises a computer, it may additionally include 5 other
elements, such as a processing element 165 (e.g., a central processing

5 unit or other logis gevieehdmesnaeydeiseRminot shapiiand a variety of
other features, Additionally one or more input devices 150 (e.g., a mouse,

key B I 8 00ROSHAIBABASCRARY St GHe Bimore output devices

17Qu(R4G+ &5 UMRONAIBISF d SREAKRG BiCoppRaMdE iaateded in system
200. 10 Although the foregoing description contains many specifics, these

should not W HHEEABTARL WS AT R CRdBE d5iRes sFels iRRs SR, shEface of
merely as providingldlgstrations of some of the presently preferred
embodiments. Similarly, other embodimenis of the invention ma Ee

10 Gevised WiEHUS RbITeBAFEHARCARTUBIESE D8 SEBes oPSHEFbigdBRpecond
invention. Featurgsfiienadifkerertsembodiments may be employed in
combination. The scope of the invention is, therefore, indicated and. .
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15 CLAIMS semiconductor devices, the first edges of the first and second

semiconductor devices being located at opposite sides of the
semiconductor device assembly,
at least one of the leads being exposed beyond at least second peripheral
edges of the first and second semiconductor devices.
20
2. The semiconductor device assembly of claim 1, wherein the first and

second semiconductor devices are identical to one another.

3. The semiconductor device assembly of claim 1, wherein active
25  surfaces of the first and second semiconductor devices face the first and second

surfaces of the leads.

4. The semiconductor device assembly of claim 1, wherein back sides of
the first and second semiconductor devices face the first and second surfaces of the

30 leads.



What is claimed: 5 1. A semiconductor device assembly, comprising:
leads including opposite first and second surfaces; and at least two
semiconductor devices facing opposite directions, a first of the at least two
semiconductor devices secured to the first surface of the leads, 10 a
second of the at least two semiconductaf glevices secured to the second
surface of the leads, each of the at least two semiconductor devices

including gppositenfirstardnagcRndReEPIRERBIAT VNI kIe@St @B prising:
bond pad being located adjacent to the first peripheral edge of each of

the B Pl e sisEs iRt eviead ng il hyeeh the dirieshepe bond
second spiicPRAUGION daviearibanallasatas @tiRPRAsHS siftasof, thRl

semiconductor device assembly, at least one of the leads being exposed

beyORES H@ﬁ%@’@éﬁ&“ﬂéﬂﬁ%\é“r&ie%&é%?‘tﬂ% (el Sebyrid the at least one

5 semicondystrpiavigese 2 ead fiensesminrnciugiorcdevigenassesntlyef lead.
claim 1, wherein the first and second semiconductor devices are identical

to one another. 3. The semiconductor device assembly of claim 1, wherein

active 25@urfacasndithie fivstaanshstieend sainicoodicoridayicaspasmphe
first and second surfaces, of the leads. 4. Theéemlconductor device

asSERMBYEGR BAMTATh e aif BAER SRR F R dese Ana UstsHEface of at least

semicondugtdesle\Heas age @hmﬁrﬁt@@aﬁe@ﬁnﬁc&wm okihg 18Qleddsor near
-14- 5. The emlcgr?éjuctor eV|ce a embly of claim 1, further comprising:

10 an interm&dt éstteeﬁ' GREGE ?éﬁf’élr‘?t ending directly between the at
leasdcoiia Hofids adfaddioe fisst semicondinciasdeisecans tRecahlbast s the

lead; and at least one lead, active surfaces of the first and second semiconductor
devices facing opposite directions, bond pads of the second semiconductor
device being located at or near an opposite, second end of the at least one
15 lead; and
electrically connecting at least one bond pad of the first semiconductor device and at

least one bond pad of the second semiconductor device to the at least one

lead.

20 7. The method of claim 6, wherein securing the first surfaces of the first
and second semiconductor devices comprises securing first surfaces of identical

semiconductor devices to the first and second surfaces of the at least one lead.

8. The method of claim 6, wherein:

25  securing the first surface of the first semiconductor device comprises securing an
active surface of the first semiconductor device to the first surface of the at
least one lead; and

securing the first surface of the second semiconductor device comprises securing an
active surface of the second semiconductor device to the second surface of

30 the at least one lead.



another intermediate conductive element extending directly between the
at least one 5 bond pad of the second semiconductor device and the at
least one lead. 6. A method for assembling semiconductor devices,
comprising: securing a first surface of a first semiconductor device to a
first surface of at least one lead, bond pasls of the first semiconductor
device being located at or near 10 a first end of the at least one lead;

securing & first syaaa0fca seeRmsh semireaductor device to a second
surface of the at least one lead, active surfaces of the first and second

sert TR 16 E TG it d o rRi ARSI I DO FRIGO RIS tryecuring 2

second seyikQMUGIAhe dRVIGR MRIDAIRGSIRR AL OT@RITAT QRIFBSHSS the at least
second end of the at least one 15 lead; and electrically connecting at

least one BENEBLAYE the first semiconductor device and at least one

5 boRecpad Hhhaseaanst seMikoReluRlOEslfsedRthedal leashapeisitadcdidng a

7. The methad of claim 6, wherein securing the first surfaces of the first
and secortd<SeHe ShaRrtsr e resy suiinerdvdtuhigirse adsaudacg of the at

identical geriieapdietor devices to the first and second surfaces of the at
least one lead. 8. The method of claim 6, wherein: 25 securing the first
surface of the first semiconductor device comprises securing an active

surface ofjthe firgtheanygRucbainiitleVicmhétethe st suripeenatthiaatolapskes:
one lead; and securina the firscii surface of the secong semicondeJ_ctor

10 Je R EOMsEMSBLBRERIG SARCHCHVE SaMSRE LI SebBfigh the Tirstend of the at

semiconduekaodeviad tadhe raconit SuiaeadbfIbthesatdaastanrieadkvice;
-15- 9. The method of claim 6, wherein: securing the first surface of the
first semiconductor device comprises securing a back side of the first

semiganthctondryitedentiidicsiondifadecaf ¢he st daast ohawead; tadisecond end
of the at least one lead and at least one bond pad of the second

15 semiconductor device.

11. A semiconductor device assembly, comprising:
a first semiconductor device;
a lead including:
20 a first surface secured to and extending across a back side of the first
semiconductor device;
a second surface opposite from the first surface; and
opposite ends extending laterally beyond opposite peripheral edges of the
first semiconductor device; and
25  asecond semiconductor device identical to the first semiconductor device and
including a back side secured to the second surface of the at least one lead,
the opposite ends of the at least one lead extending laterally beyond opposite
peripheral edges of the second semiconductor device;
a first intermediate conductive element electrically connecting a bond pad of the first

30 semiconductor device to an adjacent portion of the lead; and
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5 securing the first surface of the second semiconductor device comprises
securing a back side of the second semiconductor device to the second
surface of the at least one lead. 10. The method of claim 1, wherein
electrically connecting comprises: 10 disposing an intermediate

conductive element directly between theffgst end of the at least one lead

and at least one bond pad of the first semiconductor device; and

dispasiad pnthac e mediaieeonenetyelslamany disstdtingvesitpRl of the

second end of the at least one lead and at least one bond pad of the

second 15S8RlCSAUERRGFEIaILEY15a. WhicdiiidgRpicabliodhgipangdsudab e first
comprisingsnAdiifhresniganseiaorfsyse R Ratoinelugingado a first

surface secured to and extending across a back side of the first
semiconductor device; a second surface opposite from the first surface;

and oppogite endsextandimdieteraly oeyensh®ppesiripePheiedass bond
of the first semiconductor device; and 25 a second semiconductor device

ideREal (A SrUSAEBHAN SRR Felilr it AHARTaNG & BEtrgigberal edge of

segHEedsknibE saaend sHdangl of the alceastanr daadetdhaanrositends
of the at least one lead extending laterally beyond opposite peripheral

edGAAGITHE 2B ARG LEmicTLRTEP R & ffdhmtstRmet4te conductive

element electrically connecting a bond pad of the first 30 semiconductor

device to an adjacent portion of the lead; and -16- a second. intermediage
Conguctid blemdHE SIEEIANF K S0 DR R thts SR & [t end

seichadtictek davichismlichis idantiedlta peeiwral pageaftthe tiksstmbly and a
semiconductor device, to an adjace ortion of the leaq. 5 12. The
O B (e A Ay Ry S LIS gera cds of he

assembly.

14. The semiconductor device assembly of claim 11, wherein the lead is
substantially aligned with identical bond pads of the first and second semiconductor

devices.

15. The semiconductor device assembly of claim 11, comprising:

a plurality of leads extending substantially parallel to one another;

identical first bond pads of the first and second semiconductor devices electrically
connected to opposite ends of a first of the plurality of leads; and

identical second bond pads of the first and second semiconductor devices electrically

connected to opposite ends of a second of the plurality of leads.

16. The semiconductor device assembly of claim 11, further comprising:

a third semiconductor device positioned over the first semiconductor device.

17. The semiconductor device assembly of claim 16, wherein the third

semiconductor device is identical to the first and second semiconductor devices.
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pad of the first semiconductor device is located adjacent to a first
peripheral edge of the assembly and the bond pad of the second
semiconductor device is located adjacent to an opposite, second
peripheral edge of the assembly. 10 13. The semiconductor device
assembly of claim 12, wherein a first end 70of the lead extends laterally
beyond the first peripheral edge of the assembly and a second end of the

lead extends laterpdyheyenduhierssondReiphisrat edas 06 th@ther comprising:
assembly. 15 14. The semiconductor device assembly of claim 11,

whef8 ée@w@%wﬁsﬁﬁﬁlwglﬁi@%é Qigh ‘i’&‘éﬁ%&%%ﬁ‘?b‘%%&é‘%?ﬂﬁ’é“ee-
first and second semiconductor devices. 15. The semiconductor device
assembly of claim 11, comprising: 20 a plurality of leads extending

substantidify pardheI YTURE RSt YiRsmiitsarist Horai pabis s Rbe fourth

andesgiconduseinitane i adaheiaas eledtricaliy Lebnestas dondppRSItR vices.
ends of a first of the plurality of leads; and identical second bond pads of

the first and second semiconductor devices electrically connected to
opposite ends of A segadef ihepbiiality plleadsoRRldichhsemiconductor

semiconductor device assembly of claim 11, further comprising: a third
seMeSHEucBIRIsAG positioned over the first semiconductor device. 17.

Thecsariganshirteiddeyfiadiassemiynatictainelavbara i g filtedb 30 least one
semicondi%%t ?vice is identical to the first and iecongresg,miconductor

rd
devices. -£791%. '§HE YRRt AL A DI 48& b TR GaPstor
comprisingeddepoiitsgindcanducios leyiee fesitipascbavesde second

e L R B e

second seniaondsctok dexdces. 20. A method for assembling a plurality of

el SeTICaI e, oo SORUAIE Pl bk PRl e
least one lead, at least one bond pad of the second semiconductor device,
which is identical to the at least one bond pad of the first semiconductor
device, being positioned substantially over the at least one lead, the at least
one bond pad of the second semiconductor device being located adjacent to
an opposite side of the assembly from the at least one bond pad of the first
semiconductor device; and

electrically connecting the at least one bond pad of the second semiconductor device

to the at least one lead.

21. The method of claim 20, wherein securing the back side of the first
semiconductor device and securing the back side of the second semiconductor
device comprise securing the first and semiconductor devices such that opposite
ends of the at least one lead extend laterally beyond opposite peripheral edges of

both the first semiconductor device and the second semiconductor device.

22. The method of claim 20, wherein securing the back side of the first
semiconductor device comprises securing the back side of the first semiconductor

device to first surfaces of a plurality of substantially parallel leads.



10 lead, at least one bond pad adjacent to an edge of the first
semiconductor device positioned substantially over the at least one lead;
electrically connecting the at least one bond pad of the first semiconductor
device to the at least one lead; securing a back side of a second
semiconductor device to a second surfagg.of the at 15 least one lead, at
least one bond pad of the second semiconductor device, which is
identical to the at least one bond pad of the first semiconductor device,
being positioned substantially over the at least one lead, the at least one

bond pad bt the J0edReRAHAESRINASr WBHER by bihaelsdliteas to

an qpResiRISdeiehibeassrImIY ireondnd irast eng BenseBasibiR onductor
first 20 semiconductor device; and electrically connecting the at least one

bolf¥iet of the second semiconductor device to the at least one lead.
5 21. The method of claim 20, wherein securing the back side of the first 25
semiconductor device and securing the back side of the second

semiconddittor de\iERSHN SYisB IR cutiny R hirde RN R RIBISG LR ghe at least

degessurpanaf srMDsEccands@idhe @&VrRrdomeieadr¥taps nteialbeting a
beyond oppasite Eeripheral edges of b(gth the first semiconductor device

and tHA'LS B SAMERI dor YERTRRN B2 54! AREthbE S Elaim 20,

wherein securing the back side of the first semiconductor device
comprises securing the pack side of the first semiconductor device to first

10 Giriaces ata pluldTy K LAAN bt ATER oGE T DPTE TG Ieast
of dJadrbodd, prberEinel eadhs Obtha dhdabtyrates sehsiaipirly akgnedittonnecting
identical hond pads qf the first and second semiconductor devices. 5 24.
e RGN Of SIS IRBHP St C BB LG he at loast one

bond pad of the first semiconductor device comprises electrically
connectings phfplty oL A% PATEL S RSO SERONEITALEEE S1 e second
15 semiconductor device comprises securing a back side of a semiconductor device that
is identical to the first semiconductor device to a second surface of the at least one

lead.

27. The method of claim 20, further comprising:

20  securing a third semiconductor device to the first semiconductor device.

28. The method of claim 27, wherein securing the third semiconductor
device comprises securing a semiconductor device identical to the first
semiconductor device to the first semiconductor device.

25
29. The method of claim 27, further comprising:

securing a fourth semiconductor device to the second semiconductor device.

30. The method of claim 29, wherein securing the fourth semiconductor
30  device comprises securing a semiconductor device identical to the second

semiconductor device to the second semiconductor device.
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10 25. The method of claim 24, wherein electrically connecting the at least
one bond pad of the second semiconductor device comprises electrically
connecting a plurality of second bond pads to the corresponding leads.
26. The method of claim 20, wherein securing the back side of the second
15 semiconductor device comprises secysng a back side of a
semiconductor device that is identical to the first semiconductor device to
a second surfacenafetif et daash AReideastedbly @ msibp@.of claim 20,

further comprising: 20 securing a third semiconductor device to the first

serhidBhatRIGPREAIRS. dsierHacdiRG QRIS anshisandseiinfitgalifsiees

third semigenBuedasadierjea GPIIRIESREISRRETRG csRieaNdisetor device
identical to the first semiconductor device to the first semiconductor

dedilerHiBdedige method of claim 27, further comprising: securing a

fourth senigpadugtaredevigededhadseaend semnigRpdicandaxifacSor teirst
method of claim 29, wherein securing the fourth semiconductor 30 device

comprises securli§ X IMRBHERERS device identical to the second

semicondygiebal@viaeate tppeacondimemniconduetadevice. -19- 31. A
semiconductor device assembly, comprising: a first semiconductor device

including BpPEsHEfifeand second peripheral edges and bond pads

located adjseenidedheisstiperiphera edgend isashinaludiRgilh adiyshd a second
surface secured to and exte&digg E\cross an active surface. of the first
hal dOreHEd BB SRdYrith tR¥ st Wirface; a

firsi eaghnandraisesandoe e pprBiE o the first Rnd @dendogéaiesalhd

beyond a secopd 10 Eeri heral edge of the fjrst semi({;on uctor (Levic?;

and including an active surface secured to the second surface of the at Ieast one
lead and a first peripheral edge adjacent to which bond pads are located, the
first end of the at least one lead extending laterally beyond an opposite
second peripheral edge of the second semiconductor device;

a first intermediate conductive element electrically connecting a bond pad of the first

semiconductor device, which is adjacent to a first peripheral edge of the first

semiconductor device, to an adjacent portion of a first end of the lead; and

a second intermediate conductive element electrically connecting a bond pad of the

second semiconductor device to an adjacent portion of a second end of the
lead.
32. The semiconductor device assembly of claim 31, wherein the bond

pad of the first semiconductor device is located adjacent to a first peripheral edge of
the assembly and the bond pad of the second semiconductor device is located

adjacent to an opposite, second peripheral edge of the assembly.

33. The semiconductor device assembly of claim 31, wherein the lead is
substantially in-line with the bond pad of the first semiconductor device and the

bond pad of the second semiconductor device.



a second semiconductor device identical to the first semiconductor device
and including an active surface secured to the second surface of the at
least one lead and a first peripheral edge adjacent to which bond pads
are located, the first end of the at least one lead extending laterally
beyond an opposite 15 second peripheralpedge of the second
semiconductor device; a first intermediate conductive element electrically

connecting4a bonthpachtsRaiist FETUCANMUBOF SeMEen BNiGHisein:

adjacent to a first peripheral edge of the first semiconductor device, to an

adideehertlat Bieafitet s pacorfiRedi ARy ansati nfirrradidye first

conductivgegipreent-alecticalyicqaragctingiadaanutpre, ahthe 20 second
semiconductor device to an adjacent portion of a second end of the lead.

32 e ieehalBieRbiso s kAt BRFo Rekamicad aipafbiberensoia first

5 pad of thepfirgiizemicaraiatey devicedsnieaaeasjasantto a first
peripheral edge of 25 the assembly and the bond pad of the second
semiconductor device is located adjacent to an opposite, second

peripheraBgdge ohthe assamilyoddvisicasamisBneiuaiemdeyicenasssmbly
of claim 31, wherejn the lead is substantially in-line with the bond pad of

the fRLaERicbItabt o ebieSHht Ry BERtHAY BtABLRTond

semicopshCiRIldeYigr. fi2(-aad sdhmsepicesdiucior devies arsenalyonnected
10 claim 31, wheﬁgin: hfﬁ%ﬁr?téfd of the at least one lead does not extend
laterally bE}DAGHR BheFaradt &t the first semiconductor

deagindnbildeseconthengsohiisaoledst anDhdadcioes, et exenidally
laterally beXé)nd the first 5 peripheral edﬁ.e of t%e econd semiconductor
device. 35 CPRECEERD I P HEN B ELY b P claim 31, comprising:

a plurality of leads extending substantially parallel to one another; first

bond pads of the first and second semiconductar devices glectricall N

connected 10 oI PSTSFAHEBISFARY 6F BSHEP NG SUha o i BEGLBprisine:
15 thedfitgt dnshsesand semieardusitiodevicas elegirgallyniconductor device.

37. The semiconductor device assembly of claim 36, wherein the third

semiconductor device is identical to the first and second semiconductor devices.

20 38. The semiconductor device assembly of claim 36, further comprising:

a fourth semiconductor device positioned over the second semiconductor device.

39. The semiconductor device assembly of claim 38, wherein the fourth

semiconductor device is identical to the first and second semiconductor devices.

25
40. A method for assembling a plurality of identical semiconductor
devices, comprising:
securing an active surface of a first semiconductor device to a first surface of at least
one lead, at least one bond pad adjacent to a first peripheral edge of the first
30 semiconductor device located proximate to the at least one lead;

electrically connecting the at least one bond pad of the first semiconductor device to

the at least one lead;



connected to a second of the plurality of leads. 36. The semiconductor
device assembly of claim 31, further comprising: 15 a third semiconductor
device positioned over the first semiconductor device. 37. The
semiconductor device assembly of claim 36, wherein the third
semiconductor device is identical to the first and second semiconductor
devices. 20 38. The semiconductor device assembly of claim 36, further

CORRIISIAG anPat@idR eARICONEI Eton HQMice RRBItIORach Uit I8 R@FANArface of
semiconductor device. 39. The semiconductor device assembly of claim

38, wherel R8I ahiactor B RORERE] dHFERH {8 thidrthBeripheral edge

second sejNiREREHAKERWERIuAS dBvitemathied fasaaeimbling & least one
plurality of identical semiconductor devices, comprising: securing an

active surfs Beatilet L srrdsnduRat PhRicE e Hratiserieioptlsy fealgeated

5 one lead, atjlrast @ampPpdspadiadiecert iaanfist fperpineratiedgeneftRembly at
first 30 semiconductar device located proximate to the at least one lead;

electrically BSHHBEM L a8 Hird Bty PEY e Rfuc Rdraldesated:
device to 4fe at least one lead; -21- securing an active surface of a

second semiconductor device to a second surface of the at least one lead, .
at RISETEARpEHI I ARSI FY 81 BOPL AR GIANS A5t SRRSERAHgfor device
semiconductpg gieviee dpedtad. proximate to the at least one lead, the at

least one bond pad of the second semiconductor device located 5

adjacent to an opposite side of the assembly from the side of the

assemblyat, whithethedbleastpng hondheaeofdberfivstizenicandiueio of the
devjce is located; and electrically cannecting the at |east ebong(ﬁad of

the! SECHHY SEMHSSHATASP dBGieE IR s ARG B e B ¥ %% he
medboitohdiator 40vishesaiprarasdagipehadiive sidfrad@hihetor devices such

10

that opposite ends of the at least one lead extend laterally beyond second peripheral
15  edges of both the first semiconductor device and the second semiconductor device,
which are located at opposite sides of the first and second semiconductor devices

from the first peripheral edges thereof.

42. The semiconductor device assembly of claim 40, wherein:

20  securing the active surface of the first semiconductor device comprises securing the
active surface such that the first end of the at least one lead does not extend
laterally beyond the first peripheral edge of the first semiconductor device;
and

securing the active surface of the second semiconductor device comprises securing

25 the active surface such that the second end of the at least one lead does not

extend laterally beyond the first peripheral edge of the second semiconductor

device.

43. The method of claim 40, wherein securing the back side of the first
30  semiconductor device comprises securing the back side of the first semiconductor

device to first surfaces of a plurality of substantially parallel leads.



first semiconductor device and securing the active surface of the second
semiconductor device comprise securing the first and semiconductor
devices such that opposite ends of the at least one lead extend laterally
beyond second peripheral 15 edges of both the first semiconductor device
and the second semiconductor device, which are located at opposite
sides of the first and second semiconductor devices from the first

peripherakadgesiihereahotiZ e SerBiGadUG 08 A \Etassambly ot

claim 40, wherein: 20 securing the active surface of the first )
serthesRatiRth dised wiisliass dongdner faibisssarhierstdramigonductor

theglisgt@nd of the at least one lead does not extend laterally beyond the
first peripheral edge of the first semiconductor device; and securing the
active surface of the second semiconductor device comprises securing

5 25 the actige surfagensiiabdbatthenseconseand abthecatlleastRoaeark at least

does not extend |aterally beyond the first peripheral edge of the second

seffEdriddRar fhrbrssemiceRdutiotdsy laiRmBrieRErestSaty fognpding
baghusigieyobfthiesfitsin $@ sRMicMdptRIHRVIERICOMPESREEREUIING the

back side of the first semiconductor device to first surfaces of a plurality
of substantially parallel leads. -22- 44. The method of claim 43, wherein

leads of thig plurality awetsidastantiallyalignediwite ddeatigad horRdiprdadht least
the first and second semiconductor devices. 5 45. The method of ¢laim )
10 44,%&?8 P&%é’t’ﬂgﬁlR?“c%}?ﬂw%ﬂ}?ﬁ‘%ﬂdlécé‘trl38%‘("%?1%‘%}?8Sp%ﬁ“&f‘iﬂiyfﬁg’ime“mg

semiglordigtor devieeampseelecticalparnetsing.a plurality of first
bond pads to corresponding leads of the plurality. 46. The method of claim
45, wherein electrically connecting the at least 10 one bond pad of the
second sefmiconduetaeddes camplises Iplraticallyiagnneating: auplaaltifthe
of second bond Eﬁds to the corresponding leads. 47. The method.of claim

40 SRBFIFRIENHG th e AR EOTRFASS BN in aciive surface of a

15 semiconductor device that is identical to the first ssmiconductor device to a second

surface of the at least one lead.

48. The method of claim 40, further comprising:
securing a third semiconductor device to the first semiconductor device.
20
49. The method of claim 48, wherein securing the third semiconductor
device comprises securing a semiconductor device identical to the first

semiconductor device to the first semiconductor device.

25 50. The method of claim 48, further comprising:

securing a fourth semiconductor device to the second semiconductor device.

51. The method of claim 50, wherein securing the fourth semiconductor
device comprises securing a semiconductor device identical to the second

30 semiconductor device to the second semiconductor device.



second semiconductor device comprises securing an active surface of a
15 semiconductor device that is identical to the first semiconductor device
to a second surface of the at least one lead. 48. The method of claim 40,
further comprising: securing a third semiconductor device to the first
semiconductor device. 20 49. The methggl of claim 48, wherein securing
the third semiconductor device comprises securing a semiconductor

device idegttical t tbgifiiskmBpiconipdevice to the first
semiconductor device. 25 50. The method of claim 48, further comprising:

seAIREDHH BRI QR AT IRt o DIaRC Y &nsBIBRg L draf SrifTERy} of at least
device. ShnEhRarathrd Pfiekaim S vkeredbsacdting tbadaushone

semiconductor device comprises securing a semiconductor device
identical tSSTRE LS 8646 AWhductor device to the second

5 senicanauaIgiEieYiCRcxdat ida fdond pasenitlicicaneprisingifdpiRinadhe first
portion located in a first plane and including at least a portion of at least

one floatifPad AR EaHlaR Y BE SORIHBHT BEdEI trigom

semicondustat sleiiesr AadiSega@der nalipartiomlorateskidabieeandhe at least
plane, which does not coincide with the first plane, and including leads

that are cORRGETYERBFAFAFY 'HOm a semiconductor device package

including the lead assembly and the at least one semiconductor device.
10 53. The Jead assembly of claim 52, wherein the external portion also

10 inciudes Bortion i 8 At AL ORRHRER G, [BAG h O SoRERr T 150
devicgudssapbiiios@NPESsiniEast daasiaiia semiconductor device with
bond pads located adjacent to a first 15 peripheral edge thereof; and a

lead assembly, including:
54. A semiconductor device assembly, comprising:

at least one semiconductor device with bond pads located adjacent to a first
15 peripheral edge thereof; and
a lead assembly, including:
an internal portion located in a first plane and including at least portion of at
least one floating lead that is secured to the at least one
semiconductor device; and
20 an external portion located in a second plane, positioned laterally around the
at least one semiconductor device, and including leads for facilitating
electrical connection with the at least one semiconductor device; and
at least one intermediate conductive element electrically connecting at least one
bond pad of the bond pads of the at least one semiconductor device to an

25 adjacent portion of at least one floating lead.

55. The semiconductor device assembly of claim 54, wherein an active
surface of the at least one semiconductor device is secured to the at least one floating
lead.

30
56. The semiconductor device assembly of claim 54, wherein a back side

of the at least one semiconductor device is secured to the at least one floating lead.



5

15

20

25

an internal portion located in a first plane and including at least portion of
at least one floating lead that is secured to the at least one
semiconductor device; and 20 an external portion located in a second
plane, positioned laterally around the at least one semiconductor device,
and including leads for facilitating electrizal connection with the at least
one semiconductor device; and at least one intermediate conductive
element electrically connecting at least one bond pad of the bond pads of
the at least one semiconductor device to an 25 adjacent portion of at

least one fibating! R BEORIRE QL SRusSARISER R R NEE AL Srh SR Esifiman odd

54 nwheeeisraBnsicvidustyifaseiefthe at least one semiconductor device is
secured to the at least one floating lead. 30 56. The semiconductor

device assembly of claim 54, wherein a back side of the at least one

semicondggtor davigaissasided dpithe atleastans jlaingiaad: -24- 57,
The semiconductor device assembly of claim 54, comprising an od

d
nufBEISF RS AR BiEEldr senict e Slets! 2 yrald dorencuds s shadation of at

assembly]compdgiog:seniguingrastiptareald@gion of the lead assembly
to inclyde at least a portion of at_least one floating lead in a first plane;

anGUBHHGURNY S ERRRHHS RGO PG EAE feSHM B/ 8% RAtE B RO

a second ppiasewwbich isteifsablipmethiesfipsimlane. 10 59. The method of
claim 58, further comprising: configuring an offset distance between the
first and second planes to position an assembly including the lead
assemblysnd atTgash@hedseniaandssii-dtereansubisiantially centrally

relative to a thickness of a package of which the 15 assembly and the lead

as$8 b%l}rgl?g ] Bgsgtﬁﬁagce get%veen the ﬁrst an(il' secom? gian%s to pos?tion an
assembly including the lead assembly and at least one semiconductor device
substantially centrally relative to a thickness of a package of which the

assembly and the lead assembly are to be a part.

60. The method of claim 59, wherein configuring the offset distance
comprises configuring the offset distance so as to position an assembly including the
lead assembly and an odd number of semiconductor devices substantially centrally

relative to the thickness of the package.

61. The method of claim 59, wherein configuring the offset distance
further comprises configuring the offset distance to position the second plane at a

location substantially central relative to the thickness of the package.



60. The method of claim 59, wherein configuring the offset distance
comprises configuring the offset distance so as to position an assembly
including the lead assembly and an odd number of semiconductor
devices substantially centrally 20 relative to the thickness of the package.
61. The method of claim 59, wherein configuring the offset distance
further comprises configuring the offset distance to position the second
plane at aglocatigmsihstefialyceniial selriivadactoe dbicknesmpbibets,
package, 25 -25- 62. A method for assembling semiconductor device
corffJBREME> comprising: positioning a semiconductor device adjacent to

at Isastioni flaatingcdeathabaaeinternghRaitionofeasestt FRsembi¥s16han
that the floating Jead extends across 5 a surface of the semiconductor

device, witHPBHiBRY GPI8LALAr 4 embhnstt doitnsrinatiaadead satpfly across

5 being locategrfaterathhadiasrohtning atieastvangsevictuTdusdonearieticmal
and electrically connecting a first bond pad of the semiconductor device to

the at lea@P898 AbAIFIE 455 MY BUISIRRELT BB AL A e RB g at least
bond pad pwhichisadigasntitaithe fifgt bond pad, to an proximate portion
of a lead of an external portion of the lead frame, .
electrically connecting a first bond pad of the semiconductor device to the at least
one floating lead; and
10  electrically connecting a second bond pad, which is adjacent to the first bond pad, to

an proximate portion of a lead of an external portion of the lead frame.



