
;e3e`WRRSlURUV6WT`Wn{ .1 SEMICONDUCTOR PACKAGE HAVING MULTI-LAYER LEADFRAME
AND METHOD OF FABIRCATION Field of the Invention This invention relates
generally to semiconductor manufacture and packaging. More particularly,
this invention relates to a semiconductor package having a multi layered
leadframe, to a method for fabricating the package) and to systems
incorporating the package. background of the Invention Semiconductor
packages, particularly chip scale. packages, are being manufactured with a
smaller outline and faith a higher pin count than conventional plastic or
ceramic packages. A chip scale package includes a semiconductor die, and
terminal contacts for surface mounting the package to a supporting
substrate, such as a circuit board or module substrate, The terminal
contacts typically comprise balls, bumps ox pins, arranged in a dense area
array, such as a ball grid array (BGA), or a pin grid array (FGA). Chip
scale packages can also include an encapsulant which at least partially
encapsulates the die and electrical. connections with bond pads on the die.
Different methods are employed in the industry fox fabricating chip scale
packages. One conventional method uses a rigid substrate, such as a
reinforced polymer Laminate, attached to the die in a chip on board (COB)
or a board on chip (BOC) configuration. The substrate includes conductors,
such as copper traces, that are wire bonded to the bond pads on the die.
The substrate can also include bonding sites in electrical communication
with the conductors for mounting the terminal contacts in the required area
array. Another method for fabricating chip scale packages employs a
flexible interposes, similar to TAB tape, which includes conductors
configured for bonding directly to the bond pads on the die. The flexible
interposes can also include bonding sites for the terminal. contacts.     r
, 2 Yet another method for fabricating chip scale packages uses a metal
leadframe that is attached and wire bonded to the die. The metal leadframe
includes leads which provide bonding sites for the wire bonds to the die,
and the terminal contacts for the package. A lead on chip leadframe
includes leads that are also adhesively attached to the face of the die.
Each of these fabrication, methods has advantages and disadvantages. One
advantage of packages formed with rigid substrates, and with flexible
interposers, is that fine pitch standards can be employed. Standard setting
bodies for the semiconductor industry, such as JEDEC and EIAJ, set the
pitch standards fox semiconductor packages. In general the "pitch" of the
terminal contacts on a package is the center to Center spacing between
adjacent terminal contacts. Currently, the finest pitch standard employed
for HGA packages is 0.50 mm) but finer pitches are anticipated. In order to
achieve these fine pitch standards) design rules on the width and the
spacing of the conductors for the terminal contacts are employed. These
design rules are sometimes referred to as line/space rules. Currently)
rigid substrates can include conductors having a width and spacing as small
as about 50 Vim. Flexible interposers can include conductors having a width
and a spacing as small as about 35 um. In contrast, the leads on metal
leadframes can be made with a width and a spacing of only about 80 um for
etched leadframes, and a width and a spacing of only about 70 ~m for
stamped leadframes. 



Resides Finer pitches) another advantage of rigid substrates and flexible
interposers over leadframes, is that ground and power planes can be
employed for grounding and powering, or for. adjusting the impedance of
selected terminal contacts on the packages. In addition, both rigid
substrates and flexible interposers can be used with    3 different bond
pad configurations such as center line patterns, T patterns or I patterns,
In contrast) metal leadframes typically do not include ground and/or power
planes, and arc employed mostly with center line patterns of bond pads.
Despite these disadvantages metal leadframes still possess some advantages.
In particular, metal leadframes axe less expensive to manufacture than
rigid substrates and flexible interposers. In addition, Conventional
packaging equipment such as wire bonders, die attachers, conveyors and
magazines can be employed with metal leadframes. Accordingly packages can
be made cheaper and more reliably with Metal leadframes than with rigid
substrates and. flexible interposers. The present invention is directed to
a semiconductor package constructed with a metal. leadframe that is able to
accommodate finer line/space design rules than conventional stamped or
etched metal. leadframes. In addition, the leadframe can include a ground
and/or power plane, and can accommodate dies having different patterns of
bond pads including T patterns and T patterns Summary of the Invention In
accordance with the present invention, an improved semiconductor package, a
method for fabricating the package) and electronic systems incorporating
the package are provided. The package includes a semiconductor die having a
circuit side) an opposing back side and a pattern of bond pads on the
circuit side. The package also includes a mufti layer leadframe attached
and wire bonded to the die, a pattern of terminal contacts on the mufti
layer leadframe, and a plastic body encapsulating the die and the
leadframe. The mufti layer leadframe includes a first   4 leadframe and a
second leadframe attached to the first leadframe. The first leadframe
includes a plurality of first leads (circuit side leads) attached to the
circuit side of the die and having bonding sites wire bonded to the die.
The first leads also include pads arranged in an area array and configured
for bonding the terminal contacts thereto. The second leadframe includes a
plurality of second leads (back side leads) having bonding sites located
proximate to the backside of the die and connecting segments attached to
the first leads. The wire bonding sites on the second leads are located
outside o the periphery of the die to provide access for wire bonding. 



The leads form the internal lead system for the package, and provide
electrical paths between the die and the terminal contacts for the package.
In addition, the second leads can be configured to provide electrical paths
to selected terminal contacts that would otherwise be nonaccessib7.e due to
line/space design limitations. The second leads can also be configured to
provide a ground and/or power plane for the package. The method fox
fabricating the package includes the steps of attaching the first leads to
the circuit side of the die, and then attaching the second leads to the
first leads. In addition, the method includes the step of wire bonding
wires to the bond pads on the die and to the bonding sites on the leads.
The method also includes the steps of forming the plastic body, and forming
the terminal contacts on the pads of the first leads. The package can be
used to construct electronic systems such as modules, circuit boards)
systems in. a package (SIP) and computers.   5 Brief. Description of the
Drawings Figure lA is a view of a semiconductor package constructed in
accordance with the invention; Figure 1B is a side elevation view of the
package; Figure 2 is a schematic cross sectional view of the package taken
along section line 2-2 of Figure lA; Figure 3A Zs a partial schematic cross
sectional view o the package taken along section line 3A-3A of Figure 2;
Figure 38 is a partial schematic cross sectional view of the package taken
along section line 3B-3H at Figure 2; Figures 4A-4E axe schematic cross
sectional views illustrating steps in a method for fabricating the package;
Figure 5A is a view taken along line 5A-5A of Figure 4A illustrating a
circuit side leadframe strip and circuit side leads; Figure Ss is a view
taken along line 5B-5B of Figure 4B illustrating a back side leadframe
strip and back side leads; Figure 5C is a cross sectional view taken along
section line 5C-5C of Figure 4B illustrating attachment of the circuit side
leads and the back side leads; Figure 5D is a view taken along line 5D-5D
of Figure 4C illustrating wire bonding to the circuit side leads and back
side leads; Figure 6A is a view of a semiconductor multi chip module system
incorporating packages constructed in accordance with the invention; Figure
6B is a schematic cross sectional view of the module taken along section
line 6B-6B of Figure 6A; 



Figure 7 is a schematic cross sectional view illustrating a package in a
system (SIP) incorporating packages constructed in accordance with the
invention; and   s Figure 8 is a schematic view illustrating a computer
system incorporating packages constructed in accordance with the invention.
Detaied Description of the Preferred Embodiments Referring to Figures 1A-1B
and 2, a semiconductor package 10 constructed in accordance with the
invention is illustrated. The package 10 includes a semiconductor die 12 a
plastic body 14 and a plurality of terminal contacts J.6 in a dense area
array projecting from the plastic body The die 12 can comprise a
conventional semiconductor die having a desired Electrical configuration.
For example, the die 12 can comprise a dynamic random access memory (DRAM),
a static random access memory (SRAM), a flash memory, a microprocessor, a
digital signal processor (DSP) or an application specific integrated
circuit (ASIC). In addition, the die 12 can have any polygonal shape, which
in the illustrative embodiment is rectangular. As shown in Figure 2) the
die 12 has a circuit side Z3 and a back side 20. In addition, the die 12
includes a pattern of bond pads 72 on the circuit side 18 in electrical
communication with the integrated circuits contained on the die 12. In the
illustrative embodiment, the bond pads 22 are arranged in an T pattern
(i..e., located along the center line and opposing peripheral edges of the
die 12 ) . However, the bond pacts 22 can be arranged inn other
configurations, such as center patterns axed T patterns. The plastic body
Z4 comprises a molded plastic, such as a Novolac resin, formed using a
suitable molding process in a required size and shape. The plastic body 14
7 completely encapsulates the die 12 and the electrical connections with
the die 12. In addition, the plastic body 14 has a gereerally rectangular
peripheral outline that is only slightly larger than the peripheral outline
(i.e., footprint) of the die 12 (e. g., 1.2X). The terminal contacts 16
provide electrical connection points to the outside, and allow the package
10 to be surface mounted to a supporting substrate, such as a circuit board
or a module substrate. In the illustrative embodiment the terminal contacts
15 comprise metal balls in a ball grid array (BGA) . However, rather than
comprising balls, the terminal contacts 16 can comprise bumps, pins, pads
or any other' type of external contact used in the art. In addition, for
simplicity the ball grid array is illustrated as having only four rows axed
four columns with two of the columns separated by a space. However) the
terminal contacts 16 can be arranged in other dense area arrays, such as a
solid grid pattern of equally spaced rows and columns. As used herein, the
term "dense area arrays refers to a contact pattern in which the density of
the terminal contacts 16 is high in relation to the total area occupied by
the terminal contacts 16. This relationship is sometimes referred to as a
"packing fraction". In general, the packing fraction o a pattern o contacts
is the area occupied by the contacts over the total area available. In
general, a "dense area array" will have a packing fraction of 0.25 or
greater. 



As shown in figure 2, the package J.0 also includes a mufti layer leadframe
24 which is attached and wine bonded to the die 12. The leadframe 24
includes a first leadframe which comprises a pattern of circuit side leads
26 (first   8 leads), arid a second leadframe which comprises a pattern of
back side leads 28 (second leads). The circuit side leads 26 and the back
side leads 28 are also known in the art as "leadfingers". One o.r more
adhesive members 30 attach the circuit 1 R of thp chi p 1 2 ~c the hoi-.tom
si.c7es Of t-_he circuit side leads 26. The adhesive members 30 can
comprise a conven,tior~al di.e attach mater. ia~" such as a tape material
(e. g., LOC tape), or a deposited and cured adhesive layer (e.g., epo~cy).
Zn the illustrative embodiment, there are two adhesive meznbexs 30 on
either side of the die 12. As shown in Figure 3A, the adhesive members 30
do not completely cover the circuit side 18 of the die 12, and are shaped
to leave the bond pads 22 on the die 12 exposed and accessible for wire
bonding. As shown in Figure 3A, the c~.rcuit Side leads 25 overlap the die
7.2, and are configured to support the die ~,2 during wire bonding and
fabrication of the package l0. zn add,ition, the circuit side leads 26
include ba~.~. bonding pads 32 on their top sides for bonding the terminal
contacts I6 to the circuit side leads 26. The ball, box~.diz~g pads 32 can
be arranged in a des~.red pattern such as a dense area array. The circuit
side ~.eads 26 also include bonding sites 34 on their top sides for wire
bond~,~ag wires 36 to the Circu~.t side leads 26. The wires 36 are also
wire bonded to the bond pads 22 on the die 1,2. As shown xz~ Figure 2, the
back side J.Eads 28 are located proximate to, but spaced from, the back
side 20 of the die 12, Tn addition, the back side leads 28 include
connecting segments 38 that attach and electrically connect the back side
leads 28 to selected circuit side leads 26As will be fuxthEr explained, the
connecting segments 38   9 are attachEd to selected circuit side leads 26
using an electrically conductive attachment process, such as welding,
brazing, soldering or conductive polymer bonding. The co~anecting segments
38 are angled members that span the gap between the back side leads 28 and
the circuit side leads 26. This gap is approximately equal to the thickness
o,f. the die 12. The back side leads 28 provide electrical paths between
the bond pads 22 on the die 12 and selected terminal contacts 16 that would
otherwise be inaccessible due to line/space design rules. As shown in
Figure 3B, portions o~ the back side 7.eads 28 extend outside of the
periphery o~ the die 12 (i.e., past the edges), such that access is
provided fox wire bonding. In particular, as shown. in Figure 3A, wires 36
are wire bonded to the bond pads 22 on the die 12 and to exposed bonding
sites 40 ox~ the back side leads 28. mhe backside leads 28 thus incJ.ude
the bonding sites 40 wha.ch are J.ocated proximate to the back side 20 die
12, and the connecting segme~ats 38 that span the th~,ckness of the die X2
and attach to the circuit side leads 26. As shown in Figure 3B) the multi
Iayex J.eadframe 24 can also include a ground and/or power plane 42 in
electrical communication with selected back side leads 28. The ground
and/o7: power plane 42 alJ.ows selected bond pads 22 and selected terminal
contacts 16 to be grounded. Referring to Figures 4A~4F, steps in a method
fox :fabricating the semiconductor package 10A are illustrated.
In.~.tially, as showx~ in Figure 4A, a die attachment step is performed i.n
which the semiconductor die 12 is attached to the bottom s~.des of the
circuit side leads 26. As shown in k'igure 5A, the circuit side 7.eads 26
are originalJ.y contained on a circuit side leadfxa.me strip 44.   



~o The circuit side leadframE stx'ip 44 includes a plurality of separate
patterns of circua.t side leads 26, such that multiple packages 10 can be
fabricated and then singulated from one another. In the illustrative
embodimEx~.t, the circuit side lead f..rame strip 44, and the leads 26)
have a lead on chip (LOC) configurat9.on, and the die 12 is attached
d~.rectlx to the circuit side leads 26. The cixcuit side leadframe strip 44
can comprise a nickel-iron alloy (e. g., 42~ Nickel-58~ Iron), a clad
material (e. g., copper clad stainless steel) or a copper alloy.
Conventional fabrication processes such as stamping or chemical etching can
be usEd to form the czrcuit side leadframe strip 44. The circuit side
leadframe strip 44 includes parallel spaced side rails 46 with i.x~dexing
openings 48. The side rails 46 and indexing openings 48 permit handling by
automated equipment such as conveyors, magazines and traces. Also, the
circuit side leadframe strip 44 includes connecta.r~g bars 50 for the
circuit side leads 26 which are cut away during the singulation process.
The connecting bars 50 r~.gid~.fy the circuit side leads 26 and facilitate
plating of the leads 26. As also shown in Figure 4A) the d~.e 12 is
attached to bottom sides of the circuit side leads 26 using the adhesive
members 30. The adhesive members 30 are sized and shaped such that the bond
pads 22 on the die 12 remain exposed. Tn addition, the ball bonding pads 32
and the bond~.zag sates 34 as well, are on the opposite top sides of the
circuit side leads 26 (exposed sides) and remain clear of the adhesive
members 30. The adhesive membexs 30 can comprise a polymer tape, such as
LOC tape, having an adhesive formed oxz orze ox both majox surfaces
thereof. A conventional die attacher can be used to adhesively attach   11
the adhesive membex's 30 to the die 12, anal the die 12 to the cixcuit side
leads 26. Alternately, a, die attach adhESive, such as a filled epoxy, an
unfilled epoxy, an acrylic, or. a polyimide matexial can be emp7.oyed to
form the adhesive members 30. Following the die attach step, and as shown
in Figure 4B, a leadfinger attachment step ~.s performed in wk~,ich the
back side leads 28 axe attached to the circuit side leads 26. A.s shown in
Fa,gure 5H, the back side leads 28 can initially be contained on a back
s~.de leadframe strip 52. The back side lead:~rame strzp 52 can be similar
in construction to the c~.,rcuit side leadframe stx'ip 44, and can, be
constructed using the same processes and matErials. As such, the back side
leadframE strip 52 includes side rails 54 having indexing open~.ngs 56, and
connect~.ng bars 58 fox connecting the back side Zeads 28. The back sa.de
leadframe strip 52 also ~,x~cludes the ground and/or power p7.ane 42 which
is conzaected to selected back side leads 28. As also shown in Figure 4s,
attachment of the back side leads 28 to the circuit side leads 26 forms the
mu7_ti J,ayered leadfrarne 24. The ~eadfin,ger attaclamEnt step can be
performed using a suitable process, such as a welding process, a brazing
process, a soldering process or a conductive adhesive bonding process, zn
addition, as shown in Figure 5C, a canduct~.ve layer 60, such as a bonded
metal or a cured conductive polymer, can be formed between the back side
leads 28 and the circuit side leads 26 during the l.eadfinger attachment
step. Following the leadfinger attachment step, and as shown in Figure 4C,
a wire bonding step is performed. During the wire bonding step, the wi,xes
36 are wire bonded to the bond pads 22 on the die 12, to the bonding sites
34 on, the   12 circuit side leads 2G and to the bonding sites 40 on the
back side leads 28. A conventional wire bonder can be used to perform the
wire bonding step. In addition, the bonding sitES 34, 40 can include a wire
bond,able metal layer, such as gold ox silver pla,ta~ng, to Facilitate the
wire bonding process. As shown in Figu,xe 5D, the bonding sites 40 ors the
back side leads 28 are 7.ocated outside of the periphery of the die 12 to
provide access fox wire bonding the wires 36. Stated differently, the
bonding sites 40 are cantilevered with respect the outside edges of the die
12. As previously stated, the back side leads 28 provide electrical paths
between selected bond pads 22 on the die 12, and selected ball bonding pads
32 on the circuit side lEads 26. Electrical paths are thus provided to ball
bonding pads 32 that would otherwise be inaccessible due to design/space
rules associated with the circuit side leads 26 and the ball bonding pads
32. In addition, the back side 7,ead,s 28 provide electx~.ca7, paths
bEtween selected bond pads 22 and the ground and/or power plane 42 (Figure
5B) . In this regard conventional metal leadframes do not ixlc7.ude ground
and/or power planes . Following the wi.xe bonding step, and as s.h.own in
Figure 4D, an encapsulating step is pe~'foxzned. During the encapsu7.ating
step, the plastic body 14 is formed on either side of the multi layered
l.eadframe 24. The plastic body 14 encapsulates the 7.eadfxame 24, the die
12, the wires 36 and the associated wire bonds. The plastic body 14 has a
periphexa7. shape that corresponds to, but is slightly larger, than the
footprint of. the die J.2 (e.g., 1.2X). The plastic body 14 can comprise a
molded plastic, such as a Novolac based epoxy. In addition, tk~.e p7.ast~.c
body 14 can  



13 be foxmed with a desirEd size and shape using a transfer molding
process, a~rld then cured in an overa. The plastic body ~.4 includes
openings 62, that align with the ball bonding pads 32 on the circuit side
leads 26. Ttae openings G2 provide access to the ball bonding pads 32 for
forming the tex'mi.na7. contacts 16 thereon. Following the encapsulating
step, and as shown in Figure 4E, a term~.~na:l. contact forming step is
performed for forming the terminal contacts 16. T.h.xs step can be
performed by bonding the terminal contacts J.6 on th.e bald. bonding pads
32. For example, the terminal contacts 16 can comprise metal balls bonded
to the ball bonding pads 32 using a suitable process such as reflow
bonding. The termi,na7. contacts 16 ca,n also be formed using a ball bumper
apparatus, a stud bumper apparatus or a wire bonder apparatus . During the
bonding process the openings 62 ~,n the plastic body 14 facilitate
a~.i.gnmen,t and electrical insulation of the terminal contacts 1.6. In
addition, the ball bonding pads 3~ can include a metal layer, such as
copper plating or solder flux, to faci~.xtate the bonding process. As an
alternative to a bonding process, the terminal contacts ~.6 can comprise
metal bumps deposited on the ball bonding pads 32 using a suitable
deposition pxocess, such as stenciling and reflow o,f a solder alloy.
Similarly, th.e terminal contacts 16 can be formed by electrolytic
deposition ox by Electroless deposi,t9.on of solder or another metal.
Following the terminal contact ~oxming step, a singuJ.ating step can be
performed to singulate the package 10 from the circuit side 7.eadframe
strip 44 and the back side leadframe strip 52. AJ.so during the singulating
step,   14 the connecting bars 50, 58 and the side rails 46, 54 are trimmed
from the package 1,0. The singulating step can be per.~ox'med using a
suitable apparatus such as a punch, a shear or a Saw. As shown in Figure
4E, the completed package 10 includes the semiconductor die 9.2, th.e mufti
layer leadframe 24 and the texmiz~aJ. contacts J.6 in a dense area array.
The package 10 also i.ncJ.udes the circuit side leads 26) and the back side
leads 28, which form the a.xzte.rx~a7. lead system for the package 10, and
provide electr~.ca7. paths between the bond pads 22 on the die 12 and the
terminal contacts 16. In addition, the back side leads 28 provide
el.ectxical paths to terminal contacts 16 that would otherwise be
inaccessible, and provide electrical paths from selected bond pads 22 to
the ground and/or power plane 42. Referring to k'agures 6A and 6B, a mufti
chip module system 64 that includes multiple semiconductor packages 10 is
illustrated. The mufti chip module system 64 can be configux'ed for
performing a specific function such as memory storage. The mufti. chip
module system 64 includes a module substrate 66 having patterns of
electrodes 68 configured for flip chip znour~ting the packages 10 to the
module substrate 66. The terminal contacts 16 on the packages 10 can, be
bonded to the electrodes 68 on the module substrate 66 using a suitable
bonding process, such as solder reflow or thexmode bonding. The electrodes
68 are in, electrical, communicatio~'~, with conductors 70 formed on the
module substrate 66 in a required circuit pattern. zn addition, the
coz~ductars 70 are in electrical commun,xcation with an 'edge connector 72
which provides a   15 col~z~ection point from the outsJ.de to the multi
chip module 64. RefEZring to Figure 7, a system ir1 a package 74 (SIP) that
a.ncludes multiple semiconductor packages 10 is illustrated. The system in
a package 74 can be configured. to perform a desired electxical functton
such as micro processing. In addition, each package 10 cax~ have a
different Electxical configv,ration, such as a m~.cxo controlJ.er, a
microprocessor or a flash memory. The system in a package 74 includes a
package substrate 76 wherein the packages 10 are flip ch~.p mounted. The
package substrate 76 also includes electrodes and conductors (not shown)
which electrically connect the packages J.0 i,n a required electxi.cal
configuration. The package substrate 76 aJ.so includes package leads 78 in
electrical communication with the packages 10. mhe system in a package 74
also includes a package body 80 formed of a molded plastic, ox other
suitable material, which encapsulates the package substrate 76 and the
packages J.O. Referring to Figure 8, a computer system 82 includes one or
move packages ~,0. The packages 10 can be mounted to the computex system 87
i,n, a suitable manner, such as on the multi chip module system 64 of
Figure 6A. In addition, the packages 10 can be configurEd to pErform a
desired function in the computer system 82 such as memory stoxage ox
z~:icxo processing. 



Thus the invention provides an improvEd semiconductor package, a, method
for fabricating the package, and systems incorporating the package. While
the a.xwen,t~.on h.as been described with reference to certain preferred
embodiments, as will be appaxent t'o thosE skilled in the art, certain
changes and modifications can be made without departing   16 from the scope
of the invention as defined by the following claims.   17 WHAT IS CLAIMED
IS: A semiconductor package comprising: a semiconductor die haviz~g a
circuit side and a back side; a plurality of first leads attached to the
circuit side and comprising a plura~lzty o first bonding sites wire bonded
to the di. a ; and a plurality of second leads attached to the first leads
comprising a plurality of second bonding sites located proximate to the
back side and wire bonded to the die. 2. The semiconductor package o~ claim
1 wherein the first leads compxa.se portions of a first leadframe and the
second leads comprise portions of a second leadframe. 3. The semiconductor
package of claim 1 wherein the second leads comprise angled connecting
segments configured to span a gap between the circuit sa.de and the back
side. 



4. A semiconductor packagE comprising: a semiconductor da.e having a
circuit side and a back side; a plurality of first Leads attachEd to the
circu~.t side comprising a plurality of first bonding sites wire bonded to
the die; and a plurality of second leads comprising a plurality of second
bonding sites located proximate to the back side and Wire bozadEd to the
~di.e, and a plurality of axxgled   18 connecting segments attached to the
first leads and span,ming a gap between the circuit side and the back side.
5. The semiconductor package of claim 4 wherei.x~ the first leads comprise
a first 7.eadframe and the second leads comprise a second leadframe. 6. The
semiconductor package of cJ.aim 5 wherein the second leadframe includes a
ground and/or power p~.ane. 7. The semiconductor package of claim 6 further
comprising a plastic body encapsulating the die, the fixst leadframe and
the second leadframe. 8. A semiconductor package comprising: a
semiconductor die having a circuit side and a back side; a first leadframe
comprising a plurality of first 7.eads attached to the circuit side and
comprising a plurality of first bonding sites wire bonded to the die; a
plurality of terminal contacts on the first leads; and a second leadframe
attached to tk~e first leadframe, the second J,eadfxame comprising a
plurality of second leads comprising a plurality of second bonding sites
located proximate to the back side and wire bonded to the die, the second
leads configured to provide electrical paths to selected terminal contacts.



9. The sexnicondu,ctor package of claim 8 wherein the terminal contacts axe
arranged in a grid arrax.   19 10. The semiconductor package of claim 8
wherein the first leads include pads in an area array and the terminal
contacts comprise balls or bumps on the pads. 11. A semiconductor package
comprising: a semiconductor die; a first leadframe comprising a plurality
of first leads wire bonded to the die; a plurality of terminal contacts on
the first leads; and a second leadframe attached to the first leadframe
comprising a ground andlor power. plane and a plurality of second leads in
electrical communication with the plane and wire bonded to the die
configured to ground or. power selected terminal contacts. 12. The
semiconductor package of claim 11 wherein the terminal contacts comprise
bumps or balls in a grid array. 13. The semiconductor package of claim 11
wherein the first leads comprise a plurality of pads configured for
mounting the terminal contacts and arranged in a dense area array. 14. The
semiconductor package of claim 11 further comprising a plastic body
encapsulating the die, the first leadframe and the second leadframe. 15.
The semiconductor package of claim 11 wherein the first leads axe attached
to the die.   20 



16. The semiconductor package of claim 11 wherein the second ~.eads include
bond~.x~g sites located proximate to a back side of the die and angled
connecting segments attached to the first leads and spanning a gap
approximately equal to a thickness of the diE. 17. A semicorac'iuctor
package compxa.sing: a semiconductor die having a circuit side, a back
side, a,nd a peripheral edge; a. plurality of first leads attached to the
cixcuit side and comprising a pluxa7.ity of first bonding sites on the
circuit side ware bonded to the die; a p7.uraJ,i.ty of pads on the first
leads in an area array; a plurality of second leads comprising a pl.uxality
of second bonding sites wire bonded to the die and located prox~.mate to
the back side and outside of the peripheral edge, and connecting segments
attached to the first leads and spanning a gap between, the circuit side
and the back side; and a plurality of terminal contacts on the pads. 18.
The semiconductor package of claim 17 wherein the tezminal contacts
comprise bumps or balls in a grid arxay. 19. The sem~.conductor package of
cJ.aizn 17 wherein the first leads comprise a first metal leadframe and the
second leads comprise a second metal leadframe. 20. The semiconductor
package of cJ.aizn 17 further comprising a conductive ~.ayex' attaching the
connecting segments to the first leads.   21 21, The semiconductor package
of claim 17 wherein the conductive layer comp~:i.ses a bonded metal. 22,
The semiconductor package o claim 7.7 wherein the cozadv.cti.ve layer
comprises a conducti~tre polymer. 23. The semiconductor package of claim 17
further comprising a ground and/or power planE in electrical communication
with the second leads. 



24. The semiconductor package of claim 17 further comprising a plastic body
encapsulating the die and having a plurality of openings for the terminal
contacts. 25. The semiconductor package of claim 17 wherein the second
leads are configured to provide electrical paths to selected terminal
contacts. 26. A method or fabricating a semiconductor package comprising:
providing a first leadframe cvmpxis~.x~g a plurality of first lEads
comprising a plurality of pads in an area array; attaching a semiconductor
die to the first ~.eads; providing a second leadfr'ame comprising a
plurality of second leads configured to provide electrical paths between
the die azad selected pads on the first leads; attaching the second leads
to the first leads; wire bonding the first ~.eads and the second leads to
the die; and forming a plurality o terminal contacts on the pads.   22 27.
'Th.e method of claim 26 wherein the second leadira,me includes a ground
and/or power plane in electrical communication with, the second leads. 28.
The method of claim 26 wherein the terminal contacts comprise bumps ox
ba~.~.s and the area array Comprises a grid array. 29 , The znetk~tod of
c~,a~.m 26 wherein the second leads comprise angled connecting segments
attached tb the first J-ends and configured to span a gap between a circuit
side and a back side of the die. 30. The method of claim 26 wherein the
attaching step comprises welding, brazing, soldering or conductive adhesive
bonding the second leads to the first leads. 31. A method for. fabricating
a semiconductor package compxisa.ng: 



providing a semiconductor diE comprising a circuit side, a back side and a
peripheral edge; providing a first leadfrarne comprisa.r~g a plurality of
first leads configured for attachment to the circuit side and comprisi.xxg
a p7.urality of first bonding s~.tes; providing a second leadframe
comprising a plurality of second leads comprising a plurality of second
bonding sites and angled connecting segments configured to span a gap
between the circuit side and the back side; attaching the die to the first
leads;   23 attaching the second 7.eadframe to the first leadfxame with the
second boz~da.ng sites located proximate to the back side a,nd outside of
the peripheral edge; and wire bonding the die to the F9.xst bonding sites
and to the second bonding sites. 32. The method of. claim 31 further
compr~.sing forming a plurality of terminal contacts on the first
7.eadframe in electrical com~r~unication with the fi.xst leads. 33. The
method of claim 31 further comprising forming a plastic body on the die, on
the first leadfxame and on the secoxxd leadframe. 34., The method of claim
3x wherein the First leads include a plurality of ball bonding pads in a
grid array and the second leads are configured to provide electrical paths
to selected ball bonding pads. 35. A method for. fabricating a
semiconductor package comprising: providing a first leadframe comprising a
plura7.ity of first leads; providing a second leadframe comprising a ground
and/or power plane and a plurality of second leads in electrical
communication with the plane; 



attaching a semiconductor die to the first leads; attaching the second
leadframe to the first leadframe; and wire bonding the die to the first
leads a,nd to the second leads.   24 36. The method o cJ.aim 35 wherein the
attaching the second lead.fxame to the first leadframe step comprises
fiorming a conductive layer therebetween. 37. The method of c7.aam 35
urther comprising forming a plurality of terminal contacts on the first
leads in an area array. 38. The method of. claim 35 uxthex comprising
forming a plastic body on the first leadframe, on the second leadframe and
on the di.e. 39. The method of claim 35 whexein the second leads comprise
angled connecting segments configured to span a gap between a circuit side
and a back side of the die. 40. A method for fabricating a semiconductor
package compr~smg: providing a semaco,ndu.ctor die having a circuit s~.de,
a back side and a peripheral edge; attaching a plura.7.ity of first leads
having a plurality of first bonding sates to the circuit side; attacJ:aix~g
a plurality o second leads to the First leads having a plurality of second
bonding sites located proximate to the back side and outside of the
peripheral edge; and wire bonding the die to the first bonding sites and to
the second bonding sites. 41. The method of claim 40 wherein the fixst
leads are contained on a fa.,rst leadframe and the second 7.eads are
contained on a second leadframe. 



25 ,42. The method of claim 40 wherein at least some of the second leads
axe in electrical communication with a ground and/or power plane. 43. ,The
method of claim 40 further compris~.ng encapsulating the die. 44. A method
for fabricating a semiconductor. package compr.~.sing: providing a
semiconductor die having a circuit side, a back side and a periphEral edge;
attaching a mufti layered metal leadfxame to the die comprising a
plura:Lity of first leads attached to the circuit side, a plurality of pads
on the first 7.eads in an area array, a plurality of second leads attached
to the first leads and a ground ax~d./or power plane in electrical
communication with at least some of the second leads; wire bonding the die
to the first leads and to the second leads; and forming a plurality of
terminal contacts on th.e pads. 45. The method of claim 44 wherein the
tErminal contacts co~;np7:ise bumps ox balls in a grid array. 46. The
method of claim 44 further comprising encapsulating the die and the
leadframe. 47. The method of. cJ.aim ~4 wherein. the second ~.eads comprise
angled connecting segments configured to span a gap between the circuit
side and th.e back side.   26 48. A system comprising: a substrate; and 



a semiconductor package on the substrate coxnpx~.sing a semiconductor d~.e
and a, mu:Lti layered metal lead frame comprising a plurality of first
leads attached, and wire bonded to the dic, a plura,l~.ty of second leads
attached to the first leads and wire bonded to the die, and a ground and/or
power plane in eJ.ectxzcal commun~.cation with at least some of the second
leads. 49. The system of claim 48 wherein the substrate comprises a module
substrate. 50. The system of claim 48 wherein the substrate comprisES a
package substrate. 51. The system of claim 48 wherein the substrate is
contained in a computer. 52. The system of claim 48 further compr.~.sing a
plura7.ity of terminal contacts on the first leads bonded to the substrate.
53. The system of claim 48 wherein the die includes a circuit side and a
back side and the second Leads are located proximate to the back side and
include connecting segments spanning a gap between the back side and the
circuit s~.de.   27 54. A system compri.s,iz'~g; a substrate; and a
sEmiconductor package on the substrate comprising: a semi.corlductor die
havzrzg a circuit side and a bacl~ side; a first leadframe comprising a
p7.urality of first leads attached to the cixcuit side and compxisixig a
p7.urality of fixst bonding sites wire bonded to the die; a plurality of
terminal contacts on the first leads bonded to the substrate; and a second
leadframe attached to the first leadframe, the Second leadframe comprising
a plurality of second leads Comprising a plurality of second bonding sites
located proximate to the back side and wire bonded to the die, the second
7.eads configured to provide electrical. paths to selected terminal
contacts. 55. The system of cla~.m 54 whereirz the system comprises a multi
Chip module. 



56. The system of claim 54 wherein the system comprises a system in a
package. 57. The system of claim 54. wherei,z~ the system compx~.sES a
computer . 58. The system of cJ.aim 5~ wherein, the terminal contacts
comprise bumps or balls in a gxid array. 59. The system of claim 54 wherein
the first leads comprZSe a plurality of pads configured for mounting the
terminal contacts a,nd arranged iz~ a dense area array.   28 60. The system
of claim 54 further comprising a plastic body encapsuJ.ating the die, the
first J.eadframe and the second J.eadframe. 61. The system o claim 54
wherein the first leads axe attached to the die. 62. A system comprising: a
substrate compra.sing a plurality of electrodes; at least one semiconductor
packagE on tk7~e substrate comprisa.x~g a sem:iconductox die having a
circuit side, a back side, and a peripheral edge; a plurality of first
leads attached to the circuit side and comprising a plurality of first
bond~.ng sites on the circuit sidE wire bonded to the die; a pluxal.i.ty of
pads on the fa.xst .leads in an area array; a pJ.uxa7.~.ty of second leads
comprising a plurality of second bonding sites w~.re bonded to the die and
located proximate to the back sa.de azad outside of the peripheral edge,
and connecting segments attached to the ~z.rst leads and spanning a gap
between the circuit side and the back side; and a plurality of terminal
cox7.tacts on the pads bonded to the electrodes oz~ the substrate. 



63. The system of claim 62 wherein the substrate comprises a mufti chip
module substrate. 64. The system of cla~.xn 62 wherein the substrate
comprises a system in a package substratE.   29 65. The system o~ claim 62
wherein the substrate is contained in a computer. .AS.Af3.Af r.A %.A
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