TITLE OF THE INVENTION METHODS OF FABRICATION OF LEAD
FRAME-BASED SEMICONDUCTOR DEVICE PACKAGES
INCORPORATING AT LEAST ONE LAND GRID ARRAY PACKAGE
CROSS-REFERENCE TO RELATED APPLICATION [0001] This
application is a new application filed under Section 26(11) of the
Singapore Patents Act claiming the earlier filing date of Singapore
Application No. 200505583-5 filed on 31 August 2005. FIELD OF THE
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becomes more difficult to employ lead frame-based packaging techniques
August;20Rg; for example, wire bonds to directly connect bond pads of a die to

lead fingers of a lead frame due to diminishing size of bond pads as well

as decreasing pitch (spacingé between adjacent bond pads, rendering it
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adjacent bond pads. [0004] Further, when bond pads are arranged along

a central axis of a semiconductor die, such as is conventional in so-called
“leads over chip," or BAOBGRekage OoRELINdEDeAfRded with a choice
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semiconductor substrate. As a consequence, it becomes more difficult to employ lead frame-based

—

packaging techniques using, for example, wire bonds to directly connect bond pads of a die to lead
fingers of a lead frame due to diminishing size of bond pads as well as decreasing pitch (spacing)
between adjacent bond pads, rendering it difficult, if not impossible in some circumstances, to place
inner ends of lead fingers of a lead frame in close proximity to bond pads to which they are to be
wire bonded. In addition, below a certain minimum bond pad size and pitch, it becomes impossible
to position a wire bonding capillary head accurately enough to avoid contact with, and possible
damage to, adjacent bond pads.

[0004] Further, when bond pads are arranged along a central axis of a semiconductor die,
such as is conventional in so-called “leads over chip,” or “LOC” packages, one may be faced with a
choice between elongating and overcrowding lead fingers to place them in close proximity to the
bond pads, or forming overly long wire bonds between the bond pads and remotely placed inner

ends of lead fingers and risking potential breakage of the wire bonds or shorting between adjacent



wire bonds when the package is being transfer-molded in an encapsulant
by so-called "wire bond sweep" initiated by the flow front of the molten
encapsulant moving over the active surface of the semiconductor die.
The use of overly long wire bonds or extended lead fingers may also
degrade signal integrity. [0005] In addition, most conventional, lead
frame-based packages do not facilitate high device density in conjunction
.. with high multi-die device yields in terms of utilizing available "real estate”
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to which the at least one semiconductor die is mounted. The terminal
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reliabl@fialiRatteseebpadserilandmexindingdalenaiensgies. more edges of the
interposer substrate and to an optional, two-dimensional (in the X and Y

directions), more centrally located array pattern of pads, both pad
patterns located oBRIEDSPOSNMGRIIOBIIHE INFIYSEDNsubstrate from the
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using discrete conductive elements dlsEose on the pads. [0009] In
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conne @SV AIRAALrid array pattern of pads or lands extending along one or more edges of the
interposer substrate and to an optional, two-dimensional (in the X and Y directions), more centrally
located array pattern of pads, both pad patterns located on the opposing side of the interposer
substrate from the at least one semiconductor die. The at least one semiconductor die and wire
bonds are overmolded with an encapsulant, leaving the opposing side of the interposer substrate free
of encapsulant, to form a land grid array package also providing a two-dimensional pad array
suitable for open/short testing and functional testing of the assembly before the land grid array
package is incorporated in a lead frame-based assembly. The latter pad array may also be employed
for fabrication of a ball grid array using discrete conductive elements disposed on the pads.

[0009] In fabrication of a lead frame-based semiconductor device package according to
the present invention, inner ends of lead fingers of a lead frame superimposed on the opposing side

of the interposer substrate may be bonded directly to the land grid array pads. Thus, the length of



the present invention, inner ends of lead fingers of a lead frame
superimposed on the opposing side of the interposer substrate may be
bonded directly to the land grid array pads. Thus, the length of 2
interconnect structures extend from the bond pads of the at least one
semiconductor die to the inner ends of the lead fingers is extremely short,
enhancing signal integrity. The resulting assembly may, optionally, be
) encapsulated, outer ends of the Jead fingers extending beyond the )
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yet another embodiment, two land grid array packages as previousl
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surface to an interposer substrate having a slot therethrough in ‘
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underfill may be disposed between the two land grid array packages, around the discrete conductive
elements and between the lead fingers.

[0012] In still another variant, a semiconductor die with a central row or rows of bond
pads may be mounted by its active surface to an interposer substrate having a slot therethrough in
board-on-chip (BOC) fashion, the bond pads being exposed through the slot and connected, as by
wire bonds, to terminal pads on the interposer substrate flanking the slot. The terminal pads, in turn,
are electrically connected to lands proximate and extending along at least one peripheral edge of the
interposer substrate through conductive traces. If used, a segmented array of pads electrically
connected to the terminal pads may be disposed in two groups on opposing sides of the central slot
outboard of the terminal pads. The resulting land grid array package may be connected to a lead

frame.



wire bonds, to terminal pads on the interposer substrate flanking the slot.
The terminal pads, in turn, are electrically connected to lands proximate
and extending along at least one peripheral edge of the interposer
substrate through conductive traces. If used, a segmented array of pads
electrically connected to the terminal pads may be disposed in two
groups on opposing sides of the central slot outboard of the terminal
pads. The resulting land %%%%rﬁr% package may be connected to a lead.
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near a periphery thereof; [0017] FIG. 3 is an enlarged, Side sectional
compoggiiation of a portion of another land grid array package configuration

aeeas]ing-te; thesresentinventiom[0AA8HGGrd fRARRIsPEREVE Vview of a
land giid array package according to the present invention prior to, and
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[0020] FIG. 6 is a schematic view of an unencapsulated embodiment of a land grid array
package assembled with a lead frame according to the present invention before and after a trim and
form operation;

[0021] FIG. 7 is a perspective view of two land grid array packages according to another
embodiment of the invention prior to assembly with a lead frame and after one of the land grid array
packages has been assembled therewith;

[0022] FIG. 8 is a schematic side elevation of one variation of the embodiment of FIG. 7
wherein the two land grid array packages are each directly connected to opposing sides of the lead
frame disposed therebetween;

[0023] FIG. 9 is a schematic side elevation of one variation of the embodiment of FIG. 7
wherein one of the two land grid array packages is directly connected to the lead frame disposed
between the two land grid array packages and a terminal array of the other land grid array package
is connected to a terminal array of the first land grid array package using an array of discrete

conductive elements; and



packages has been assembled therewith; [0022] FIG. 8 is a schematic
side elevation of one variation of the embodiment of FIG. 7 wherein the
two land grid array packages are each directly connected to opposing
sides of the lead frame disposed therebetween; [0023] FIG. 9 is a
schematic side elevation of one variation of the embodiment of FIG. 7
wherein one of the two land grid array packages is directly connected to
the lead frame disposed between the two land %rid array packages and a
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__identical or constrained to identical functions. [0026] Referring now to
identicg fingtigpthe invention, land grid array package 100 comprises first and
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substrate 112, the bond pads of each semiconductor die 102 and 104 being electrically connected to
terminal pads 114 disposed in rows along opposing edges of interposer substrate 112 by wire

bonds 116 extending therebetween. The side of interposer substrate 112 bearing semiconductor
dice 102 and 104 is encapsulated in an encapsulant structure of dielectric material 105 covering the
semiconductor dice 102 and 104, wire bonds 116 and terminal pads 114. Desirably, the encapsulant
structure extends to the lateral periphery of interposer substrate 112. Encapsulation may be effected
by conventional techniques such as, by way of example only, transfer molding, injection molding
and pot molding.

[0027] Each terminal pad 114 is electrically connected through a conductive via to an
associated conductive land 118 in a row of lands 118 extending along the same edge, but on an
opposing side, of interposer substrate 112. Each terminal pad 114 may also be optionally
electrically connected through a via (which may be the same or a different via) and a conductive

trace to a conductive pad 120 of an array of pads 120 located in a central region of interposer



terminal pads 114 disposed in rows along opposing edges of interposer

substrate 112 by wire bonds 116 extending therebetween. The side of

interposer substrate 112 bearing semiconductor dice 102 and 104 is

encapsulated in an encapsulant structure of dielectric material 105

covering the semiconductor dice 102 and 104, wire bonds 116 and

terminal pads 114. Desirably, the encapsulant structure extends to the

lateral periphery of interposer substrate 112. Encapsulation may be
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land gMigRMtRCKARIIReEDRIN PlolaRdEfieht invention. Land grid array package 200

includes only a single semiconductor die 102 with bond pads 106 along opposing peripheral edges
thereof. Semiconductor die 102 is mounted by its back side 108 to interposer substrate 212 by an
adhesive element or layer 103, with wire bonds 116 extending between and electrically connecting
bond pads 106 with terminal pads 114 of interposer substrate 212.

[0030] Interposer substrate 212, as with interposer substrate 112, includes a dielectric core
or member 113 which carries conductive material thereon comprising terminal pads 114, conductive
traces 115, lands 118 and pads 120, terminal pads 114 being electrically connected to lands 118 and
pads 120 by conductive traces 115 and conductively lined or filled via structures 117. Dielectric
core 113 may comprise any suitable electrically insulative material such as, by way of example
only, a polyimide film or sheet, BT resin, FR-4 or FR-5 laminate, or a ceramic, and terminal

pads 114, conductive traces 115, conductively lined or filled via structures 117, lands 118 and



array package 100 for testing as well as assembly purposes. FIG. 2A
depicts the configuration and pitch (spacing) P of lands 118, which are
matched to the width and pitch of lead fingers of a lead frame to be
assembled with land grid array package 100 as described below. [0029]
FIG. 3 is an enlarged, side sectional view of a portion of another
embodiment of a land grid array package 200 according to the present
invention. Land grid arrliaﬁ/ ﬁaclé?ﬁe 200 includes only a single
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212 (as well as interposer substrate 112 of FIG. 1) to fill, )
substrate 212 and (optionally) to an array of pads 120 on the opposing side of the interposer

substrate 212 segmented into two groups on both sides of the slot. The back side 108 and sides of
the semiconductor die 102, as well as the bond pads 106, wire bonds 116 and terminal pads 114,
may be encapsulated with a dielectric material 105, such as by transfer molding, injection molding,
pot molding, etc. This approach eliminates the need for vias extending through the interposer
substrate 212. The resulting land grid array package may then be connected to a lead frame as
described below with reference to FIGS. 4 through 9.

[0032] Land grid array packages 100, 200 may then be open/short tested as well as
functionally tested using pads 120 before further assembly with a lead frame.

[0033] As depicted in FIG. 4, a land grid array package 100, 200 (shown in an inverted

position as depicted in more detail in FIG. 1) may then be aligned with a lead frame 300 comprising



conductively lined (if not completely conductively filled) via structures 117,
and leave terminal pads 114, lands 118 and pads 120 exposed. [0031] In
a variant of the configuration of FIG. 3, it is contemplated that a
semiconductor die 102 with a central, axial row or rows of bond pads 106
may be attached by an active surface 110 hereof to an interposer
substrate 212 having a slot therethrough (not shown) to expose the bond

pads 106. The bond pads 106 may be connected by wire bonds 116 to
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package may then be connected to a lead frame as described below with
form asqlideprr@agaefEQd through 9. [0032] Land grid array packages 100, 200

npgo3tenhe rRemshaldasiethas hellrentapsiianallystasiee LSHIG. PRt a
) 120 before further assembly with a lead frame. [0033] As depicted jn FIG.
dictece ML AP S ASAGE U BEC ISR TSl B, Rtransfer
moldirgepitteabinomerectetaiiondF G hi)mayrthensbealignattwithaalaatfgsmeray
3 rising .7 tw osing lead frame segments ach includin
packagg o B B D B AhER 04 ana
pads 13egmehte8eBhwhidhcascithmtratct] 2 orpribestio dahs imtagraiifatorrh&adgtind array
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packad e el L B B e
dielectpihiphiariahdhe préplasddincapasteidoaxtamphcintanigilidge draddhusts 88 omay
then bORHHAE Gﬁﬂqsflﬁ&l%ol?ﬁg&a’a%ﬁ Qﬂ%@éﬁ%@%&&ﬁ S8Hefts 306 removed in a

solder-wettable material. The solder 310 is'reflowed to bond inner ends
conversipgayian dadfoaspapilicasAf heat. Rather than soldering, lands 118

Ngo3LE ”Iﬁ%h@ﬂﬁ&@i{)bﬁiﬂ%?ﬁ@%ﬁ“l“lG 6, the assembly of lead frame 300 with land
grid array package 100, 200 may remain unencapsulated, and a thin layer of dielectric material 316
applied as shown in broken lines to cover pads 120 and, optionally, inner ends 308 of lead
fingers 304. Such a layer may comprise, for example, a polymer coating such as a polyimide,
applied by a dispensing nozzle or spray head or an adhesive-coated dielectric film. A photopolymer
may also be employed, applied by commercially available equipment and exposed to an appropriate
wavelength of light (typically UV) to cure the photopolymer after or as it is applied. As with the
embodiment of FIG. 5, lead fingers 304 may then be formed into a final configuration and
transversely extending segments 306 removed in a conventional trim and form operation, as shown.

[0036] In yet another variant of the approach depicted in FIG. 6, ground or power leads,

for example, may be connected in the central region of land grid array package 100, 200

superimposed over, but electrically insulated from, pads 120 to form a paddle-type structure suitable



connected to inner ends 308 of lead fingers 304 using a conductive or
conductor-filled epoxy, which may be cured to a B-stage (tacky) prior to
assembly of the components and then further cured to form a solid,
permanent bond. [0034] The resulting assembly may then be
encapsulated, as shown in FIG. 5, with a dielectric material 312 such as a
silicon-filled thermoplastic resin applied, for example, by transfer molding
(although other conventional techniques may also be suitable), so that

for laser mardiite R ASKRYE B EPBR RS B Ie RSP fstEaILL ired.
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frame 3@9 aRdhRRIGRADOsIPNGE 21618389 (eadifingeiam380o IHehRdayerymay

rise, for example, a polymer coating such as a polyimide, applied by

com
Packag%lé)ee%@?ﬁﬁamiﬂsea%%ﬁsrf@ﬁ Binshonaiheistied g aueleic film. A
p[foogmolmgngmﬂmw%m enaoyed arpbesh @hﬁ@@;]m?ﬁgd%lbaamgﬁaﬁo@ 200
equipment and exposed to a ropriate wavelength of light (typically .
may b SR e R SLB it AP P e AR TS e ieed with
respecesn bIGlim enhet, b GhdwieadTiih ge theIDKeManyd théh doe forrieddriadacfitahay be

. configuration and . transversely extending segments 30 oved in a
e R e LK) LA A 5 O (GBIt A ands 18
of the seaxiadhianflthedagppnopactkaepicteddo. AGrtatgrdyizh drlpoherdeady paddrages 100,

X | c i . i fl id.ar .
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required, as previously noted herein. [0037] FIG. 7 depicts another

convendiofh Hierid PO pRES IR TRV EIRSHEASFEIR GVdi saFvlgiiddfingers 304 to their final

form and to remove transversely extending segments 306, as shown.

[0039] As shown in FIG. 9, rather than connecting lead frame 300 to both land grid array
packages 100, 200, one land grid array package may be directly connected thereto as depicted in
FIG. 7 and the other land grid array package 100, 200 connected to the first land grid array
package 100, 200 by discrete conductive elements 400 extending between the mutually
superimposed and aligned pads 120 of each package. Discrete conductive elements 400 may
comprise solder balls, conductive or conductor-filled epoxy elements, or other conductive studs,
bumps, columns or pillars as known and employed in the art. In this instance, the two-dimensional,
central pad array of each land grid array package 100, 200 will be a mirror image of the opposing
package and the package not directly connected to lead frame 300 need not have lands 118 formed
on the interposer substrate thereof. A dielectric underfill material may be introduced between the

one and the other land grid array packages 100, 200 and about the discrete conductive elements 400.



array packages, such as 100, 200, may be electrically connected to

opposing sides of a common lead frame 300. In this embodiment, each

land grid array package has a common, but mutually mirror-imaged,

pinout pattern for lands 118. The two land grid array packages 100, 200

may be of the same size and shape, or may differ in size and shape as

long as the array of lands 118 carried by each package is located and

pitched for attachment to opposing sides of lead fingers 304 of a lead )
A coneaHona dam QA B PREHAEARAY d?eféoé‘é‘géﬁ‘?kﬂﬂ}‘ﬁ%‘f‘fé%%ﬁ‘?ég 36 Lo their
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200 may be aligned with lead frame 300 and allgnment of the three

encapsembrh@%ma@ﬁﬁ%@@w&omw drestHappanfieuatansih hegdrpigd to tape
segmeRY Y RAGKRGER 100200 PR1ded feriarghliame B3aR varbsiartiaihent 320.

simultaneously. As noted above, techniques other than solderlngﬁg ay also
Alternglivelyetsadfipgriv Rt aral bamrefAEmesHa %ﬁgrﬁﬂﬁlﬁliﬂ%&%@rd@ﬁl%? Hof
elongatnfigtisedaast fingars 304 to their final form and to remove transversely

ents 306, as sho 0039] As shown in FIG. 9, ra

O o D SO G 1S 5 e Hptrted
embod2@6hte asd amthgoigh ﬂre&;op ack#dbee rm&}mbe)ﬁtlramly;@wﬁmecﬁet@ thesetd aslinary skill
in the acrg ﬁl:‘lcet deaq%/Fl%enéif}%l SO lglglg;lfthgarrriggg% ;% (@f?&@%a]h% g(%?lecations to the
illustramﬂimubwmeﬂmmbﬂﬁ&axtbwdmtbkag themthe ypitit aadpeopnpbded
mveml%gqsaagﬂl%g Q{?‘ﬂ]% %]%9 %R%%SHIB 8l§ﬁge Discrete conductive elements 400

may comprise sol aIIs con uctlve or conductor-filled epoxy

elements, or other conductive studs, bumps, columns or pillars as known

and employed in the art. In this instance, the two-dimensional, central pad

array of each land grid array package 100, 200 will be a mirror image of

the opposing package and the package not directly connected to lead

frame 300 need not have lands 118 formed on the interposer substrate

thereof. A dielectric underfill material may be introduced between the one

and the other land grid array packages 100, 200 and about the discrete

conductive elements 400.
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9 A conventional trim and form operation may be performed to configure
lead fingers 304 to their final form and to remove transversely extending
segments 306, as shown. [0040] FIG. 10 depicts an alternative lead frame
configuration 300" wherein lead fingers 304 are individually formed and
then configured into a lead frame by use of a transversely extending,
elongated tape segment 320 extending thereacross. Tape segment 320
may comprise, for example, a KAPTON(r) polymer, coated on one side
thereof by a heat-sensitive adhesive. r assembly of a lead frame 300
with one or more land grid array packages 100, 200 and optional
What £1¢aps! I?St_ion, lead fingers 304 may be formed to their final configuration
and hea applied to tape segment 320 to cause the adhesive to release,
permitting easy removal of tape segment 320. Alternatively, lead fingers
3P4 may, be preformed.to their final sh rior to application of -
clingacd s oI AME SR ARG RHC TR M Bhetog comerising
providiyeem destpitsetisitbseiatescompeitiain 4llisteatad nembodintdwslignd veraitio ks
t?‘?&?ﬂﬁa&%‘ﬁﬁ% ReURARESIRAY Qﬂga@io&(%@é?ﬂe% Fags Rt Adne KB dkreof
the art that the invention is not so limited. Rather, additions, deletions and
niBdift atienldriie PRdtrate dnshabsateio g spaeMdetstonftRgipheral edge
d&p%wi%égm? il spiHt %ﬁ@rﬁﬂ&%%@sﬁ%e,'&\fﬁﬂﬂ% asefinediBydh@rminals
claims which follow. 10 CLAIMS What is claimed is: 1. A method of

fREHETsisEMiistTatbr cRarededdekaryts hEAfstAY @ CaRp iaiRgeh conductive
pravidinguass inteRpsersehsh ale Gerprsingaudielectric member, a

luraljty of terminals proximate and extending alo t least one .
mount i e TR PGS IHRP B e GRS the interposer
prabimaderathch exiendingf dlanbpadsam amideast arfigp erdphdrpldigateamd

an opposing side of the interposer substrate, terminals of the plurality of.
R e

|adds ¢hrbeighecprmdustiberaiga structures extending through the dielectric
respectRENRRLMONIUNG AL I6ASHANG, SRR G A RAGH S SRR
P to twe one sd@%e m%rpo}elrl nay 8 % §
disposing an encapsulant structure over the at least one semiconductor die and the one side of the
interposer substrate; and
disposing a lead frame comprising a plurality of lead fingers having inner ends respectively over

lands of the array of lands on the opposing side of the interposer substrate and

mechanically and electrically connecting the inner ends to lands of the array of lands.

2. The method of fabricating a semiconductor device package of claim 1, further
comprising selecting the at least one peripheral edge of each of the interposer substrate and the at

least one semiconductor die to comprise two opposing peripheral edges.
3. The method of fabricating a semiconductor device package of claim 1, further

comprising electrically connecting the plurality of bond pads to the plurality of terminals with

wire bonds.
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substrate with a plurality of bond pads on an active surface thereof
proximate and extending along at least one peripheral edge thereof
adjacent the at least one peripheral edge of the interposer substrate;
respectively electrically connecting the plurality of bond pads to the
plurality of terminals; disposing an encapsulant structure over the at least
one semiconductor die and the one side of the interposer substrate; and
disposing a lead frame comprising a plurality of lead fingers having inner
ends respectively over lands of the array of lands on the opposing side of
the inteMeseedivdsifaiesntnmechaiicadycaid eleetpeathecoafioRehing figher
Compr}gllrrwler ends to lands of the array of lands. 2. The method of fabricating a
Sétriconductor device package of claim 1, further comprising selecting
selectitizettat de st oo pemploaraicedgkeab eacipofdeantanposdustbstikate and
the at least one semiconductor, die to,comprise two opRosing peripheral
o R oAb & e anuclr doviee padkage of
mountglgimnathéusthpicashrivisihg tsledirdalide drmedttiony tieer giiuraitfastlsd il one

Padsdgthk IR Qﬁiﬁ{ﬁgm'ﬁwg’[h@’gﬁﬁﬁ ohd pdEMAINGE of

fabricating a semiconductor device package of claim 1, further
CHSIALIQRIBR GRBORSE at least one semiconductor die to comprise two
semiconductor dice; mounting one semiconductor die by a back side
thereof on the interposer substrate; mounting another semiconductor die

by a badksiaehreidebr I @i die BrindSiedesnitittdr tgher
comprifig:FBARRANY Raviecine: pherpliRiyRanbRagsiobine @ner themeapahicdaductor
. ie exposed. 5. The method of fabrjcating a. semiconductor device
die anq T S K O e Iy L AACOHI TREiuraity

of bond pads of each of the one semiconductor die and the another

semiconductor die to the.plurality of termjnals with wire bonds qf.'l'h

i i e e A S A
compromg prisindj gy oved irigr poscinterpioge va thbs tratedivitén si dnad -diaeoSiada balpseantially
centraﬁ);/ Po%qg’eg %R%H%rg@lysmg side thereof, wherein terminals of the plurality are respectively
electrically connected to pads of the two-dimensional array of pads through the conductive via

structures extending through the dielectric member.

1. The method of fabricating a semiconductor device package of claim 1, further
comprising forming the encapsulant structure to extend to peripheral edges of the interposer

substrate.
8. The method of fabricating a semiconductor device package of claim 1, further
comprising mechanically and electrically connecting the inner ends of the plurality of lead

fingers to the lands with a conductive bonding material.

9. The method of fabricating a semiconductor device package of claim 8, further

comprising selecting the conductive bonding material to comprise a solder.
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centrally located on the opposing side thereof, wherein terminals of the
plurality are respectively electrically connected to pads of the
two-dimensional array of pads through the conductive via structures
extending through the dielectric member. 7. The method of fabricating a
semiconductor device package of claim 1, further comprising forming the
encapsulant structure to extend to peripheral edges of the interposer
substrate. 8. The method of fabricating a semiconductor device package
of claim 1, further comprising mechanically and electrically connecting the
ir1|®er ens: Qﬁdfhﬁcphfrﬁllliﬂ@fil%aﬂseﬁﬁ@ﬁfﬁiﬁ@tﬂﬂ@ldﬁﬁﬁ?pwikhga oooduativeurther
ondin terial . 9..The me d catl micongductor device
comp A G P e e SO OE B ond
periphenptgribé integronsetatsotderd ﬂ:?pibﬁ):dl' deenathothoffabtlcatmy@ulant structure

with a?ee é&%%dngt‘}'{a‘f'eV'Ce package of claim 1, further comprising overmolding

e Inner engs of the plurality of lead fingers, the opposing side and
periphery of the interposer substrate and exposed exterior surfaces of the

ePPapS‘ﬁﬁ‘é‘hI%%%ﬁaB‘ﬁ%&Q'Q'&?ﬁ%ﬁ&%@&a&%ew&%@t@&ia‘?ﬁl1 further

fabricating a semiconductor device packa% of claim'1, further comprising

comprisiRGFIMFERE A drshE8dsfh@pRIvENKY o] ﬂﬁg@rﬁsaaﬁ@hm@paaﬁasuﬁge of the

interpciidie; @ Qe IRLRIRQBEISkRSHAlG With a dielectric material. 12. The method
of fabricating a semiconductor device package of claim 1, further

comprising: providing another interposer substrate comprising a dielectric

membera Heialibofdeininais Mexodeandsaxtendingalonglaeastther
one peripheral edge thereof on one side thereof and an array of lands

compTiiBgimate and extending along a same at least one peripheral edge on
providarz appbsirigtsigesei sthbsam;ammﬁr@oserthﬁrﬁiﬁnberm palsatifytlod terminals

pIuralln}/aof t rmlnl?ﬁs bEIE e ectlve ele trlc Ie\éconnec dto lands

III) OX exte % erg% §e hereo ne Si t CI'COf
the array O roug uctive ruc ure exten roug

daatbmhru;tmecpﬁ lmldmlecunmgeaawmmn@aﬂmg mmmayloﬂdamlsp@hmeral edge
P gﬁe({plf).gglrrpgoﬁﬁg 8%‘91%“&%1:&}%9 Qn?e%gg)eltltsubstrate, terminals of the plurality of

terminals being respectively electrically connected to lands of the array of lands through
conductive via structures extending through the dielectric member;

selecting a pinout pattern of the array of lands of the another interposer substrate and a pinout
pattern of the array of lands of the interposer substrate to be mirror images of one
another;

mounting at least one semiconductor die by a back side thereof to the one side of the another
interposer substrate with a plurality of bond pads on an active surface thereof proximate
and extending along at least one peripheral edge thereof adjacent the at least one
peripheral edge of the another interposer substrate;

respectively electrically connecting the plurality of bond pads to the plurality of terminals;

disposing an encapsulant structure over the at least one semiconductor die and the one side of the
another interposer substrate; and

disposing lands of the array of lands of the another interposer substrate respectively over the
inner ends of the plurality of lead fingers of the lead frame on an opposing side thereof

from the lands of the array of lands of the interposer substrate and mechanically and
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pattern of the array of lands of the interposer substrate to be mirror

images of one another; mounting at least one semiconductor die by a

back side thereof to the one side of the another interposer substrate with

a plurality of bond pads on an active surface thereof proximate and
extending along at least one peripheral edge thereof adjacent the at least
one peripheral edge of the another interposer substrate; respectively
electrically connecting the plurality of bond pads to the plurality of
tSIFRIRSRY 8%}:‘518&%%&?%‘&%%&%11 hrltivaldhe AaoEgt RGER G substrate to
st anadicios tie: and-ihe oné:sidengtihie another interposer substrate;
and disposing lands of the array of lands of the another interposer

substrate respectively over the inner ends of the plurality of lead fingers
of3he |6Hdt: franthe dof dabopposing siviedhdraof devivetheckagesioflthe arfayther

of lands of the interposer substrate and mechanically and 13 electrically
comprisin

corﬁiecting lands of the array of lands of the another interposer substrate
providiog thwihianiermis afstisite afityroisiead flisdesisiciBeMhermelnodiof of terminals

fAPSIGAHIND A SERIGANIUAING IS YGE BACKBARHRLA'AHTL @ndHIBRSh one side thereof

comprising: providing another interposer substrate comprising a dielectric
niBfbBYoNsrsiop B RisHmh RrIsprdidemtelarresabn inagied onghs qepgting side
onaReipheARIgetheBefaR ane videdharelinaRd AW priMmeNsien&pectively

array of pads substantially centrally located on the oppaosing side of the

aHBtHE A SPBEEIeEuB St AR WhE BIANEAPRTRAIE P e ety faranductive
respaaivehss elesitinalheapnestad depadmehthe; two-dimensional array of
.pads through conductive via structures extendi tEr ugh ige dielectric
sectiiedh ACEAER ! 1 Rt DERIRTEH (e VB AN QS P AFPSyP Y RS hstrte
thadanpiinar ipiecpose risubsirdiiacayiohal pinoubd PpitBrof didheterposer substrate to be
two-dimension:—ill array Qf éoads of the interposer substrate to be mirror
. Mirror images of one another; . : :
images of'Bre ano er; mounting at least one other semiconductor die by
mountaPatlesidenthettenstmibendngside diythdadnethahimtefpposks subsitate the
"‘Qﬁ'&tﬁé? Iﬁﬁ'{%lBXSQE Pl%ﬂzﬂ@%tﬁg Sﬁﬁﬁwgﬁgﬁﬁcﬁlﬁg%@% active surface thereof
proximate and extending along at least one peripheral edge thereof adjacent the at least
one peripheral edge of the another interposer substrate;
respectively electrically connecting the plurality of bond pads to the plurality of terminals;
disposing an encapsulant structure over the at least one other semiconductor die and the one side
of the another interposer substrate; and
mechanically and electrically connecting pads of the two-dimensional array of pads of the

another interposer substrate to pads of the two-dimensional array of pads of the interposer

substrate by discrete conductive elements disposed and bonded therebetween.

14. The method of fabricating a semiconductor device package of claim 13, further

comprising selecting the discrete conductive elements to comprise solder balls.

15. The method of fabricating a semiconductor device package of claim 14, further
comprising disposing a dielectric underfill material between the interposer substrate and the

another interposer substrate and around the discrete conductive elements.
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proximate and extending along at least one peripheral edge thereof

adjacent the at least one peripheral edge of the another interposer

substrate; respectively electrically connecting the plurality of bond pads to

the plurality of terminals; disposing an encapsulant structure over the at

least one other semiconductor die and the one side of the another

interposer substrate; and mechanically and electrically connecting pads of

the two-dimensional array of pads of the another interposer substrate to

pads of the two-dimensional array of pads of the interposer substrate by

diﬁcretemnﬂuhﬁﬂ&ﬁfemaﬁmgksmﬁﬁsdmdtbod&ie&tﬁmﬂeigetwmﬂﬂ further

he metho off brl t|n a semicondugtor deV|ce acka Ialm

Compr%““cﬁéer“%:“ en%‘m%a%e B nRy o et S0Ra Pve emer‘?tlsIl  ROMp Srt‘%“rate
and cosnéutaoinaﬂ$hd_ﬁluﬁmyrnéﬁm pﬁdalumd&tlpigralsgmﬁ condugtoardebébere disposing the
inner RACKFARNEIAN Shlrher.comBrsing diseeaind Agdigiagic underfl

maten ‘between the |nter oser substrate and rYot er interposer

substrate and around the discrete conductive elements 14 16. The

method-f fabricalingmsRmine IdUAIRLARYIGS RARKRPERAGIAIN ik 10T herein

comprising testing the at least one semiconductor dié after mounting to
testingtpamREEEodpastpaEr-ato PaREhshissdns ANk it iapdlieytB¥bond pads to

the plurality of terminals and before disposing the inner ends of the

plurality of lead fingers over the lands of the array of lands. 17. The

method of fabricating a semiconductor device package of claim 16,

wherein testing comprises at least one of open/short testing and

functional testing. 15
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