TITLE OF THE INVENTION LEAD FRAME-BASED SEMICONDUCTOR
DEVICE PACKAGES INCORPORATING AT LEAST ONE LAND GRID
ARRAY PACKAGE BACKGROUND OF THE INVENTION [0001] Field of
the Invention. The present invention relates generally to packaging of
semiconductor devices and, more particularly, to lead frame-based
semiconductor device packages incorporating at least one land grid array

package therein, as well as methods of fabricating such packages. [0002]
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active surface of the semiconductor die.
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mnimg%ég@;ﬂg@ﬁlei Eﬁ%q{i%, it becomes impossible to position a wire bonding capillary
head accurately enough to avoid contact with, and possible damage to, adjacent bond pads.
[0003] 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.



1 [0004] 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” on a printed circuit board

or other higher-level packaging. [0005] Therefore, it would be desirable to

provide a semiconductor device assembly packaging configuration which

would accommodate ever-smaller semiconductor dice and their smaller,

more closely pitched bond pads, and which would also facilitate the = )
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‘ land grid array pads. Thus, 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.

[0008] 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 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



length of 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 2 assembly may,

optionally, be encapsulated, outer ends of the lead fingers extending

beyond the envelope of the encapsulant body. A conventional trim and

form operation may be used to remove the lead frame surrounding the

lead fingers as well as tie bars or dam bars extending. therebetween, and
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[0011] 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.



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. 3 [0012] Methods of fabricating lead
frame-based semiconductor device packages including at least one land
rid array package are also encompassed by the present invention, as
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[0018] FIG. 5 is a schematic view of an encapsulated 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;

[0019] 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;

[0020] 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;

[0021] 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;

[0022] 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



[0021] 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; [0022] 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 4
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mounted by its back side 108 to the active surface 110 of semiconductor die 102, bond pads 106
of semiconductor die 102 remain exposed. Semiconductor die 102 is mounted by its back
side 108 to interposer 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.

[0026] 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



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,
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lead fingers of a lead frame to be assembled with land grid array package 100 as described
below.

[0028] 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 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.

[0029] Interposer substrate 212, as with interposer substrate 112, includes a dielectric

core or member 113 which carries conductive material thereon comprising terminal pads 114,



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. [0028] 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 array

package 200 includes only a single semiconductor die 102 with bond

pads 106 along opposing peripheral edges thereof. Semiconductor die
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solder mask or other patterned dielectric layer 121 may be employed to
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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 terminal
pads 114 flanking the slot on the opposing side of the interposer substrate 212 in the manner of a
board-on-chip (BOC) assembly, the terminal pads 114 being electrically connected by
conductive traces to lands along one or more peripheral edges of the interposer substrate 212 on
the opposing side of the interposer 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



112 of FIG. 1) to fill conductively lined (if not completely conductively

filled) via structures 117, and leave terminal pads 114, lands 118 and

pads 120 exposed. [0030] 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
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308 toinwested’ posipisiicasodeditéad iRnherehdeataildarmls 1ah)imialg then tkemechanically

aligned with a lead frame 300 mprising two osing lead frame
and el GRS R i LR E 68 P e, RO Sl e o
condu¢tanfliersgiypextehdingsehmemnts 806 Badtich ascitlyispraieth eosaphibedfehe

compofehts L%%eﬁ{&l%fﬁ{é?% W %ﬁ@gﬁg?g‘eggfal{éﬂﬁwﬂﬁs 308 of lead

ingers 304 are placed over lands 11 mechanically and electrically

ciidttedhherattiiby sotdell3 DYWhioHbrrenedns ujsteplas sboivitai p&ite S5, with a
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ormed or coated with a solder-wettable material. The solder 310 is

transfegmeldite (3 g ks snasesoBab ipshauesa sy aipiRatisiieheqithat land grid
array pRathes toameoldsiing: dangtklB Mmayhe.meahaniealYoner ends 308 of lead

fingers 304 and pads 120 by a layer of the dielectric material 312 extending over the entire
surface of land grid array package 100, 200 facing lead frame 300. Outer ends 314 of lead
fingers 304 extend beyond the dielectric material 312, to be used for connection to external
circuitry. The 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.

[0034] In another approach, shown in FIG. 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



and electrically 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. [0033] 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 suijtable), so that

photongNIPGHT¥AEY) PaERRLY 1OGPPOES O NS RIP RS HIBILYE AR 4G 8 gxposed
to an afifedprie engsidpgobfend fygreg3QAVand pacshd phdypaliayier atdiher as it is

. dielectri ateri I$.12 ext j veréhe entiye, surface of land grid arra;
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configBtMi @xtad drivesyend ithexdiedcgr e gneteridDB 1@nty dkivsedifoercamakgiiorand form

to exteqlnal circuitry. The lead fingers 304 may then be formed into a final
operation, gs Shown

configuration and transversely extending segments 306 removed in a
clodShtiomal ainthandaidant opbeativnozeh shpisied (00343 100 grotinker power leads,

for exARREOFEL, BNOMANLA G- Be U%‘ﬁt?aﬁ%@é‘ﬂ&lyoﬂéﬁ&‘grf@éﬂﬁﬁ%mgg [and@yid

array package 100, 200 may remain unencapsulated, and a thin layer of

superi g4y thatel Ripgricdlyined seddkomPiiibidkdn fmesapaddet padsugere
suitabl@ 6y RRLORAHNnINARHRRIA SPBAldeastHnopEasSOH marhea IANRIITIaYt desired or

_ comprise, for example, a polymer coating such as a polyimide, applied by
required 48 PERARISIN LTS B IEray head or an adhesive-coated dielectric film. A

g eBYPP e erdR Ay alseher empyedneRnieRY.aemmarcialynamailabie 1and
., _equipment and expased_to an appropriate wavelength of light (typically
arid RS T AR AR SIPHE L ST 8 QR e
commeirbatifmeret 300F 16 .this leatd didigens, 36<h naay Phidnbeypurieddmnia a féinamon, but
onfiguration and transversely. extending, segments 306 removed in a
g S b S R PR DS pAfhges may be
of the vanianizofattiesbppraachagehitied isiZel@d6hgpeundoop pothenleadsf 1dods 118
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insufated from,

fingerp3fsof 20 qerlfopme3paddie nypsd srayeousty. fuitalitearserad@rvihdkibitmae 300,
land gﬁé"‘e{rg@fﬁ&'ﬁg@ rl_@@,tiﬁm) Rﬁ?%&%ﬁ?¢ﬁ?§ﬁ6ﬁ%@féﬁ%@d£&%rﬁﬁ§i 'E@Qegrusing
pads IE%me , as previously noted herein.

[0037] As shown in FIGS. 7 and 8, lands 118 of one land grid array package 100, 200
may be soldered to one side of inner ends 308 of lead fingers 304 as previously described with
respect to FIG. 5. Then, as shown in FIG. 8, the other land grid array package 100, 200 may be
superimposed on the opposing side of the lead frame 300 and inner ends 308 soldered to
lands 118 of the second land grid array package 100, 200. Alternatively, both land grid array
packages 100, 200 may be aligned with lead frame 300 and alignment of the three components
maintained by a clamp or other fixture, and both land grid array packages 100, 200 bonded to
lead frame 300 substantially simultaneously. As noted above, techniques other than soldering

may also be used. 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.



[0036] FIG. 7 depicts another embodiment of the present invention

wherein two land grid 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 may be of the same size and shape, or may differ in size
and shape as long as the arratﬁfgf lands 118 carried by each packaggﬁli erid

168%84 and PieHR I bl thARREARIB Sppssiig SadddrraPingert
array patRalgad 6GDE0368: hedgiddupie\iatislye prigrHio Assembiyvtttdadereto as

. _fram ,_land grid array packages 100, 2 be open/shori test .
cepit Aot LSIERTRY RO OO0 R0 SRR EAGS S gond e
array pgaeicgd 1@)of ¢hbyldindrgrid-andy tpaeckage it )2 e midysietsaicetkdtmtually
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th respect o n, as , the other lan grlé array
comprigackédye BB, coBlwtyde coumdacinpodedicpntheloppoising sibier opndeceegistuds,

bumps@MNEAICANFHNR GRS 308 SplAsTed ipdangs el the.secqnd land

grid array package 100, 200. Alternatively, both land grid array packages
two-dingosippal reeRiBEPIHGHEY Ritniddantaiie 00 RaekasiyhileRPBMHEGpaBIrTOr

image $PMBOREHI JPARAIDGAIN SpalamR AbOINEEdXiighaRd ROIEWAREHAIEH0 need
e array:gg?:ka %g 100, 200 boflc)ied to lead fram%( 300 substantiall e

not hayg Hirésids erw%&%@e&%ae&&a&ﬁﬂaé‘?mr%%}ﬁl%ra%wérfﬂhwterial
may bals@-qRicisEsbrieaniebtonad ieoang fardeaaeraippanaye perhoomad i8out

. configure lead fingers 304 to their final form and to.remove transversely
the disg R AT SRS s AN 100481 N SHBUR TFEFILToT ey
perforiitgintc onmn@giieddahflfgarnaB00 thehdilndafiagridd asr@ynpackagesikdl; extending
‘e meZt(goj,O neslﬁ.‘réd rid array package may be directly connected thereto as

& %eplc edin . 7 and the other land grid array package 100, 200
c38tte . tHedirstiamd grichaivayepd tkagrecd00 g @00 dy30i¥opbiteein lead
. C tive. [ . the i sed
e B 200

transverigly evinshing stolugatéshiwecsangotivéortortugtbetilewspobape segment 320
may SIS R U ARE CPRAYF IR BIPIEmRHIRR £BHIARSAE RILAISFRS known

and employed in the art. In this instance, the two-dimensional, central pad
heat-seqygidly rEeH tartif i asasral  patragis fomedwiithene siirsre land grid array

packages 100, 200 and optional encapsulation, lead fingers 304 may be formed to their final
configuration and heat applied to tape segment 320 to cause the adhesive to release, permitting
easy removal of tape segment 320. Alternatively, lead fingers 304 may be preformed to their
final shape prior to application of elongated tape segment thereto.

[0040] While the present invention has been described in terms of certain illustrated
embodiments and variations thereof, it will be understood and appreciated by those of ordinary
skill in the art that the invention is not so limited. Rather, additions, deletions and modifications
to the illustrated embodiments may be effected without departing from the spirit and scope of the

invention as defined by the claims which follow.
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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. 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.
[0039] FIG. 10 depicts an alternati frame configuration 300’
wherein lead fingers 304 are individually formed and then configured into

What & Igehorl1 fE{ang]_e by use of a transversely extending, elongated_ tape segment

ing thereacross. Tape segment 320 may comprise, for

example, a KAPTON(r) polymer, coated on one side thereof by a
hf:-at-segsitei}/nelz %glggc i(\)/redee\%%r %??[%grgbclx of a i(ral d frame 300" with one or
more Iandsgrl array packages 5 200 and optional encapsulation, lead

an intefipefers B4 drasohwfiogetidiol eatsic finethbeordiglurationoditet heal appliedaie and
t%Q(%&ﬁEQ‘aﬁHﬁQ%%%P@h@gﬁ%ﬂﬁﬁﬁ'ﬂ 9&%}%&&&8@&&&8@%@&)&?@m array of

removal of tape segment ernalively, lead fingers 304 may be

Py Riediterthand fintendigd Prict tepdlicatiohoPelinhgtneiggps an opposing
sgamanhinarain QAR iMbile thenRIeSEMtipNEREGL RS RRER 88 g ctively

in terms of certain illustrated embodiments and variations thereof, it wi

I
pesGHiAIS SR G ppradsfd dsy RS BidrfarEhRan dHAhYe e e diEes
iRvesMiON: ithRRtesainiteid.(Rathemtagditions, deletions and modifications
to the illustrated embodiments may be effected without departing. from the

i e iR e s R A
GhBdivite AMhhivinglaiphadlisy df Bosemidonauatartievospackagef proximate and

comprising; an interposer substrate comprising a, dielectric member, a .
R BT L PR Al DA G A one peipheral

patgehdhkedgeptiyeroubomionespide thigrelot @md breanmeytod tatasplurality of
p{gé{mgtse and extending along a same at least one peripheral edge on an

opposing side of the interposer substrate, terminals of the plurality of
an ence@HinvISiveing isprsetvaigr the at least one semiconductor die and the one side of the

interposer substrate; and
a lead frame comprising a plurality of lead fingers having inner ends respectively disposed over
lands of the array of lands on an opposing side of the interposer substrate and

mechanically and electrically connected thereto.
2. The semiconductor device package of claim 1, wherein the at least one peripheral
edge of each of the interposer substrate and the at least one semiconductor die comprises two

opposing peripheral edges.

3. The semiconductor device package of claim 1, wherein the plurality of bond pads

are electrically connected to the plurality of terminals with wire bonds.
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electrically connected to lands of the array of lands through conductive via
structures extending through the dielectric member; at least one
semiconductor die mounted by a back side thereof to the one side of the
interposer substrate and having 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 connected to the plurality of terminals;
att encaP TSR SIRGUEIPE (R¥ls6 6 596 P AP 1L a D 8 BRALKA MG

semicctieuand dheconspside widheminiermoserdtheiatenaoondlead diabieng mounted by

a back §20e RheTE0t gnptlfer%'l'tev ol eadifingers haying inner ends resp Cfﬁ"e!%oumed by a
cflspose over lands6f the array of f4Ras onan opposing side of the

back sidtghposdrasubstiate andfarechdeioad yamdwidottically aohsieated kveretoe

(‘)I' es migogngctor devic%]o%glé%g%igf claim 1, wherein the at least one

luralify .
P 1|3’er|p eraPaeage of each of the mterposeefX Ubstiate and the at least one

semiconductor die comprises two opposing peripheral edges. 3. The

S§mlcoq%lé%‘&fliggfﬂﬁﬁtgﬁﬁg@igg Oﬁgcf(l?gg‘oi}' cle Eﬁ'&ﬁ@x%ﬂ'ﬂf@ﬂ%ﬁflgp&doond pads

pads are electrically connected to the plurality of terminals with wire

of eaclhghths, one senmisanssiftshielaedohelaintbep e Gictraitic Rroviierainaihe at

connedRASHANE pREMISONCEEIRh AieraMAKSES o semiconductor dice, one
semicond%ctor die being mounted by a back side thereof on the

interposer substrate, another semiconductor die being mounted by a back

sgle therapkonitaacivedsviéagrdhtheooRiEEMGaRRUCtE dif@posesiifdirate
furth to leave the plurality of bond pads of the one s.eﬂﬂcond tar die exposed. |
urt ers?“ﬁ??&é%%ﬁi&%ﬂ‘d’ﬂ:@%%’&‘#&é%& RIS SPRAMIATE WO Bt QPG oPPOsing

side ofxbadhpapsseokeaaief the eherserinaindictdtidielandithefanotiels are
emicqnductor die are electrically. connected to the plurality of terminals
respec’[\flv\lzﬁri]y ecqélca%% cgnnﬁ%:teci 10 a(?s %{jfutc eoql;wdo— 1men510&a%)eac§ fllg;‘i Irtnhl‘f,u &hﬁle .

wire bon e senticon evice packa erein
condutheciniepposarssibstradenguhtioeplc dmdridegactmendienensional array of

pads substantially centrally located on the opposing

7. The semiconductor device package of claim 1, wherein the encapsulant structure

extends to peripheral edges of the interposer substrate.

8. The semiconductor device package of claim 1, wherein the inner ends of the
plurality of lead fingers are mechanically and electrically connected to the lands with a

conductive bonding material.

9. The semiconductor device package of claim 8, wherein the conductive bonding

material comprises a solder.
10. The semiconductor device package of claim 1, wherein the inner ends of the

plurality of lead fingers, the opposing side and periphery of the interposer substrate and exposed

exterior surfaces of the encapsulant structure are overmolded with a dielectric material.
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side of the interposer substrate, and wherein terminals of the plurality of

terminals are respectively electrically connected to pads of the

two-dimensional pad array through the conductive via structures

extending through the dielectric member. 7. The semiconductor device

package of claim 1, wherein the encapsulant structure extends to

peripheral edges of the interposer substrate. 8. The semiconductor device

package of claim 1, wherein the inner ends of the plurality of lead fingers

atd mecHSERN AN B LRLAIRAEE ARSI the RIS WigHnper ends of the
pluraligpotilsati vien pandindtheaigsiaing . siee s iearguciosuteitiae packagedivith a
dielec clawat%%i\a\iherein the conductive bonding material comprises a solder. 10.

FR&4ERiConductor device package of claim 1, wherein the inner ends of

the plurality of lead fingers, the opposing side and periphery of the

interposgr substrate and ex seg exteripr,surfaces of the encapsulant

ot e P e 7o e (S SR
anotheggnpitsrdusbstohsyicapackegye Glekim mewheraiplirelithel termnds greximate

PlyrRlity.phisad finosrs. and s QpResINgsids OIS INIRIRAREHSHRFUA N array

are covered with a dielectric material. 12." The semiconductor device

prickagerse el RN eiietoe PR aaoth e &1 BeePhaipstdggeon an
COPpREIaING & diatechicme mReposeP LRl Of LerMiRRISRIRINAIE A derminals

extending along at least one peripheral edge thereof on one side thereof

2PN SR G SR RATRCEHE IEMiAGRIGHE Y YAANd Hihreysh srBductive
patphacaledgaaian (PRPORING Sidrafithaansther interposer substrate,

terminals of the plurality of terminals being respectively electricall

at eas| R A B P AP B Ao BBRALIOE VA i ahiss
extiemdingttaposgsibadielactiavirenbpdirditleasSh @niepath enhsamicbrduciare
dt. egg nrtoexq b tea aba%§t8id 1nt hg{(()’-,‘no f t?ltehet (())ne Seigehcg; eed aeqﬁgl;]ee I’f adjacent the at
interposer substrate Shaha g a%ﬁjraﬁfy orvond padson an actve”
sleefacmethanpbénpledignatalarndhetiandiagp aony xtieast gretpetiptlecaiically
_e&gl%ptgaetgf[ggﬂﬁgﬂﬁ@& %I‘mlgrqﬁg,o&%_penpheral edge of the another

interposer su te respectively electrically
an encapsulant structure disposed over the at least one other semiconductor die and the one side

of the another interposer substrate;

wherein a pinout pattern of the array of lands of the another interposer substrate is a mirror
image of a pinout pattern of the array of lands of the interposer substrate, and lands of the
array of lands of the another interposer substrate are respectively disposed 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

electrically connected to the inner ends of the plurality of lead fingers.
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connected to the plurality of terminals; and an encapsulant structure

disposed over the at least one other semiconductor die and the one side

of the another interposer substrate; wherein a pinout pattern of the array

of lands of the another interposer substrate is a mirror image of a pinout

pattern of the array of lands of the interposer substrate, and lands of the

array of lands of the another interposer substrate are respectively

disposed over the inner ends of the plurality. of lead fingers of the lead

frame on'Sr OBISORHHY Sl Y BT SR A 1 L SHYH & AMRYUtSands of
anotheih@atijeeo sebsstlnst@ipasidgneitiacicalycaitdr algtiigalyot arnaatedpioximate
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evicé package of dain’s, furthef comprising: another interpaser oo &

suistiatercionplrising af giele stiistanentlyarcrarpllyr &itytaf darthinglposing side of the
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one side thereof and a two-dimensional array of pads substantially

cenpesiiiy the atedrmalitic amgoisihep siaids of the tainatinesnivitex) pedasabstratesh
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electrically connected to pads of the two-dimensional pad array through
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the another iﬂ}}ﬁwﬁéfr substrate respectively electrically connected to the
indls,

pfaPAfIS R Tha AR e At structure disposed over the at
an enclgasiaanenothercshspisedduetahdie land the omhersigeicohthetandihaid the one side

intfaﬁposerl?ubs rate; wherein a pinout pattern of the two-dimensional
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array of pads of the another intérposer substrate is a mirror image of a
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t -di iopal
SUOSHALS: ﬁﬂ%@%‘f‘% Bhihg ;ﬁ’éﬁﬁ{rﬂfetﬁ?gﬂ%g@@nﬂ&ﬁp %im?o?’[legggt%“f 521%5

Interposer substrate are anica ctrically conhec
ofthepoaes-sibstasiondl patd of the two-dimensional pad array of the another interposer

substrate are mechanically and electrically connected to pads of the two-dimensional pad
array of the interposer substrate by discrete conductive elements disposed and bonded

therebetween.

14. The semiconductor device package of claim 13, wherein the discrete conductive

elements comprise solder balls.
15. The semiconductor device package of claim 13, further comprising a dielectric

underfill material disposed between the interposer substrate and the another interposer substrate

and around the discrete conductive elements.
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array of the interposer substrate by discrete conductive elements
disposed and bonded therebetween. 14. The semiconductor device
package of claim 13, wherein the discrete conductive elements comprise
solder balls. 15. The semiconductor device package of claim 13, further
comprising a dielectric underfill material disposed between the interposer
substrate and the another interposer substrate and around the discrete
conductive elements. 14 16. A semiconductor device package,
cbq‘nprlsphiaerﬁﬁ%fiélfﬁ%rs‘é?vé%gi‘%ﬁg%&ﬂﬁﬂgﬁﬂﬁga dielectric member
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central slot of the interposer substrate and respectively electricall

cotnbate andd e PAWE) by @rh%@déﬂ%%&ﬁ%méﬂfﬁ%ﬁtm‘ﬁy sjBREd
ayeh R Rarkeiderng e afithsoseraieenauciar digand thecrpeiherSidtnected

of the interposer substrate and over the plurality of bond pads, terminal
padhe ahalsnrEtaiHEderebetween to form an encapsulant structure;

an enc@iﬁﬁﬂﬂ&dﬁﬁﬁt@iﬁ’éﬂ@lwd ftﬂ@ﬂlaaogélifﬁhﬁlaﬂmﬁﬂgsfﬂllgﬁé%éiﬂwcﬂﬁiﬁ&ﬂﬁf&@ﬁh% the
respectiv 0osed over nds of the array of lan an Sin
T B e A e RS AR DO BRgR. hminal pads
cmmwnteetﬁmasatmé&ﬁé&se&nmmdm&apd&metpmmgerﬂf claim 16,

herein the at least o e perphe ral edge of each of the inter
a lead fr Wa&et 'pa()trél résrlﬁlgnsgfuliq Oyogpgaginﬂ eerrsI avm Crlwr endiéespﬁc%ve?y disposed over
sbnds:oﬁdu:(}tmaszief/ikaeq:sankagepvbsiagmdfﬁomheleicrphsephwt&hltgm@ﬁlhxbnd

E@ggﬁﬁ%Sl'f”ycéﬁi&%ﬁ%’e&%ﬂ?‘gg&é&g&‘%&%@ity of terminals with wire

17. The semiconductor device package of claim 16, wherein the at least one

peripheral edge of each of the interposer substrate comprises two opposing peripheral edges.

18. The semiconductor device package of claim 16, wherein the plurality of bond

pads are electrically connected to the plurality of terminals with wire bonds.

19. The semiconductor device package of claim 16, wherein the interposer substrate
further comprises a two-dimensional array of pads substantially centrally located on the one side
of the interposer substrate and segmented into two groups, each group flanking the central slot,
and wherein terminals of the plurality of terminals are respectively electrically connected to pads

of the two-dimensional array of pads through conductive traces.
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19. The semiconductor device package of claim 16, wherein the

interposer substrate further comprises a two-dimensional array of pads

substantially centrally located on the one side of the interposer substrate

and segmented into two groups, each group flanking the central slot, and

wherein terminals of the plurality of terminals are respectively electrically

connected to pads of the two-dimensional array of pads through

conductive traces. 15 20. The semiconductor device package of claim 16, |

wilerein tHe SRLSISURAT HEHEFBICEIEEALS RO ARPHBYET B e eGrRgant material
extendinie fropoesilbafatefahdhacssidrdhanaoite shithside tsetoiCendhiiotdie is

: mgurtlte .21. The ts%miconductor device package of claim 16, wherein the

SEMICOARET ends Ot 0(lam|c‘flu'rality of lead fingers are mechanically and electrically

connected to the lands with a conductive bonding material. 22. The

ssmiconguclar, deyine BRgkage LEIAIN LSRR ERANEINEa: of the

bonding material comprises a dolder. 2 .C‘Hﬁe semiconductor device
pluralipacklege Ohgtairmrd Bleaivareil thadrienteerdly opthectpiliiality binkdsadith a
condu&ﬁ\%%ﬁn&ﬂ?g?ﬂﬁeﬂgﬁ and periphery of the interposer substrate and

exposed exterior surfaces of the encapsulant structure are overmolded

with a dielectric material. 24 The semiconductor device package of claim

15 whetginsthe dopeiesds ek thecRivalinc pidead ingess adBRiuctive bonding

_.opposing side of the interposer substrate are covered with a dielectric
materlf;\l.| SPERPIISe%R solder.

23. The semiconductor device package of claim 16, wherein the inner ends of the
plurality of lead fingers, the one side and periphery of the interposer substrate and exposed

exterior surfaces of the encapsulant structure are overmolded with a dielectric material.
24 The semiconductor device package of claim 16, wherein the inner ends of the

plurality of lead fingers and the opposing side of the interposer substrate are covered with a

dielectric material.
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