CLAIMS

What is claimed is:

1. A semiconductor device package, comprising:
an interpRser substrate comprising a dielectric member, a plurality of terminals proximate
andxtending along at least one peripheral edge thereof on one side thereof and

an arranof lands proximate and extending along a same at least one peripheral

substrate further co Qprising a two-dimensional array of pads substantially
centrally located on th Opposing side of the interposer substrate, and wherein
terminals of the plura]ity Ne respectively electrically connected to pads of the
two-dimensional pad array; X
at least one semiconductor die mounted gy a back side thereof to the one side of the
interposer substrate and having a p© rality of bond pads on an active surface
thereof proximate and extending alon gt least one peripheral edge thereof
adjacent the at least one peripheral edge interposer substrate respectively
electrically connected to the plurality of ter als; and
an encapsulant structure disposed over the at least one Smiconductor die and the one side

of the interposer substrate;

2. The semiconductor device package of claim 1, fu¥ger comprising at least
one electrical component mechanically and electrically connected toghe interposer

substrate through pads of the two-dimensional pad array.
3. The semiconductor device package of claim 2, wherein the at N

electrical component is selected from the group consisting of passive componeniWand

active components.
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4. The semiconductor device package of claim 2, further comprising discrete

conductive bumps disposed on at least some of the pads of the two-dimensional pad

aXay, the at least one electrical component being connected to the pads through some of

the &screte conductive elements.

The semiconductor device package of claim 2, further comprising discrete
conductive binps disposed on at least some of the pads of the two-dimensional pad

array.

6.

frame comprising a plur

iconductor device package of claim 2, further comprising a lead
ity of lead fingers having inner ends respectively disposed over
lands of the land array on ti§ opposing side of the interposer substrate and mechanically
and electrically connected ther®do.
7. The semiconductor deyice package of claim 6, further comprising a wire
bond extending between at least one padyof the two-dimensional pad array and an inner
end of at least one lead finger.
8. The semiconductor device packagi of claim 6, wherein at least the inner
ends of the lead fingers and the opposing side of thé\nterposer substrate are covered with

a dielectric material.

9. The semiconductor device package of claim G\wherein the at least one

electrical component is covered with a dielectric material.

10.  The semiconductor device package of claim 2, further

a carrier substrate to which the land grid array package is affixed by a si
opposite the interposer substrate, the carrier substrate including a pi
conductive pads on a surface thereof to which the land grid array pack
affixed; and
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wire bonds extending between lands of the land array and conductive pads of the plurality

of conductive pads.

11.  The semiconductor device package of claim 10, further comprising a wire
pxtending between at least one pad of the two-dimensional pad array and 2
e pad of the carrier substrate.
12. \The semiconductor device package of claim 11, wherein the wire bond
bond extending ¥ glween at least one pad of the two-dimensional pad array and a
conductive pad of Mg carrier substrate comprises two segments joined at an electrically
isolated pad of the tw&dimensional pad array.

13, The semicor®gictor device package of claim 10, wherein at least the lands

of the land array, the wire bon¥ . and the conductive pads are covered with a dielectric

material.

14, The semiconductor devie package of claim 10, wherein the at icast one
electrical component is covered with a di¥gctric material.
15. The semiconductor device pack®e of claim 1, wherein the at least one
peripheral edge of each of the interposer substrate ¥gd the at least one semiconductor die

comprises two opposing peripheral edges.

16.  The semiconductor device package of claim¥, wherein the plurality of
bond pads are electrically connected to the plurality of terminMg with wire bonds.
17.  The semiconductor device package of claim 1, where¥g the at least one
semiconductor die comprises two semiconductor dice, one semiconduc¥gr die being
mounted by a back side thereof on the interposer substrate, another semic8gductor die
being mounted by a back side thereof on the active surface of the one semicoygductor die

and sized to leave the bond pads of the first semiconductor die exposed.
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18.  The semiconductor device package of claim 17, wherein the bond pads of
ch of the ane semiconductor die and the another semiconductor die are electrically

conMgeted to the plurality of terminals with wire bonds.

The semiconductor device package of claim 1, wherein the encapsulant

structure exteNds to peripheral edges of the interposer substrate.

miconductor device package of claim 4, further comprising a
dielectric underfill malgial disposed in an open volume between the at least one
electrical component and We opposing side of the interposer substrate and about the
discrete conductive element which the at least one electrical component is connected
to the pads of the two-dimensioNgl pad array.
21, The semiconductor deWge package of claim 2, wherein the at least one
electrical component comprises a pluralitof components including at least one passive
component and at least one active compone
22, A method of fabricating a semicond¥gtor device package, the method
comprising:
providing an interposer substrate comprising a dielectric ember, a plurality of terminals
proximate and extending along at least one peripheragdge thereof on one side
thereof and an array of lands proximate and extending a¥gng a same at least one
peripheral edge on an opposing side of the interposer subsilgte, teriminals of the
plurality being respectively electrically connected to lands of Mg land array
through conductive via structures extending through the dielectriqnember, the
interposer substrate further comprising a two-dimensional array of p¥ds
substantially centrally located on the opposing side of the interposer sultrate, and
wherein terminals of the plurality are respectively electrically connected t

of the two-dimensional pad array;



mounting at least one semiconductor die by a back side thereof to the one side of the
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 interposer substrate;

connecting at least ondglectrical component to the interposer substrate through pads of

the two-dimensional pad

24, The method of

electrical component from the gr

im 23, further comprising selecting the at least one
consisting of passive components and active

components.

25 The method of claim 23, fulNier comprising disposing discrete conductive
bumps on at least some of the pads of the twikdimensional pad array and connecting the
at least one electrical component to the pads thr@ygh some of the discrete conductive
elements.

26.  The method of claim 23, further comprisiNg disposing discrete conductive
bumps on at least some of the pads of the two-dimensionai Nad array.

27.  The method of claim 2, further comprising provi a lead frame
including a plurality of lead fingers, disposing inner ends thereof reectively over lands
of the land array on the opposing side of the interposer substrate and

electrically connecting the inner ends thereto.
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28.  The method of claim 27, further comprising extending a wire bond
tween at least one pad of the two-dimensional pad array and an inner end of at least
oncNead finger.

The method of claim 27, further comprising covering at least the inner
ends of the [Rd fingers and the opposing side of the interposer substrate with a dielectric

material.

30, The meWgod of claim 27, further comprising covering the at least one
electrical component wit \ dielectric material,

31.  The method of cl\yn 23, further comprising:
affixing a carrier substrate to the laMg grid array package by a side thereof opposite the
interposer substrate, the carrier€ubstrate including a plurality of conductive pads
on a surface thereof to which the [8gd grid array package is affixed; and
extending wire bonds between lands of the laWd array and conductive pads of the plurality
of conductive pads.
32. The method of claim 31, further compriWng extending a wire bond
between at least one pad of the two-dimensional pad arrayWnd a conductive pad of the

carrier substrate.

33.  The method of claim 32, wherein extending the wire%ond bond between
at least one pad of the two-dimensional pad array and a conductive padNgf the carrier
substrate comprises extending the wire bond in two segments joined at an Wectrically

isolated pad of the two-dimensional pad array.

34.  The method of claim 31, further comprising covering at least the lan

the land array, the wire bonds and the conductive pads with a dielectric material.
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35.  The method of claim 22, further comprising selecting the at least one

37.  The metho\of claim 22, further comprising:
selecting the at least one sem¥eonductor die to comprise two semiconductor dice;
mounting one semiconductor didby a back side thereof on the interposer substrate;
mounting another semiconductor d§ by a back side thereof on the active surface of the
one semiconductor die in a maNger to leave the bond pads of the first

semiconductor die exposed.

38. The method of claim 37, further

bond pads of each of the one semiconductor die andthe another semiconductor die to the

mprising electrically connecting the

plurality of terminals with wire bonds.

39.  The method of claim 22, further comprising f\yming the encapsulant

structure to extend to peripheral edges of the interposer substra

40.  The method of claim 25, further comprising disposing Ndielectric
underfill material in an open volume between the at least one electrical ¢
the opposing side of the interposer substrate and about the discrete conductid elements
by which the at least one electrical component is connected to the pads of the

dimensional pad array.
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41.  The method of claim 23, further comprising selecting the at least one
electrical component to comprise a plurality of components including at least one passive

omponent and at least one active component.

42.  The method of claim 22, further comprising testing the at least one
semicoNductor die after mounting to the interposer substrate and connection of the
plurality o\bond pads to the plurality of terminals and before assembly thereof with

additional sifctures.

43,

open/short testing an§functional testing,

Thymethod of claim 42, wherein testing comprises at least one of



WHAT IS CLAIMED IS:
1. A semiconductor device package, comprising:

an interposer substrate comprising a dielectric member, a plurality of terminals proximate and
extending along at least one peripheral edge thereof on one side thereof and an array of
lands proximate and extending along a same at least one peripheral edge on an opposing
side of the interposer substrate, terminals of the plurality of terminals being respectively
electrically connected to lands of the land array through conductive via structures
extending through the dielectric member, the interposer substrate further comprising a
two-dimensional array of pads substantially centrally located on the opposing side of the ‘
interposer substrate, and wherein the terminals of the plurality of terminals that are
respectively electrically connected to lands of the array of lands are respectively
electrically connected to pads of the two-dimensional pad array;

at least one electrical component mechanically and electrically connected to the interposer
substrate through pads of the two-dimensional pad array;

at least one semiconductor die mounted by a back side thereof to the one side of the interposer
substrate, the at least one semiconductor die comprising a plurality of bond pads on an
active surface opposite the back side thereof, the plurality of bond pads proximate and

extending along at least one peripheral edge thereof adjacent the at least one peripheral

edge of the interposer substrate, bond pads of the plurality of bond pads being
respectively electrically connected to the plurality of terminals;

an encapsulant structure disposed over 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 land array on the opposing side of the interposer substrate and mechanically

and electrically connected to respective lands of the land array thereunder.

2. The semiconductor device package of claim 1, further comprising discrete
conductive elements disposed on at least some of the pads of the two-dimensional pad array, the
at least one electrical component being connected to the pads through some of the discrete

conductive elements.
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3. The semiconductor device package of claim 1, further comprising discrete

conductive bumps disposed on at least some of the pads of the two-dimensional pad array.

4. The semiconductor device package of claim 1, further comprising a wire bond
extending between at least one pad of the two-dimensional pad array and an inner end of at least

one lead finger.

5. The semiconductor device package of claim 1, wherein at least the inner ends of
the lead fingers and the opposing side of the interposer substrate are covered with a dielectric

material.

6. The semiconductor device package of claim 1, wherein the at least one electrical

component is covered with a dielectric material.

7. The semiconductor device package of claim 1, further comprising:
a carrier substrate to which the semiconductor device package is affixed by a side thereof
opposite the interposer substrate, the carrier substrate including a plurality of conductive

pads on a surface thereof to which the semiconductor device package is affixed.

8. The semiconductor device package of claim 7, further comprising a wire bond
extending between at least one pad of the two-dimensional pad array and a conductive pad of the

carrier substrate.

9. The semiconductor device package of claim 8, wherein the wire bond extending
between at least one pad of the two-dimensional pad array and a conductive pad of the carrier
substrate comprises two segments joined at an electrically isolated pad of the two-dimensional

pad array.
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10. The semiconductor device package of claim 7, wherein at least the lands of the

land array and the conductive pads are covered with a dielectric material.

11.  The semiconductor device package of claim 7, wherein the at least one electrical

component is covered with a dielectric material.

[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.

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

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

14.  The semiconductor device package of claim 1, wherein the at least one
semiconductor die comprises a first semiconductor die and a second semiconductor die, the first
semiconductor die being mounted by a back side thereof on the interposer substrate, the second
semiconductor die being mounted by a back side thereof on an active surface of the first
semiconductor die and sized to leave the plurality of bond pads of the first semiconductor die

exposed.
15.  The semiconductor device package of claim 14, wherein the plurality of bond
pads of each of the first semiconductor die and the second semiconductor die are electrically

connected to the plurality of terminals with wire bonds.

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

extends to peripheral edges of the interposer substrate.

17.  The semiconductor device package of claim 2, further comprising a dielectric

underfill material disposed in an open volume between the at least one electrical component and
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the opposing side of the interposer substrate and about the discrete conductive elements by which

the at least one electrical component is connected to the pads of the two-dimensional pad array.

18.  The semiconductor device package of claim 1, wherein the at least one electrical
component comprises a plurality of components including at least one passive component and at

least one active component.

19.  The semiconductor device package of claim 1, wherein each of the plurality of

terminals is respectively electrically connected to a land of the array of lands.

20.  The semiconductor device package of claim 1, wherein the at least one electrical
component comprises at least one of at least one passive component and at least one active

component.

21.  The semiconductor device package of claim 1, wherein the at least one electrical

component comprises at least one passive component and at Ieast one active component.

22.  The semiconductor device package of claim 14, wherein the plurality of lead
fingers of the lead frame further comprise outer ends respectively disposed proximate to a side of

the semiconductor device package opposite the interposer substrate.
23.  The semiconductor device package of claim 22, wherein a portion of the plurality

of lead fingers between the inner ends and the outer ends is disposed adjacent to an outside edge

side of the interposer substrate.
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