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(57) ABSTRACT

There are disclosed herein various implementations of a
shield interposer situated between a top active die and a
bottom active die for shielding the active dies from electro-
magnetic noise. One implementation includes an interposer
dielectric layer, a through-silicon via (TSV) within the inter-
poser dielectric layer, and an electromagnetic shield. The
TSV connects the electromagnetic shield to a first fixed
potential. The electromagnetic shield may include a grid of
conductive layers laterally extending across the shield inter-
poser. The shield interposer may also include another elec-
tromagnetic shield connected to another fixed potential.
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SEMICONDUCTOR PACKAGE WITH
INTEGRATED ELECTROMAGNETIC
SHIELDING

BACKGROUND

[0001] There is an ever increasing need for reducing the
size of semiconductor packages while increasing functional-
ity. This need typically results in semiconductor package
designs to accommodate more than one semiconductor die,
where each die can be a complex die containing numerous
transistors and multi-level interconnects. During operation,
the complex dies generate large amounts of transient currents
running through various interconnects on the dies. The large
transient currents and the accompanying transient voltages in
turn result in a great amount of electromagnetic noise gener-
ated by each die. Since advanced packages include multiple
dies in close proximity, electromagnetic noise from one die
has a great undesired impact in other dies in the package.
More specifically, electromagnetic noise generated by one die
typically induces undesired noise currents and noise voltages
in the other dies in the package. The problem of inducing
undesired noise is aggravated due to the reduction in size of
semiconductor packages, and the reduction of separation
between adjacent dies, and when more than two dies are
housed in the same package.

[0002] Further, each semiconductor package may be
exposed to external electromagnetic noise from other com-
ponents in a system, such as other noisy semiconductor pack-
ages. Reduction of impact of electromagnetic noise is an
important goal of advanced packaging design.

SUMMARY

[0003] The present disclosure is directed to a semiconduc-
tor package with integrated electromagnetic shielding, sub-
stantially as shown in and/or described in connection with at
least one of the figures, as set forth more completely in the
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 shows a cross-sectional view of one imple-
mentation of a semiconductor package having a top active die
stacked on a bottom active die.

[0005] FIG. 2 shows a cross-sectional view of one imple-
mentation of a semiconductor package having a top active die
stacked on a shield interposer, further stacked on a bottom
active die.

[0006] FIG.3A shows a cross-sectional view of one imple-
mentation of a shield interposer.

[0007] FIG. 3B shows a top-down view of the shield inter-
poser shown in FIG. 3A.

[0008] FIG. 4 shows a cross-sectional view of one imple-
mentation of a semiconductor package including a shield
interposer having solder humps.

[0009] FIG. 5 shows a cross-sectional view of one imple-
mentation of a semiconductor package including a shield
interposer having wirebonds.

DETAILED DESCRIPTION

[0010] The following description contains specific infor-
mation pertaining to implementations in the present disclo-
sure. One skilled in the art will recognize that the present
disclosure may be implemented in a manner different from
that specifically discussed herein. The drawings in the present
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application and their accompanying detailed description are
directed to merely exemplary implementations. Unless noted
otherwise, like or corresponding elements among the figures
may be indicated by like or corresponding reference numer-
als. Moreover, the drawings and illustrations in the present
application are generally not to scale, and are not intended to
correspond to actual relative dimensions.

[0011] FIG. 1 presents a cross-sectional view of one
example of a semiconductor package fabricated using known
techniques. As depicted in FIG. 1, semiconductor package
100 includes top active die 110 and bottom active die 130. Top
active die 110 includes dielectric layer 116 situated on sub-
strate 118. Top active die 110 includes transistors 112, which
are examples of numerous transistors that are interconnected
through interconnects 114. As seen in FIG. 1, interconnects
114 may be partially disposed within dielectric layer 116.
Interconnects 114 may further couple transistors 112 to
through-silicon vias (TSV) 120. TSVs 120 may extend com-
pletely through dielectric layer 116 and substrate 118, as
shown in FIG. 1. Although FIG. 1 depicts top active die 110
having four TSVs 120, in other implementations, top active
die 110 may include a different number of TSVs 120. In
addition, top active die 110 may also include microbumps
122, which are connected to TSVs 120 in this implementa-
tion.

[0012] Bottom active die 130 includes dielectric layer 136
situated on substrate 138. Bottom active die 130 includes
transistors 132, which are interconnected through intercon-
nects 134. As seen in FIG. 1, interconnects 134 may be
partially disposed within dielectric layer 136. Interconnects
134 may further couple transistors 132 to TSVs 140. TSVs
140 may extend completely through dielectric layer 136 and
substrate 138, as shown in FIG. 1. Although FIG. 1 depicts
bottom active die 130 having four TSVs 140, in other imple-
mentations, bottom active die 130 may include a different
number of TSV's 140. In addition, bottom active die 130 also
includes microbumps 142, which may be connected to TSVs
140. Further, microbumps 142 attach top active die 110 to
bottom active die 130. Microbumps 142 may electrically and
mechanically connect TSVs 120 to TSVs 140.

[0013] InFIG. 1, top active die 110 and bottom active die
130 are similar in size and complexity. However, in other
implementations, top active die 110 and bottom active die 130
may not be similar. Furthermore, in other implementations,
semiconductor package 100 may include other features not
shown in FIG. 1 for the purpose of brevity of discussion.
[0014] When current flows through signal paths of a semi-
conductor die, typically interconnect metal in various metal
layers, electromagnetic fields and noise are generated. In
semiconductor package 100, interconnects 114 and 134 are
examples of signal paths for top active die 110 and bottom
active die 130, respectively. During normal operation, tran-
sient currents running through interconnects 134 generate
electromagnetic field 102. In FIG. 1, an electric field portion
of'electromagnetic field 102 is depicted as dashed arrows, and
a magnetic field portion of electromagnetic field 102 is
depicted as dotted ellipses. As seen in F1G. 1, electromagnetic
field 102 causes electromagnetic coupling between intercon-
nects 114 and 134, thus creating electromagnetic noise. Elec-
tromagnetic noise due to electromagnetic field 102 undesir-
ably generates crosstalk noise in signals transmitted by
interconnects 114 and 134.

[0015] More specifically, electromagnetic field 102
induces a current in interconnects 114 due to a magnetic field
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generated by a current in interconnects 134. Electromagnetic
field 102 may also cause capacitive coupling between inter-
connects 114 and 134 due to an electric field generated by
interconnects 134. In addition, the crosstalk noise may not be
limited to top active die 110 and bottom active die 130, as
electromagnetic coupling may occur between additional or
non-adjacent dies in the stack (not shown in FIG. 1). Even if
the crosstalk noise is of little amplitude, crosstalk noise on the
signal could impair functionality of the active dies.

[0016] Turning to FIG. 2, FIG. 2 presents a cross-sectional
view of a semiconductor package including one implemen-
tation of a shield interposer. As depicted in FIG. 2, semicon-
ductor package 200 includes bottom active die 230, shield
interposer 250, and top active die 210. Top active die 210 may
correspond to top active die 110 in FIG. 1. Bottom active die
230 may correspond to bottom active die 130 in FIG. 1.
[0017] Top active die 210 includes dielectric layer 216 situ-
ated on substrate 218. Top active die 210 also includes tran-
sistors 212, which are interconnected through interconnects
214. As seen in FIG. 2, interconnects 214 may be partially
disposed within dielectric layer 216. Interconnects 214 may
further couple transistors 212 to TSVs 220. TSVs 220 may
extend completely through dielectric layer 216 and substrate
218, as shown in FIG. 2. Although FIG. 2 depicts top active
die 210 having four TSV 220, in other implementations, top
active die 210 may include a different number of TSVs 220. In
addition, top active die 210 also includes microbumps 222,
which may be connected to TSVs 220.

[0018] Further, transistors 212, interconnects 214, dielec-
tric layer 216, substrate 218, TSVs 220, and microbumps 222
may correspond, respectively, to transistors 112, intercon-
nects 114, dielectric layer 116, substrate 118, TSVs 120, and
microbumps 122 in FIG. 1.

[0019] Bottom active die 230 includes dielectric layer 236
situated on substrate 238. Bottom active die 230 also includes
transistors 232, which are interconnected through intercon-
nects 234. As seen in FIG. 2, interconnects 234 may be
partially disposed within dielectric layer 236. Interconnects
234 may further couple transistors 232 to TSVs 240. TSVs
240 may extend completely through dielectric layer 236 and
substrate 238, as shown in FIG. 2. Although FIG. 2 depicts
bottom active die 230 having four TSVs 240, in other imple-
mentations, bottom active die 230 may include a different
number of TSV's 240. In addition, bottom active die 230 also
includes microbumps 242, which may be connected to TSVs
240. Further, microbumps 242 attach shield interposer 250 to
bottom active die 230. Microbumps 242 electrically and
mechanically connect TSVs 240 to TSVs 260, 270, and 272.
[0020] Although in FIG. 2 top active die 210 and bottom
active die 230 are similar in size and complexity, in other
implementations, top active die 210 and bottom active die 230
may not be similar. Further, transistors 232, interconnects
234, dielectric layer 236, substrate 238, TSVs 240, and
microbumps 242 may correspond, respectively, to transistors
132, interconnects 134, dielectric layer 136, substrate 138,
TSVs 140, and microbumps 142 in FIG. 1.

[0021] Shield interposer 250 includes dielectric layer 256
situated on substrate 258. Shield interposer 250 further
includes electromagnetic shield 252 and electromagnetic
shield 254. In the implementation shown in FIG. 2, electro-
magnetic shield 252 is coupled to an outermost TSV near
electromagnetic shield 252, i.e. TSV 270. Similarly, electro-
magnetic shield 254 is coupled to an outermost TSV near
electromagnetic shield 254, i.e. TSV 272 in FIG. 2. Electro-
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magnetic shields 252 and 254 may be disposed entirely
within dielectric layer 256. As depicted in FIG. 2, electro-
magnetic shield 254 overlaps electromagnetic shield 252
within dielectric layer 256. In the present example, electro-
magnetic shields 252 and 254 overlap without contacting
each other. As such, electromagnetic shields 252 and 254 may
be coupled to respective fixed potentials. Electromagnetic
shield 252 may be coupled to a Vdd (or a ground) potential
whereas electromagnetic shield 254 may be coupled to a
ground (or Vdd) potential.

[0022] FIG. 2 presents an exemplary implementation of
electromagnetic shields 252 and 254. However, in other
implementations, electromagnetic shields 252 and 254 may
not, for example, overlap. For instance, electromagnetic
shields 252 and 253 may have smaller dimensions than
depicted in FIG. 2 so that they do not overlap within dielectric
layer 256. In other implementations, electromagnetic shields
252 and 254 may be coupled to each other, or otherwise
coupled to the same fixed potential. Alternatively, electro-
magnetic shields 252 and 254 may be coupled to any other
fixed potentials. Moreover, in other implementations, electro-
magnetic shields 252 and 254 may be coupled to other TSV
260,270, and 272. However, electromagnetic shields 252 and
254 may be directly connected to respective fixed potentials,
or may be connected through any other means, such as
through interconnects 264 and 266 and microbumps 262.

[0023] TSVs 260, 270, and 272 may extend completely
through dielectric layer 256 and substrate 258, as shown in
FIG. 2. Although FIG. 2 depicts shield interposer 250 includ-
ing four TSVs, in other implementations, shield interposer
250 may include a different number of TSVs. Shield inter-
poser 250 also includes microbumps 262, which may connect
TSVs 260, 270, and 272 respectively to TSVs 220, as seen in
FIG. 2. Microbumps 262 further attaches top active die 210 to
shield interposer 250. Also shown in FIG. 2, top active die
210, shield interposer 250, and bottom active die 230 may be
electrically connected through at least TSVs 220, 260, 270,
272, and 240, and microbumps 262 and 242.

[0024] During normal operation, transient currents running
through interconnects 234 of bottom active die 230 generate
electromagnetic field 202. In FIG. 2, an electric field portion
of'electromagnetic field 202 is depicted as dashed arrows, and
a magnetic field portion of electromagnetic field 202 is
depicted as dotted ellipses. In contrast to FIG. 1, however,
shield interposer 250 shields interconnects 214 of top active
die 210 from being electromagnetically coupled to intercon-
nects 234 of bottom active die 230. In particular, electromag-
netic field 202 causes interconnects 234 to be electromagneti-
cally coupled to electromagnetic shields 252 and 254 rather
than interconnects 214. In eftect, shield interposer 250 sub-
stantially terminates electromagnetic field 202. For example,
electromagnetic field 202 induces a current in electromag-
netic shields 252 and 254 rather than interconnects 214. Elec-
tromagnetic field 202 may also cause capacitive coupling
between interconnects 234 and electromagnetic shields 252
and 254 rather than interconnects 214.

[0025] However, residual electromagnetic field 204 may
still electromagnetically couple interconnect 214 of top active
die 210 with interconnect 234 of bottom active die 230, as
seenin FIG. 2. Compared to electromagnetic field 102 in FIG.
1, electromagnetic noise due to electromagnetic field 202 is
significantly reduced. As such, semiconductor package 200,
having shield interposer 250, may advantageously have
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reduced electromagnetic noise relative to semiconductor
package 100, having no shield interposer.

[0026] As further seen in FIG. 2, electromagnetic shields
252 and 254 are connected to fixed potentials. By connecting
electromagnetic shields 252 and 254 to potentials, shield
interposer 250 provides an additional advantage of decou-
pling capacitance, which may provide further benefits to
power integrity. For example, in FIG. 2, electromagnetic
shield 252 is connected to Vdd, and electromagnetic shield
254 is connected to ground. As such, electromagnetic shields
252 and 254 can provide decoupling capacitance between
Vdd and ground.

[0027] Turning to FIGS. 3A and 3B, FIGS. 3A and 313
present one implementation of a shield interposer. FIG. 3A
presents a cross-sectional view of shield interposer 350, and
FIG. 3B presents a top-down view of shield interposer 350.
Shield interposer 350 may correspond to shield interposer
250inFIG. 2. Specifically, dielectric layer 356, substrate 358,
TSVs 360, microbumps 362, interconnects 364, intercon-
nects 366, TSV 370, TSV 372, electromagnetic shield 352,
and electromagnetic shield 354 may correspond, respec-
tively, to dielectric layer 256, substrate 258, TSVs 260,
microbumps 262, interconnects 264, interconnects 266, TSV
270, TSV 272, electromagnetic shield 252, and electromag-
netic shield 254 in FIG. 2. For the sake of brevity, similarities
between shield interposer 350 and shield interposer 250 will
not be discussed.

[0028] In FIG. 3B, substrate 358 is obscured by dielectric
layer 356, and microbumps 362 are not shown. In addition,
parts of dielectric layer 356 are not shown in order to depict
interconnects 364 and 366, which are disposed on a top sur-
face of dielectric layer 356, as well as electromagnetic shields
252 and 254, which are disposed within dielectric layer 356.
[0029] Electromagnetic shields 352 and 354 are made of a
conductive material, such as metal, arranged in grids. For
instance, as seen in FIG. 3B, electromagnetic shield 352
includes a grid of conductive layers. Electromagnetic shield
354 similarly includes a grid of conductive layers. As further
seen in FIG. 3A, electromagnetic shield 354 is disposed
within dielectric layer 356, although above electromagnetic
shield 352, which is also disposed within dielectric layer 356.
This arrangement results in electromagnetic shield 354 at
least partially overlapping electromagnetic shield 352, as
depicted in FIGS. 3A and 3B. However, in other implemen-
tations, electromagnetic shields 352 and 354 may take on
other shapes, such as a plate, and may also be configured to
not overlap.

[0030] FIG. 3B further shows one implementation of TSVs
360,370, and 372. In FIG. 3B, shield interposer 350 includes
TSVs arranged in rows along outer edges of shield interposer
350, such as TSVs 370, and TSVs 372. Shield interposer 350
further includes inner rows of TSVs away from the outer
edges, such as TSVs 360. This TSV arrangement may mirror
TSV arrangements of active dies, such as top active die 210
and bottom active die 230 in FIG. 2.

[0031] In the implementation depicted in FIG. 3B, inter-
connects 364 connects electromagnetic shield 352 only to the
TSVs along the outer edge, i.e. TSVs 370. Similarly, inter-
connects 366 connects electromagnetic shield 354 only to the
TSVs along the outer edge, i.e. TSVs 372. In other imple-
mentations, electromagnetic shields 352 and 354 may be
connected to other TSVs 360.

[0032] In FIGS. 3A and 3B, electromagnetic shields 352
and 354 are directly connected to the first and second fixed
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potentials, respectively. However, FIGS. 4 and 5 present alter-
native implementations for electrically connecting the elec-
tromagnetic shields.

[0033] Turning now to FIG. 4, FIG. 4 presents a cross-
sectional view of a semiconductor package according to one
implementation of a shield interposer. FIG. 4 depicts semi-
conductor package 400, which includes bottom active die
430, shield interposer 450 situated on bottom active die 430,
and top active die 410 situated on shield interposer 450.
Bottom active die 430, which includes transistors 432, inter-
connects 434, dielectric layer 436, substrate 438, TSVs 440,
and microbumps 442, may correspond, respectively, to bot-
tom active die 230, transistors 232, interconnects 234, dielec-
tric layer 236, substrate 238, TSVs 240, and microbumps 242
in FIG. 2. Likewise, top active die 410, which includes tran-
sistors 412, interconnects 414, dielectric layer 416, substrate
418, TSVs 420, and microbumps 422, may correspond,
respectively, to top active die 210, transistors 212, intercon-
nects 214, dielectric layer 216, substrate 218, TSVs 220, and
microbumps 222 in FIG. 2. For the sake of brevity, top active
die 410 and bottom active die 430 will not be discussed.
[0034] Shield interposer 450 may correspond to shield
interposer 250 in FIG. 2. In addition, electromagnetic shields
452 and 454, dielectric layer 456, substrate 458, TSVs 460,
microbumps 462, interconnects 464 and 466, and TSV 470
and TSV 472 may correspond, respectively, to electromag-
netic shields 252 and 254, dielectric layer 256, substrate 258,
TSVs 260, microbumps 262, interconnects 264 and 266, and
TSV 270 and TSV 272 in FIG. 2. For the sake of brevity,
similarities between shield interposer 450 and shield inter-
posers 250 and 350 will not be discussed.

[0035] In the implementation depicted in FIG. 4, shield
interposer 450 differs from shield interposers 350 and 250 in
its dimensions with respect to top active die 410 and bottom
active die 430. As shown in FIG. 4, shield interposer 450
laterally extends beyond top active die 410 and bottom active
die 430. Specifically in FIG. 4, shield interposer 450 laterally
extends beyond top active die 410 and bottom active die 430
on two sides, which is not a limiting feature.

[0036] TSVs 470 and 472 are disposed within portions of
shield interposer 450 that laterally extend beyond top active
die 410 and bottom active die 430. TSVs 470 and 472 are
connected to electromagnetic shields 452 and 454 through
interconnects 464 and 466, respectively. TSVs 470 and 472
are not connected to TSVs 440 of bottom active die 430 or
TSVs420 oftop active die 410. Rather, TSVs 470 and 472 are
connected to solder bumps 474. As seen in FIG. 4, solder
bumps 474 are disposed on a bottom surface of the portions of
shield interposer 450 that laterally extend beyond top active
die 410 and bottom active die 430. Solder bumps 474 may be
connected to first and second fixed potentials, such as Vdd or
ground. In FIG. 4, solder bumps 474 are conventional solder
bumps, such as C4 bumps, which allows for easier connec-
tions external to semiconductor package 400.

[0037] Solder bumps 474 are advantageously disposed out-
side the active die boundary. Solder bumps 474 may provide
connection to the packaging substrate (not shown in FIG. 4)
on which semiconductor package 400 may be attached. Sol-
der bumps 474 further allows for electromagnetic shields 452
and 454 to be electrically connected to potentials not avail-
able through TSVs of the active dies. For instance, in FIG. 4,
TSVs 420, 460, and 440 along one side of semiconductor
package 400 may be connected to a first potential, and TSVs
420, 460, and 440 along the other side may be connected to a
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second potential. However, TSVs 470 and 472 are electrically
isolated from TSV's 420, 460, and 440. Therefore, TSVs 470
and 472 may connect electromagnetic shields 452 and 454 to
third and fourth potentials, respectively, through solder
bumps 474.

[0038] Referring to FIG. 5, FIG. 5 presents a cross-sec-
tional view of another implementation of a shield interposer.
Semiconductor package 500 includes bottom active die 530,
shield interposer 550 situated on bottom active die 530, and
top active die 510 situated on shield interposer 550. Bottom
active die 530, which includes transistors 532, interconnects
534, dielectric layer 536, substrate 538, TSVs 540, and
microbumps 542, may correspond, respectively, to bottom
active die 230, transistors 232, interconnects 234, dielectric
layer 236, substrate 238, TSVs 240, and microbumps 242 in
FIG. 2. Likewise, top active die 510, which includes transis-
tors 512, interconnects 514, dielectric layer 516, substrate
518, TSVs 520, and microbumps 522, may correspond,
respectively, to top active die 210, transistors 212, intercon-
nects 214, dielectric layer 216, substrate 218, TSVs 220, and
microbumps 222 in FIG. 2. For the sake of brevity, top active
die 510 and bottom active die 530 will not be discussed.
[0039] Shield interposer 550 may correspond to shield
interposer 250 in FIG. 2. In addition, electromagnetic shields
552 and 554, dielectric layer 556, substrate 558, TSVs 560,
microbumps 562, and interconnects 564 and 566 may corre-
spond, respectively, to electromagnetic shields 252 and 254,
dielectric layer 256, substrate 258, TSVs 260, microbumps
262, and interconnects 264 and 266 in FIG. 2. For the sake of
brevity, similarities between shield interposer 450 and shield
interposers 250 and 350 will not be discussed.

[0040] Similar to shield interposer 450 in FIG. 4, shield
interposer 550 laterally extends beyond top active die 510 and
bottom active die 530 on two sides, although the number of
sides is not limiting. In addition, similar to electromagnetic
shields 452 and 454, electromagnetic shield 552 and 554 may
be electrically connected to potentials not available through
any TSVs of the active dies. Unlike shield interposer 450,
electromagnetic shields 552 and 554 are connected to the first
and second fixed potentials through wirebonds 570 and 572.
As seen in FIG. 5, wirebonds 570 and 572 may be connected
externally to semiconductor package 500. For example, wire-
bonds 570 and 572 may be connected to potentials on the
packaging substrate (not shown in FIG. 5), which semicon-
ductor package 500 is attached to. Further, wirebonds 570 and
572 are connected to electromagnetic shields 552 and 554,
respectively, through peripheral pads 576. Wirebonds 570
and 572 and peripheral pads 576 are disposed outside the
active die boundary, as depicted in FIG. 5.

[0041] Peripheral pads 576 are situated on a top surface of
dielectric layer 556 of shield interposer 550. Specifically,
peripheral pads 576 are disposed over portions of shield inter-
poser 550 that laterally extend beyond top active die 510 and
bottom active die 530, as shown in FIG. 5. Wirebonds 570 and
572 may be connected to Vdd and/or ground, or other fixed
potentials. Wirebonds 570 and 572 allow for simpler external
connections, and for further design flexibility.

[0042] Wirebonds 570 and 572 provide the added benefit of
additional electromagnetic shielding beyond the shielding
provided by electromagnetic shields 552 and 554. As seen in
FIG. 5, electromagnetic shields 552 and 554 are generally
restricted to the size of top active die 510 and bottom active
die 530. Because wirebonds 570 and 572 are connected to the
same fixed potentials as electromagnetic shields 552 and 554,
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respectively, wirebonds 570 and 572 provide similar electro-
magnetic shielding. Wirebonds 570 and 572 extend beyond
electromagnetic shields 552 and 554, and therefore may pro-
vide electromagnetic shielding along their respective sides of
semiconductor package 500.

[0043] Thus, by situating electromagnetic shields between
active regions of stacked active dies, various implementations
of the concepts disclosed herein advantageously shield the
active dies from electromagnetic noise. In addition, the dis-
closed implementations advantageously enable production of
interposers having electromagnetic shields. The described
implementations disclose a shield interposer situated
between a top active die and a bottom active die, and has an
interposer dielectric layer, TSVs passing through the inter-
poser dielectric layer, and an electromagnetic shield con-
nected to a fixed potential through the TSVs. As a result, the
present concepts advantageously enable electromagnetic
shielding between active dies stacked on each other.

[0044] From the above description it is manifest that vari-
ous techniques can be used for implementing the concepts
described in the present application without departing from
the scope of those concepts. Moreover, while the concepts
have been described with specific reference to certain imple-
mentations, a person of ordinary skill in the art would recog-
nize that changes can be made in form and detail without
departing from the spirit and the scope of those concepts. As
such, the described implementations are to be considered in
all respects as illustrative and not restrictive. It should also be
understood that the present application is not limited to the
particular implementations described herein, but many rear-
rangements, modifications, and substitutions are possible
without departing from the scope of the present disclosure.

1. A shield interposer situated between a top active die and
a bottom active die for shielding said top active die and said
bottom active die from electromagnetic noise, said shield
interposer comprising:

an interposer dielectric layer;

a through-silicon via (TSV) within said interposer dielec-

tric layer;

an electromagnetic shield connected to a fixed potential

through said TSV.

2. The shield interposer of claim 1, wherein said electro-
magnetic shield comprises a grid of conductive layers.

3. The shield interposer of claim 1, wherein said electro-
magnetic shield is disposed entirely within said interposer
dielectric layer.

4. The shield interposer of claim 1, wherein said electro-
magnetic shield is partially disposed within said interposer
dielectric layer.

5. The shield interposer of claim 1, wherein said fixed
potential is a ground potential.

6. The shield interposer of claim 1, wherein said fixed
potential is a Vdd potential.

7. The shield interposer of claim 1, further comprising
another electromagnetic shield connected to another fixed
potential.

8. The shield interposer of claim 7, wherein said another
electromagnetic shield at least partially overlaps said electro-
magnetic shield.

9. The shield interposer of claim 7, wherein said fixed
potential is a Vdd potential, and said another fixed potential is
a ground potential.
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10. A semiconductor package comprising:

a bottom active die;

a shield interposer situated over said bottom active die;

a top active die situated over said shield interposer for
shielding said top active die and said bottom active die
from electromagnetic noise;

said shield interposer having an interposer dielectric layer,
a through-silicon via (TSV) within said interposer
dielectric layer, and an electromagnetic shield con-
nected to a fixed potential through said TSV.

11. The semiconductor package of claim 10, wherein said
shield interposer laterally extends beyond said bottom active
die and said top active die.

12. The semiconductor package of claim 10, wherein a
portion of said shield interposer laterally extends beyond said
bottom active die and said top active die, said TSV situated
within said portion of said shield interposer;

said shield interposer further comprising a solder bump
situated on a bottom surface of said portion of said shield
interposer, said solder bump connected to said TSV.

13. The semiconductor package of claim 10, wherein said
electromagnetic shield comprises a grid of conductive layers.

14. The semiconductor package of claim 10, wherein said
electromagnetic shield is disposed entirely within said inter-
poser dielectric layer.

15. The semiconductor package of claim 10, wherein said
fixed potential is a ground potential or a Vdd potential.
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16. A semiconductor package comprising:

a bottom active die;

a shield interposer situated over said bottom active die;

a top active die situated over said shield interposer for
shielding said top active die and said bottom active die
from electromagnetic noise;

said shield interposer having an electromagnetic shield
connected to a fixed potential through a wirebond.

17. The semiconductor package of claim 16, wherein a
portion of said shield interposer laterally extends beyond said
bottom active die and said top active die;

said shield interposer further comprising a peripheral pad
situated on a top surface of said portion of said shield
interposer, said peripheral pad connected to said elec-
tromagnetic shield, and said wirebond connected to said
peripheral pad.

18. The semiconductor package of claim 16, wherein said

electromagnetic shield comprises a grid of conductive layers.

19. The semiconductor package of claim 16, wherein said
shield interposer further comprises an interposer dielectric
layer, said electromagnetic shield disposed entirely within
said interposer dielectric layer.

20. The semiconductor package of claim 16, wherein said
fixed potential is a ground potential or a Vdd potential.
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