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CLAIMS

What 1s claimed is:

1.

A microelectronic device, comprising:
a microelectronic substrate having an active surface and an opposing back surface;

a plurality of microelectronic integrated circuit components formed proximate the

microelgctronic substrate active surface;

substrate fro

a plyrality of through-substrate vias extending through the microelectronic

™the microelectronic substrate active surface to a back surface of the

microelectronic Sybstrate;

a plurality ofconductive routes between the plurality of first microelectronic

integrated circuit coment and the first through-substrate via;

surface contacting at least on

plurality of through-substrate vias.

2.

vias comprises a plurality of openings’

a conductive material disposed within the

3.

4.

between the plurality of microelectronic integrated ci

through-substrate via comprises:

proximate the microelectronic substrate active sw\éace.
h

at least one interconnection conductive trace on the microelectronic device back

of the plurality of through-substrate vias and another of the

The microelectronic device of claim 1, wherein the plurality of through-substrate

extending through the microelectronic substrate and
p\}\tlrality of openings.

The microelectronic device of claim 1, further including a dielectric layer

The microelectronic device of claim 3, w l{;ﬂ the plurality of conductive routes

uit components and the plurality of

a plurality of first conductive vias extending from th¥ plurality of microelectronic

integrated circuit components through the dielectric layer to amupper surface of the

dielectric layer;

a plurality of second conductive vias extending through the diglectric layer from

the dielectric layer upper surface to the first through-substrate via;

a plurality of conductive traces on the dielectric layer upper surface onnecting the

plurality of first conductive vias to a corresponding plurality of the second conductive

vias.

A microelectronic device, comprising:

a microelectronic substrate having an active surface and an opposing back surfacg;
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a first microelectronic integrated circuit component formed proximate the
microelectronic substrate active surface;
a first through-substrate via extending through the microelectronic substrate from

the microelectronic substrate active surface to a back surface of the microelectronic

\a first conductive route between the first microelectronic integrated circuit
compo and the first through-substrate via;

a sedond microelectronic integrated circuit component formed proximate the
microelectron substrate active surface;

a second 1 rough-substrate via extending through the microelectronic substrate
from the microclectrogic substrate active surface to a back surface of the microelectronic
substrate;

a second conductive route between the second microelectronic integrated circuit
component and the second thrdugh-substrate via; and

an interconnection condud{ive trace on the microelectronic device back surface
contacting the first through-substraia and the second through-substrate via.

6. The microelectronic device of chaim 5, wherein the first through-substrate via
comprises an opening extending through thg microelectronic substrate and a conductive
material disposed within the opening. |

7. The microelectronic device of claim 5, herein the second through-substrate via
comprises an opening extending through the microd] ectronic substrate and a conductive
material disposed within the opening. }

8. The microelectronic device of claim 5, further ind uding a dielectric layer
proximate the microelectronic substrate active surface. | ‘

9. The microelectronic device of claim 8, wherein the firsthconductive route between
the first microelectronic integrated circuit component and the firstthrough-substrate via
comprises: '

a first conductive via extending from the first microelectronic infggrated circuit
component through the dielectric layer to an upper surface of the dielectricYayer;

a second conductive via extending through the dielectric layer from theé\dielectric
layer upper surface to the first through-substrate via; }

a conductive trace on the dielectric layer upper surface connecting the first )

conductive via to the second conductive via.
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10. The microelectronic device of claim 8, wherein the second conductive route
between the second microelectronic integrated circuit component and the second through-
substrate via comprises:

a first conductive via extending from the second microelectronic integrated circuit
component through the dielectric layer to an upper surface of the dielectric layer;

second conductive via extending through the dielectric layer from the dielectric

conductive via Yo the second conductive via.
11. A method, spmprising:

forming a plurality of microelectronic integrated circuit components proximate an
active surface of a micr slectronic substrate;

forming a plurality O through-substrate vias extending through the microelectronic
substrate from the microelectronic substrate active surface to a back surface of the
microelectronic substrate; |

forming a plurality of condudkve routes between the plurality of microelectronic
integrated circuit components and the!}ﬁality of through-substrate vias; and

forming at least one interconnecti conductive trace on the microelectronic device
back surface between at least one of the plur ity of through-substrate vias to at least
another of the plurality of through-substrate vias ‘
12.  The method of claim 11, further comprisin outing a critical signal from one of
the plurality of microelectronic integrated circuit compgnents to another of the plurality of
microelectronic integrated circuit components through te at least one interconnection
conductive trace.
13.  The method of claim 12, wherein routing a critical sign from one of the plurality
of microelectronic integrated circuit components to another of the Purality of
microelectronic integrated circuit components through the at least one\nterconnection
conductive trace comprises routing a timing sensitive signal from one of the plurality of
microelectronic integrated circuit components to another of the plurality of
microelectronic integrated circuit components through the at least one interconhgction
conductive trace.
14.  The method of claim 13, wherein routing a timing sensitive signal from one ofthe

plurality of microelectronic integrated circuit components to another of the plurality of
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microelectronic integrated circuit components through the at least one interconnection
conductive trace comprises routing a clock signal from one of the plurality of
microelectronic integrated circuit components to another of the plurality of

icroelectronic integrated circuit components through the at least one interconnection
\itive trace.
15. he method of claim 11, wherein forming a plurality of through-substrate vias

forming a plurality of openings extending through the microelectronic substrate
from the microelectronic substrate active surface to the microelectronic substrate back
surface; and
disposing a conductive material within the plurality of openings.
16.  The method of claim 11, wherein forming a plurality of conductive routes
comprises:
forming a dielectric laysy on the microelectronic substrate active surface;
forming a plurality of first\conductive vias from the plurality of microelectronic
integrated circuit components through the dielectric layer to an upper surface of the
dielectric layer;
forming a plurality of second conduictive vias through the dielectric layer from the
dielectric layer upper surface to the plurality of through-substrate vias;
forming a plurality of conductive traces on the dielectric layer upper surface to
connect at least one of the plurality of first conductive vias to at least one of the plurality
of second conductive vias.
17. A system, comprising:
a system substrate; and
a microelectronic device attached to the system substrats;
wherein the microelectronic device, comprises:
a microelectronic substrate having an active surface and an opposing back
surface;
a plurality of microelectronic integrated circuit components formed
proximate the microelectronic substrate active surface;
a plurality of through-substrate vias extending through the microelgctronic
substrate from the microelectronic substrate active surface to a back surface of the

microelectronic substrate;
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a plurality of conductive routes between the plurality of first
microelectronic integrated circuit component and the first through-substrate via,

at least one interconnection conductive trace on the microelectronic device
back surface contacting at least one of the plurality of through-substrate vias and
another of the plurality of through-substrate vias.

18.  \The system of claim 17, wherein the plurality of through-substrate vias comprises a

microelectronic substrate active surface.

20.  The system oRclaim 19, wherein the plurality of conductive routes between the
plurality of microelectrogic integrated circuit components and the plurality of through-
substrate via comprises:

a plurality of first conductive vias extending from the plurality of microelectronic
integrated circuit components thiqugh the dielectric layer to an upper surface of the
dielectric layer;

a plurality of second conductivy vias extending through the dielectric layer from
the dielectric layer upper surface to the fitgt through-substrate via;

a plurality of conductive traces on tha dielectric layer upper surface connecting the
plurality of first conductive vias to a corresponding plurality of the second conductive

vias.




CLAIMS

What is claimed is:

1. A microelectronic device, comprising:

a microelectronic substrate having an active surface and an opposing back
surface;

a plurality of microelectronic integrated circuit components formed
proximate the microelectronic substrate active surface;

a plurality of through-substrate vias extending through the microelectronic
substrate from the microelectronic substrate active surface to a back surface of the
microelectronic substrate;

a plurality of conductive routes between the plurality of first microelectronic
integrated circuit component and the first through-substrate via;

at least one interconnection conductive trace on the microelectronic device
back surface contacting at least one of the plurality of through-substrate vias and
another of the plurality of through-substrate vias; and

a dielectric layer proximate the microelectronic substrate active surface,

wherein the plurality of conductive routes between the plurality of
microelectronic integrated circuit components and the plurality of through-substrate
via comprises:

a plurality of first conductive vias extending from the plurality of
microelectronic integrated circuit components through the dielectric layer to an upper

surface of the dielectric layer;

-12 -




a plurality of second conductive vias extending through the dielectric layer
from the dielectric layer upper surface to the first through-substrate via;

a plurality of conductive traces on the dielectric layer upper surface
connecting the plurality of first conductive vias to a corresponding plurality of the

second conductive vias.

2. A microelectronic device, comprising:

a microelectronic substrate having an active surface and an opposing back
surface;

a first microelectronic integrated circuit component formed proximate the
microelectronic substrate active surface;

a first through-substrate via extending through the microelectronic substrate
from the microelectronic substrate active surface to a back surface of the
microelectronic substrate;

a first conductive route between the first microelectronic integrated circuit
component and the first through-substrate via;

a second microelectronic integrated circuit component formed proximate the
microelectronic substrate active surface;

a second through-substrate via extending through the microelectronic
substrate from the microelectronic substrate active surface to a back surface of the
microelectronic substrate;

a second conductive route between the second microelectronic
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integrated circuit component and the second through-substrate via;

an interconnection conductive trace on the microelectronic device back
surface contacting the first through-substrate via and the second through-substrate via;
and

a dielectric layer proximate the microelectronic substrate active surface,

wherein the first conductive route between the first microelectronic integrated
circuit component and the first through-substrate via comprises:

a first conductive via extending from the first microelectronic integrated
circuit component through the dielectric layer to an upper surface of the dielectric
layer;

a second conductive via extending through the dielectric layer from the
dielectric layer upper surface to the first through-substrate via;

a conductive trace on the dielectric layer upper surface connecting the first

conductive via to the second conductive via.

3. A microelectronic device, comprising:

a microelectronic substrate having an active surface and an opposing back
surface;

a first microelectronic integrated circuit component formed proximate the
microelectronic substrate active surface;

a first through-substrate via extending through the microelectronic substrate
from the microelectronic substrate active surface to a back surface of the
microelectronic substrate;

a first conductive route between the first microelectronic integrated circuit
component and the first through-substrate via;

a second microelectronic integrated circuit component formed proximate the
microelectronic substrate active surface;

a second through-substrate via extending through the microelectronic

substrate from the microelectronic substrate active surface to a back surface
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of the microelectronic substrate;

a second conductive route between the second microelectronic integrated
circuit component and the second through-substrate via;

an interconnection conductive trace on the microelectronic device back
surface contacting the first through-substrate via and the second through-substrate via;
and

a dielectric layer proximate the microelectronic substrate active surface,

wherein the second conductive route between the second microelectronic
integrated circuit component and the second through-substrate via comprises:

a first conductive via extending from the second microelectronic integrated
circuit component through the dielectric layer to an upper surface of the dielectric
layer;

a second conductive via extending through the dielectric layer from the
dielectric layer upper surface to the second through-substrate via;

a conductive trace on the dielectric layer upper surface connecting the first

conductive via to the second conductive via.

4. A method for fabricating a microelectronic device, comprising:

forming a plurality of microelectronic integrated circuit components
proximate an active surface of a microelectronic substrate;

forming a plurality of through-substrate vias extending through the
microelectronic substrate from the microelectronic substrate active surface to a back
surface of the microelectronic substrate;

-forming a plurality of conductive routes between the plurality of
microelectronic integrated circuit components and the plurality of through-substrate

vias;

forming at least one interconnection conductive trace on the microelectronic
device back surface between at least one of the plurality of through-substrate vias to at
least another of the plurality of through-substrate vias; and

routing a critical signal from one of the plurality of microelectronic integrated

-15-




circuit components to another of the plurality of microelectronic integrated circuit

components through the at least one interconnection conductive trace.

5. The method of claim 4, wherein routing a critical signal from one of the
plurality of microelectronic integrated circuit components to another of the plurality of
microelectronic integrated circuit components through the at least one interconnection
conductive trace comprises routing a timing sensitive signal from one of the plurality
of microelectronic integrated circuit components to another of the plurality of
microelectronic integrated circuit components through the at least one interconnection

conductive trace.

6. The method of claim 5, wherein routing a timing sensitive signal from one of
the plurality of microelectronic integrated circuit components to another of the
plurality of microelectronic integrated circuit components through the at least one
interconnection conductive trace comprises routing a clock signal from one of the
plurality of microelectronic integrated circuit components to another of the plurality of
microelectronic integrated circuit components through the at least one interconnection

conductive trace.

7. A method for fabricating a microelectronic device, comprising:

forming a plurality of microelectronic integrated circuit components

proximate an active surface of a microelectronic substrate;

forming a plurality of through-substrate vias extending through the
microelectronic substrate from the microelectronic substrate active surface to a back
surface of the microelectronic substrate;

forming a plurality of conductive routes between the plurality of
microelectronic integrated circuit components and the plurality of through-substrate

vias;
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forming at least one interconnection conductive trace on the microelectronic
device back surface between at least one of the plurality of through-substrate vias to at
least another of the plurality of through-substrate vias;
wherein forming a plurality of conductive routes comprises:
forming a dielectric layer on the microelectronic substrate active
surface;
forming a plurality of first conductive vias from the plurality of
microelectronic integrated circuit components through the dielectric layer to an upper
surface of the dielectric layer;
forming a plurality of second conductive vias through the dielectric
layer from the dielectric layer upper surface to the plurality of through-substrate vias;
forming a plurality of conductive traces on the dielectric layer upper
surface to connect at least one of the plurality of first conductive vias to at least one of

the plurality of second conductive vias.

8.A system for a microelectronic device, comprising:

a system substrate; and
a microelectronic device attached to the system substrate;
wherein the microelectronic device, comprises:
a microelectronic substrate having an active surface and an opposing

back surface;

a plurality of microelectronic integrated circuit components formed proximate
the microelectronic substrate active surface;

a plurality of through-substrate vias extending through the microelectronic
substrate from the microelectronic substrate active surface to a back surface of the
microelectronic substrate;

a plurality of conductive routes between the plurality of first microelectronic
integrated circuit component and the first through-substrate via;

at least one interconnection conductive trace on the microelectronic device
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back surface contacting at least one of the plurality of through-substrate vias and
another of the plurality of through-substrate vias; and

a dielectric layer proximate the microelectronic substrate active surface,

wherein the plurality of conductive routes between the plurality of
microelectronic integrated circuit components and the plurality of through-substrate
via comprises:

a plurality of first conductive vias extending from the plurality of
microelectronic integrated circuit components through the dielectric layer to an upper
surface of the dielectric layer;

a plurality of second conductive vias extending through the dielectric layer
from the dielectric layer upper surface to the first through-substrate via;

a plurality of conductive traces on the dielectric layer upper surface
connecting the plurality of first conductive vias to a corresponding plurality of the

second conductive vias.
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