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CLAIMS

I/'We claim:

1. A semiconductor device, comprising:

a semiconductor substrate;

first and sccond mctallization layers, the sccond metallization laycr pCing spaced apart
from the semiconductor substrate with the first metallizatigd layer therebetween;
and

a conductive interconnect extending at least partially jrough the semiconductor
substrate;

wherein the first metallization layer is in electrighl contact with the conductive

interconnect via the second metallization la

2. The semiconductor device of claim 1

the semiconductor substrate includes a firgf side and a second side;

the second metallization layer includés a first portion generally corresponding to the
conductive interconnect and a second portion extending laterally from the first
portion; and

the semiconductor device algd includes:

an insulation betwfen the first side of the semiconductor substrate and the first

between the integrated circuit and the first metallization layer;

a ghelectric between the first and sccond metallization layers; and

he dielectric includes a conductive via directly between the first metallization
layer and the second portion of the second metallization layer;

1e conductive interconnect includes a first end and a second end, the first end of the
conductive interconnect being in direct contact with the first portion of the

second metallization layer; and
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a solder ball attached to the second end of the conductive interconnect at the second side

of the semiconductor substrate.

3. The semiconductor device of claim 1 wherein:
the semiconductor substrate includes a first side and a second side;
the second metallization layer includes a first portion generally corresponding to the
conductive interconnect and a second portion extending latergly from the first
portion; and
the semiconductor device also includes:
an insulation between the first side of the semicondyftor substrate and the first
metallization layer;
an integrated circuit on or in the semiconductorgubstrate;
a conductive link at least partially in the insyation, the conductive link extending
between the integrated circuit ang£he first metallization layer; and
a dielectric between the first and secopd metallization layers;
the conductive interconnect includes a firg#end and a second end opposite the first end;
the dielectric includes a first conductjfe via and a second conductive via spaced apart
from the first conductive vi#, the first conductive via being directly between the
first metallization layer gfid the second portion of the second metallization layer,
the second conductivg via being directly between the first portion of the second
metallization layep/and the first end of the conductive interconnect; and

a solder ball attached t# the second end of the conductive interconnect at the second side

4, The sginiconductor device of claim 1 wherein:
the semicghductor substrate includes a first side and a second side;
the segbnd metallization layer includes a first metallization surface opposite a second
metallization surface; and
¢ semiconductor device also includes:
an insulation between the first side of the semiconductor substrate and the first
metallization layer;

an integrated circuit on or in the semiconductor substrate;
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a conductive link at least partially in the insuiation, the conductive link being
between the integrated circuit and the first metallization layer;
a dielectric between the first and second metallization layers; and
the dielectric includes a conductive via directly between the first metaMization
layer and the second metallization layer;
the conductive interconnect includes:
an aperture extending at least partially between the first and sg€ond sides of the
semiconductor substrate;
a first section of a conductive material in the aperture;
a second section of the conductive material external tgAhe aperture;
the sccond scction of the conductive material cyfending laterally on the first
section; and
the second section is in direct contact wigh at least a portion of the second
metallization surface of the secong'metallization layer; and
a solder ball attached to the second end of thg/conductive interconnect at the second side

of the semiconductor substrate.

5. The semiconductor device gf claim 1 wherein:

the semiconductor device alsg/includes a dielectric between the first and second
metallization layers,

the conductive interconnedt includes a first end and a second end, the first end of the

conductive intgfconnect being generally planar with the second surface of the

etallization layers; and
the £onductive interconnect includes a first end and a second end, the first end of the
conductive interconnect being in direct contact with the second metallization

layer, the second end being opposite the first end.
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7. The semiconductor device of claim 1 wherein:

the second metallization layer includes a first portion generally corresponding to t

portion;

the semiconductor device also includes a diclectric between the first pad second
metallization layers, the dielectric having a first surface in direct cghtact with the
first metallization layer and a second surface in direct contacy/'with the second
portion of the second metallization layer; and

the conductive interconnect includes a first end and a second ghd, the first end of the
conductive interconnect being in direct contact wigh the first portion of the

sccond metallization layer, the second end being opfosite the first end.

8. The semiconductor device of claim 1 whereif:

the first metallization layer includes a first phetallization surface proximate to the
semiconductor substrate and a secopfl metallization surface opposite the first
metallization surface; and

the conductive interconnect includes g/ first end and a second end, the first end of the
conductive interconnect befng generally flush with the second metallization
surface of the first metgllization layer, the second end being opposite the first

end.

9, The semicondudtor device of claim 1 wherein:

the semiconductor/device also includes a dielectric between the first and second

sufface being in direct contact with the sccond metallization layer;
the digfectric includes a first conductive via and a second conductive via spaced apart
from the first conductive via;
e first conductive via is directly between the first metallization layer and the second
metallization layer; and
the second conductive via is directly between the second metallization layer and the

conductive interconnect.
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10.  The semiconductor device of claim 1 wherein the conductive interconnect
includes:

an aperture extending at least partially in the semiconductor substrate;

a first section of a conductive material in the aperture;

a second section of the conductive material external to the aperture; and

the second section of the conductive material extending laterally from the Aperture and is

in direct contact with the second metallization layer.

11. A semiconductor device, comprising:

a semiconductor substrate;

a plurality of metal routing layers carried by the semicongdctor substrate, the plurality of
metal routing layers including 1, 2, ..., N (N ig/a positive integer greater than 3)
metal routing layers; and _

a conductive interconnect extending at leasy partially through the semiconductor
substrate, the conductive interconneg( including an end proximate to the metal
routing layers;

wherein the end of the conductive integConnect extends beyond or is generally flush with

at least the first metal routing layer.

12. The semiconductor device of claim 11 wherein the end of the conductive

interconnect extends beyond or ig/generally flush with the N-2 metal routing layer.

13.  The semicofductor device of claim 11 wherein:

the end of the cghductive interconnect extends beyond or is generally flush with the N-2
metajrouting layer; and

the N-1 petal routing layer electrically connects the N-2 metal routing layer to the

'conductive interconnect.

The semiconductor device of claim 11 wherein the end of the conductive

intepbonnect is in direct contact with the N-1 metal routing layer.
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15.  The semiconductor device of claim 11, further comprising a conductive via

between the end of the conductive interconnect and the N-1 metal routing layer.

16.  The semiconductor device of claim 11 wherein the end of the copductive
interconnect includes a first section and a second section extending laterally frg the first

section, the second section being in direct contact with the N-1 metal routing laycp/

17. A method for fabricating a semiconductor device, comprisi

forming a first metallization layer on a semiconductor substrate;

forming an interconnect aperture at least partially in the sefiiconductor substrate after
the first metallization layer is formed,

filling the intcrconnect aperture with a conductive matgfial; and

forming a second metallization layer on the fjst metallization layer, the second

metallization layer being in electrical cotact with the conductive material in the

interconnect aperture.

18.  The method of claim 17 wherejA:

forming an interconnect aperture ingludes:
depositing a first dielecti#C on the first metallization layer;
patterning the first diglectric and forming an opening generally corresponding to

the intercophect aperture; and

ctching the firsgdiclectric and the semiconductor substrate via the opening;

filling the intercongéct aperture includes:

introducyfg a first conductive material in the interconnect aperture; and

remoying excess first conductive material external to the interconnect aperture;
and

a second mctallization layer includes:

depositing a second dielectric on the first dielectric and the conductive material
in the interconnect aperture;

patterning the deposited second dielectric based on a desired profile of the second

mctallization layer; and
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forming a via and a depression in the patterned second dielectric, the via

exposing at least a portion of the first metallization layer, the depressi

19.  The method of claim 17 wherein:
forming an interconnect aperture includes:
patterning the semiconductor substrate with Ahe first metallization layer and
forming an opening generally corregponding to the interconnect aperture;
and
etching the semiconductor substrate y#a the opening;
filling the interconnect aperture includes:
introducing a first conductive rfaterial in the interconnect aperture; and
removing excess first condyctive material external to the interconnect aperture;
and
forming a second metallizatigh layer includes:
depositing a first gdelectric on the first metallization layer and the first conductive
in the interconnect aperture;
forming a fjfst via and a second via in the first dielectric, the first via exposing at
Ighst a portion of the first metallization layer, the second via exposing at
least a portion of the first conductive material in the interconnect aperturc;
depositing a second dielectric on the first dielectric;
patterning the deposited second dielectric based on a desired profile of the second
metallization layer;
forming a depression in the patterned second dielectric, the depression generally
corresponding the to desired profile of the second metallization layer; and
filling the first and second vias and the depression with a second conductive

material.
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20.  The method of claim 17 wherein:
forming a second metallization layer includes:
depositing a first dielectric on the first metallization layer;
patterning the first diclectric based on a desired profile of the/second
metallization layer;

forming a via and a depression in the first dielectric, the depregéion generally

forming an interconnect aperture includes:

depositing a second dielectric on the second metalMzation layer and the first
diclectric;

patterning the second dielectric and forming a/opening generally corresponding
to the interconnect aperture and At least a portion of the second
metallization layer;

etching the first and second dielectrigs and the semiconductor substrate via the
opening;

depositing an insulation materjél in the interconnect aperture and on the second
metallization layer;

removing at least a portigh of the insulation material on the second metallization
layer; and

filling the intercgfinect aperture with a second conductive material via the
opening/ at least a portion of the second conductive material being in

diregf contact with the second metallization layer.

a second metallization layer includes:
depositing a dielectric on the conductive material in the interconnect aperture;
forming a depression in the dielectric, the depression exposing at least a portion
of the conductive material in the interconnect aperture; and
filling the depression with a second conductive material, the second conductive

material having a first portion in direct contact with the first conductive
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material in the interconnect aperture and a second portion extending

laterally from the first portion.

22,  The method of claim 17 wherein:

the conductive material is a first conductive material; and

forming a second metallization layer includes:
depositing a diclectric on the first metallization layer and the first conductive
material in the interconnect aperture;

forming a first via and a second via in the dielectric, the frst via exposing at least
a portion of the first metallization layer, the sgéond via exposing at least a
portion of the first conductive material in th€ interconnect aperture; and

filling the first and second vias with a second cghductive material.

23.  The method of claim 17 wherein:
the conductive material is a first conductive pfaterial; and
forming an interconnect aperture includes;
depositing a diclectric on the sg€ond metallization layer;
forming the interconnect aperture through the dielectric and the semiconductor
substrate;
exposing at least a portion of the second metallization layer; and
depositing a second conductive material in the interconnect aperture and onto the

exposeg/portion of the second conductive material.

an interconncct aperturc at lecast partially in the semiconductor substratc at lcast
after the first metallization layer is formed; and
lling the interconnect aperture with a conductive material, the conductive material

being in electrical contact with at least one of the metallization layers.
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25.  The method of claim 24 wherein forming an interconnect aperture includes
forming the interconnect aperture at least partiaily in the semiconductor substrate after the N

metallization layer is formed.

26.  The method of claim 24 wherein:

forming an interconnect aperture includes forming the interconnect apérture at least
partially in the semiconductor substrate after the N-2 metpllization layer is
formed; and

forming a first, second, ..., and N™ metallization layers ingfudes forming the N-1
metallization layer after filling the interconnect apgrture with the conductive

material.

27.  The method of claim 24 wherein:

forming an interconnect aperture includes forgfiing the interconnect aperture at least
partially in the semiconductor subgtrate after the N-2 metallization layer is
formed;

forming a first, sccond, ..., and N% metallization laycrs includes forming the N-1
metallization layer after fifing the interconnect aperture with the conductive
material; and

the method further includeg/directly contacting the N-1 metallization layer with the

conductive materigl in the interconnect aperture.

28.  The methog/of claim 24 wherein:

forming an intgfconnect aperture includes forming the interconnect aperture at least
partigfly in the semiconductor substrate after the N-2 metallization layer is
fofmed;

formip€ a first, second, ..., and N™ metallization layers includes forming the N-1
metallization layer after filling the interconnect aperture with the conductive
material; and

the method further includes forming a conductive via directly between the N-I

metallization layer and the conductive matcerial in the interconnect aperture.
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29.  The method of claim 24 wherein:

forming an interconnect aperture includes forming the interconnect aperture at le
partially in the semiconductor substrate after the N-1 metallization lay#r is
formed; and

filling the interconnect aperture includes filling the interconnect apertug with the
conductive material with a first portion in direct contact pith the N-1

metallization layer and a second portion in the interconnect apepfure.

30.  The method of claim 24 wherein:

forming an interconnect aperture includes forming the intgconnect aperture at least
partially in the semiconductor substrate after tfe N-1 metallization layer is
formed;

the method further includes exposing at least a poftion of the N-1 metallization layer;
and

filling the interconnect aperture includes intfoducing the interconnect aperture into the

interconnect aperture and onto the £xposed portion of the N-1 metallization layer.




CLAIMS

I/'We claim:

1. A semiconductor device, comprising:
a semiconductor substrate;
first and second metallization layers, the second metallization layer being spaced apart
from the semiconductor substrate with the first metallization layer therebetween;
and
a conductive interconnect extending at least partially through the semiconductor
substrate, wherein the conductive interconnect includes a first end and a second
end opposite the first end, wherein the second metallization layer includes a first
portion generally corresponding to the conductive interconnect and a second
portion extending laterally from the first portion, and wherein the first end of the
conductive interconnect is electrically coupled to the first portion of the second
metallization layer, wherein the first end of the conductive interconnect includes
a lateral portion that extends laterally to the first portion of the second
metallization layer ; and
wherein the first metallization layer is in electrical contact with the conductive
interconnect via the second metallization layer; and
wherein the semiconductor substrate includes a first side and a second side; and
the semiconductor device also includes:
an insulation between the first side of the semiconductor substrate and the first
metallization layer;
an integrated circuit on or in the semiconductor substrate;
a conductive link at least partially in the insulation, the conductive link being
between the integrated circuit and the first metallization layer;
a dielectric between the first and second metallization layers; and
the dielectric includes a conductive via directly between the first metallization
layer and the second portion of the second metallization layer;
the first end of the conductive interconnect is in direct contact with the first portion of

the second metallization layer; and
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a solder ball attached to the second end of the conductive interconnect at the second side

of the semiconductor substrate.

2. The semiconductor device of claim 1 wherein:

the dielectric having a first surface at least proximate the first metallization layer and a
second surface at least proximate the second metallization layer; and

the first end of the conductive interconnect is generally planar with the second surface of

the dielectric.

3. A semiconductor device, comprising:

a semiconductor substrate;

first and second metallization layers, the second metallization layer being spaced apart
from the semiconductor substrate with the first metallization layer therebetween;
and

a conductive interconnect extending at least partially through the semiconductor
substrate, wherein the conductive interconnect includes a first end and a second
end opposite the first end, wherein the second metallization layer includes a first
portton generally corresponding to the conductive interconnect and a second
portion extending laterally from the first portion, and wherein the first end of the
conductive interconnect 1s electrically coupled to the first portion of the second
metallization layer, wherein the first end of the conductive interconnect includes
a lateral portion that extends laterally to the first portion of the second
metallization layer; and

wherein the first metallization layer is in electrical contact with the conductive
interconnect via the second metallization layer; and wherein:

the semiconductor device also includes a dielectric between the first and second
metallization layers, the dielectric having a first surface in direct contact with the
first metallization layer and a second surface in direct contact with the second
portion of the second metallization layer; and

the first end of the conductive interconnect is in direct contact with the first portion of

the second metallization layer.
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4. A semiconductor device, comprising:
a semiconductor substrate;
a first metallization layer comprising a dielectric material and a conductive material;
a second metallization layer spaced apart from the semiconductor substrate by at least
the first metallization layer; and
a conductive interconnect having a first end portion and a second end portion opposite
the first end portion, the first end portion including a lateral portion extending
laterally to a first portion of the second metallization layer, the second end
portion extending at least partially through the semiconductor substrate, wherein
the conductive interconnect is electrically connected to the first metallization
layer via the second metallization layer, wherein the first portion of the second
metallization layer is generally electrically connected to the first end portion of
the conductive interconnect and a second portion of the second metallization
layer is extending laterally from the first portion; and wherein:
the semiconductor substrate includes a first side, a second side, and an aperture
extending at least partially between the first and second sides;
the second metallization layer includes a first metallization surface opposite a second
metallization surface; and
the semiconductor device also includes:
an insulation between the first side of the semiconductor substrate and the first
metallization layer;
an integrated circuit on or in the semiconductor substrate;
a conductive link at least partially in the insulation, the conductive link being
between the integrated circuit and the first metallization layer;
a dielectric between the first and second metallization layers; and
the dielectric includes a conductive via directly between the first metallization
layer and the second metallization layer;
the conductive interconnect includes:
a first section of a conductive material in the aperture;
a second section of the conductive material external to the aperture;
the second section of the conductive material extending laterally on the first

section; and
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a solder ball attached to the second end of the conductive interconnect at the second side

of the semiconductor substrate.

5. A semiconductor device, comprising:

a semiconductor substrate; ‘

a first metallization layer comprising a dielectric material and a conductive material;

a second metallization layer spaced apart from the semiconductor substrate by at least
the first metallization layer; and

a conductive interconnect having a first end portion and a second end portion opposite
the first end portion, the first end portion including a lateral portion extending
laterally to a first portion of the second metallization layer, the second end
portion extending at least partially through the semiconductor subsirate, wherein
the conductive interconnect is electrically connected to the first metallization
layer via the second metallization layer, wherein the first portion of the second
metallization layer is generally electrically connected to the first end portion of
the conductive interconnect and a second portion of the second metallization
layer is extending laterally from the first portion; and wherein:

the semiconductor device also includes a dielectric between the first and second
metallization layers, the dielectric having a first surface and a second surface
opposite the first surface, the second surface being in direct contact with the
second metallization layer;

the dielectric includes a first conductive via and a second conductive via spaced apart
from the first conductive via;

the first conductive via is directly between the first metallization layer and the second
metallization layer; and

the second conductive via is directly between the second metallization layer and the

conductive interconnect,

6. The semiconductor device of claim 1 wherein the lateral portion extends over the

first portion of the second metallization layer.
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7. The semiconductor device of claim 3 wherein the lateral portion extends over the

first portion of the second metallization layer.

8. The semiconductor device of claim 4 wherein the lateral portion extends over the

first portion of the second metallization layer.
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