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CLAIMS

We claim:

1. A method for processing a semiconductor substrate, comprising:

forming an aperture in a semiconductor substrate and through a diflectric on the
semiconductor substrate, the aperture having a first end open gf the diclectric and
a second end in the semiconductor substrate;

forming a plurality of depressions in the dielectric; and

simultancously depositing a conductive material into the aperture and at least some of
the plurality of depressions;

exposing the conductive material at the second end of #e aperture; and

attaching a solder ball to the exposed conductiyé material at the second end of the

aperture.

2. The method of claim 1 wherein

the semiconductor substrate has a firsjSubstrate surface and a second substrate surface;

the dielectric has a first dielectric sdrface and a second dielectric surface in direct contact
with the first substrate syfiface;

forming the aperture included forming an aperture open at the first dielectric surface and
extends through the diclectric and into the semiconductor substrate, the apcrturc
having a deptlf of at least 50 microns from the first dielectric surface and an
aspect ratigldf at least 5:1;

forming the plyfality of depressions includes forming a plurality of depressions that
extepd into the diclectric from the first dielectric surface, the plurality of
dgpressions having a depth of about 0.3 to about 0.5 microns from the first
dielectric surface;

sirgiltancously depositing the conductive material includes depositing the conductive

material into the aperture and in at least some of the plurality of depressions, the

conductive material having a first portion in the aperture, a second portion in the

depressions, and a third portion extending beyond the first dielectric surface; and
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the method further includes removing at least the third portion of the conductive
material via chemical-mechanical polishing and/or electrochemicy-

mechanical polishing.

3. The method of claim 1 wherein

the semiconductor substrate has a first substrate surface and a second subsffate surface;

the dielectric has a first dielectric surface and a second dielectric surfag€ in direct contact
with the first substrate surface;

forming the aperture includes forming an aperture open at the fi#st dielectric surface and
extends through the dielectric and into the semicondgctor substrate, the aperture
having a depth of at least 50 microns from theAirst dielectric surface and an
aspect ratio of at least 5:1;

forming the plurality of depressions includes forfling a plurality of depressions that
extend into the dielectric from the ffst dielectric surface, the plurality of
depressions having a depth of aboy! 0.3 to about 0.5 microns from the first
dielectric surface;

simultaneously depositing the condyétive material includes plating copper into the
aperture and in at least somé€ of the plurality of depressions, the copper having a
first portion in the apepfure, a second portion in the depresstons, and a third
portion extending beydnd the first dielectric surface; and

the method further inclugds removing at least the third portion of the introduced copper

via chemical-mé€chanical polishing and/or electrochemical-mechanical polishing.

4. The mejflod of claim 1 wherein forming the aperture includes forming the

aperture before formihg the plurality of depressions.

5. he method of claim 1 wherecin forming the aperturc includes forming the

aperture affr forming the plurality of depressions.

6. The method of claim 1 wherein

the semiconductor substrate has a first substrate surface and a second substrate surface;
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the dielectric has a first dielectric surface and a second dielectric surface in direct contact
with the first substrate surface;

forming the plurality of depressions includes forming at [east one depression open 0 the
aperture;

simultaneously depositing the conductive material includes depositing the/conductive
material into the aperturc and the at least one depression, fhe introduccd
conductive material having a first portion in the aperture and g/second portion in
the at least one depression; and

the first and second portions of the conductive material are genepilly homogeneous.

7. The method of claim 1 wherein

the semiconductor substrate has a first substrate surfacg’and a second substrate surface;

the dielectric has a first dielectric surface and a secghid dielectric surface in direct contact
with the first substrate surface;

forming the plurality of depressions includegforming at least one depression open to the
aperture;

simultaneously depositing the condugfive material includes depositing the conductive
material into the aperturg/and the at least one depression, the introduced
conductive material havjlg a first portion in the aperture and a second portion in
the at least one depregbion; and

the first and second portigfis of the conductive material are generally contiguous.

8. The method/of claim 1 wherein

the semiconducifr substrate has a first substrate surface and a second substrate surface;

the dielectric/has a first dielectric surface and a second dielectric surface in direct contact
with the first substrate surfacc;

formigf the plurality of depressions includes forming at least one depression open to the
aperture;

imultancously depositing the conductive material includes depositing the conductive

material into the aperture and the at least one depression, the introduced
conductive material having a first portion in the aperture and a second portion in

the at least one depression; and
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the first and second portions of the conductive material do not include a physical

boundary between each other.

9. The method of claim 1 wherein

the semiconductor substrate has a first substrate surface and a second substraif surface;

the dielectric has a first dielectric surface and a second dielectric surface 1 direct contact
with the first substrate surface;

the method further includes forming an interconnect structure open # both at least one of
the depressions and the aperture,

simultancously depositing the conductive material includey/depositing the conductive
material into the aperture, the at least one depfession, and the interconnect
structure, the introduced conductive materigf having a first portion in the
aperture, a second portion in the at least ong/depression, and a third portion in the
interconnect structure; and

the first, second, and third portions of the cgfiductive material do not include a physical

boundary between one another.

10.  The method of claim 1 whep€in

the semiconductor substrate hasA first substrate surface and a second substrate surface;

the dielectric has a first dieleftric surface and a second dielectric surface in direct contact
with the first subsyfate surface;

the method further inchides forming an interconnect structure open to both at least one of
the depressyons and the aperture;

simultancously Adepositing the conductive material includes depositing the conductive
matepfal into the aperture, the at least one depression, and the interconnect
stfficture, thc introduced conductive material having a first portion in the
aperture, a second portion in the at least one depression, and a third portion in the
interconnect structure; and

¢ first, second, and third portions of the conductive material are contiguous.

11. The method of claim 1 wherein

the semiconductor substrate has a first substrate surface and a second substrate surface;
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the dielectric has a first dielectric surface and a second dielectric surface in direct contact
with the first substrate surface;

simultaneously depositing the conductive material includes depositing the condy€tive
material into the aperture and at least some of the plurality of depressfOns, the
introduced conductive material having a first portion in the apertupé, a second
portion in the depressions, and a third portion extending bgfond the first
dielectric surface; and

the method further includes:
polishing the semiconductor substrate; and
removing the third portion of the introduced conduglive material until the first

diclectric surface is cxposcd.

12.  The method of claim 1 wherein

the semiconductor substrate has a first substrate £urface and a second substrate surface;

the diclectric has a first dielectric surface ang/a second diclectric surface in direct contact
with the first substrate surface;

simultancously depositing the condugfive material includes simultaneously depositing
the conductive material ingd the aperture and at least some of the plurality of
depressions, the introdyted conductive material having a first portion in the
aperture, a second pOhrtion in the depressions, and a third portion extending

beyond the first djélectric surface; and

diclectric surface is exposed; and
reducing a risk of dishing the first portion of the conductive material in the

aperture.
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including a substrate with a first substrate surface and a second substrate surface,

13. A method for processing a semiconductor wafer, the semiconductor wafer

semiconductor wafer also including a diclectric with a first dielectric surface and a sgfond

dielectric surface in direct contact with the first substrate surface, the method comprising.

forming an aperture having an open end at the first dielectric surface and a cjosed end in
the substrate toward the second substrate surface;

forming a depression in the dielectric, the depression extending detween the first
dielectric surface and the second dielectric surface;

filling the depression and at least a portion of the aperture with g/conductive material in a
single processing stage; and

removing matcrial from the sccond substratc surface Af the substratc and thereby

exposing a portion of the conductive materia)/proximate the closed end of the

aperture.
14.  The method of claim 13 wherein forndng the aperture includes:
patterning the semiconductor wafer with p/first photoresist material;
removing material from the patterned gémiconductor wafer;
removing the first photoresist matepfal; and
depositing an insulation materigf in the aperture and on the first diclectric surface of the

dielectric.

16. he method of claim 13 wherein forming the depression includes forming a

depressionythat extends into the dielectric from the first dielectric surface to a depth of about 0.3

to aboyf 0.5 microns from the first dielectric surface.




WO 2011/022180 PCT/US2010/043563

17.  The method of claim 13 wherein filling the depression and the aperture with the
conductive material includes plating the conductive material into the depression and the ape

without intervening processing stages.

18.  The method of claim 13 wherein:

filling the depression and the aperture with the conductive material inclydes plating the
conductive material into the depression and the aperture w#hout intervening
processing stages, the conductive material including a portjdn extending beyond
the first dielectric surface; and

removing the portion of the conductive material that extendd beyond the first dielectric

surface.

19.  The method of claim 13, further comprising/ttaching a solder ball to the exposed

conductive material proximate the closed end of the apefture.

20. A device, comprising:

a semiconductor substrate having a firgf substrate surface and a second substrate surface;

a dielectric on the semiconductor sdbstrate, the dielectric having a first dielectric surface
and a second dielectric glrface, wherein the second dielectric surface is in direct
contact with the first fubstrate surface;

a depression in the dielecpfic;

an aperturc through th€ diclectric and at least a portion of the semiconductor substrate;
and

a conductive mgferial having a first portion in the depression and a second portion in the
aperifre, wherein the first and second portions of the conductive matenal are
fofmed in one single processing stage such that a sacrificial portion of the

conductive material extends between the first and second portions.

1. The device of claim 20 wherein:

the depression extends between the first dielectric surface and the second dielectric

surface;

the aperture extends from the first dielectric surface to the second substrate surface; and
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the first and second portions of the conductive material are generally homogeneous.




CLAIMS

We claim:

1. A device, comprising:

a semiconductor substrate having a first substrate surface and a second substrate surface;

a dielectric on the semiconductor substrate, the dielectric having a first dieleciric surface
and a second dielectric surface, wherein the second dielectric surface is in direct
contact with the first substrate surface;

a depression in the dielectric;

an aperture through the dielectric and at least a portion of the semiconductor substrate;
and

a conductive material having a first portion in the depression and a second portion in the
aperture, wherein the first and second portions of the conductive material are
formed in one single processing stage such that a sacrificial portion of the

conductive material extends between the first and second portions.

2. The device of claim 1 wherein:

the depression extends between the first dielectric surface and the second dielectric
surface;

the aperture extends from the first dielectric surface to the second substrate surface; and

the first and second portions of the conductive material are generally homogeneous.
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