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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 d. 	ectric on the 

semiconductor substrate, the aperture having a first end open . the dielectric and 

a second end in the semiconductor substrate; 

forming a plurality of depressions in the dielectric; and 

simultaneously 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 conduct 	material at the second end of the 

aperture. 

2. The method of claim 1 wherein 

the semiconductor substrate has a firs 	'ubstrate surface and a second substrate surface; 

the dielectric has a first dielectric 	,rface and a second dielectric surface in direct contact 

with the first substrate s rface; 

forming the aperture includ.. forming an aperture open at the first dielectric surface and 

extends through 	e dielectric and into the semiconductor substrate, the aperture 

having a dept of at least 50 microns from the first dielectric surface and an 

aspect rat • .fat least 5:1; 

forming the pl 	ality of depressions includes forming a plurality of depressions that 

exte • 	into the dielectric from the first dielectric surface, the plurality of 

d' . cssions having a depth of about 0.3 to about 0.5 microns from the first 

dielectric surface; 

si , Itaneously 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 	electrochemic 	- 

mechanical polishing. 

3. The method of claim 1 wherein 

the semiconductor substrate has a first substrate surface and a second sub 	ate surface; 

the dielectric has a first dielectric surface and a second dielectric surfa' - in direct contact 

with the first substrate surface; 

forming the aperture includes forming an aperture open at the f st dielectric surface and 

extends through the dielectric and into the semicond ctor substrate, the aperture 

having a depth of at least 50 microns from the 	irst dielectric surface and an 

aspect ratio of at least 5:1; 

forming the plurality of depressions includes fo 	ing a plurality of depressions that 

extend into the dielectric from the f st dielectric surface, the plurality of 

depressions having a depth of abo 	0.3 to about 0.5 microns from the first 

dielectric surface; 

simultaneously depositing the cond 	tive material includes plating copper into the 

aperture and in at least so 	of the plurality of depressions, the copper having a 

first portion in the ape ure, a second portion in the depressions, and a third 

portion extending be end the first dielectric surface; and 

the method further incluo s removing at least the third portion of the introduced copper 

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

4. The me od of claim 1 wherein forming the aperture includes forming the 

aperture before for 	g the plurality of depressions. 

5. he method of claim 1 wherein forming the aperture includes forming the 

aperture a: r 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 least one depression open . the 

aperture; 

simultaneously depositing the conductive material includes depositing the conductive 

material into the aperture and the at least one depression, 	c introduccd 

conductive material having a first portion in the aperture and . 	econd portion in 

the at least one depression; and 

the first and second portions of the conductive material are gene 	lly homogeneous. 

7. The method of claim 1 wherein 

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

the dielectric has a first dielectric surface and a sec. d dielectric surface in direct contact 

with the first substrate surface; 

forming the plurality of depressions include, 	orming at least one depression open to the 

aperture; 

simultaneously depositing the condu• we material includes depositing the conductive 

material into the apertur- 	and the at least one depression, the introduced 

conductive material hay.  g a first portion in the aperture and a second portion in 

the at least one depre• ion; and 

the first and second porti. s of the conductive material are generally contiguous. 

8. The metho I of claim 1 wherein 

the semiconduc or substrate has a first substrate surface and a second substrate surface; 

the dielec n 	as a first dielectric surface and a second dielectric surface in direct contact 

the first substrate surfacc; 

formi ! the plurality of depressions includes forming at least one depression open to the 

aperture; 

tmultaneously 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 substra 	surface; 

the dielectric has a first dielectric surface and a second dielectric surface i • direct contact 

with the first substrate surface; 

the method further includes forming an interconnect structure open s both at least one of 

the depressions and the aperture; 

simultaneously depositing the conductive material include 	depositing the conductive 

material into the aperture, the at least one de. ession, and the interconnect 

structure, the introduced conductive materi. 	having a first portion in the 

aperture, a second portion in the at least on:. depression, and a third portion in the 

interconnect structure; and 

the first, second, and third portions of the c s ductive material do not include a physical 

boundary between one another. 

10. The method of claim 1 who,  in 

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

the dielectric has a first diel- tric surface and a second dielectric surface in direct contact 

with the first subs ate surface; 

the method further in 	des forming an interconnect structure open to both at least one of 

the depressions and the aperture; 

simultaneously 1 epositing the conductive material includes depositing the conductive 

mate• al into the aperture, the at least one depression, and the interconnect 

st• cturc, the 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 

e 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 coed 	Live 

material into the aperture and at least some of the plurality of depres 	ins, the 

introduced conductive material having a first portion in the apertu 	a second 

portion in the depressions, and a third portion extending b 	and the first 

dielectric surface; and 

the method further includes: 

polishing the semiconductor substrate; and 

first removing the third portion of the introduced condu,  ive material until the 

dielectric surface is exposed. 

12. 	The method of claim I wherein 

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

the dielectric has a first dielectric surface an • a second dielectric surface in direct contact 

with the first substrate surface; 

simultaneously depositing the condu• ive material includes simultaneously depositing 

the conductive material in . the aperture and at least some of the plurality of 

depressions, the introd 	ed conductive material having a first portion in the 

aperture, a second , ortion in the depressions, and a third portion extending 

beyond the first d 	lectric surface; and 

the method further in 	des: 

polishing t 	semiconductor substrate; 

removi 	the third portion of the introduced conductive material until the first 

dielectric surface is exposed; and 

r- . ucing a risk of dishing the first portion of the conductive material in the 

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

including a substrate with a first substrate surface and a second substrate surface, 	e 

semiconductor wafer also including a dielectric with a first dielectric surface and a s' and 

dielectric surface in direct contact with the first substrate surface, the method comprisin:: 

forming an aperture having an open end at the first dielectric surface and a c 8 sed end in 

the substrate toward the second substrate surface; 

forming a depression in the dielectric, the depression extending • etween the first 

dielectric surface and the second dielectric surface; 

filling the depression and at least a portion of the aperture with . conductive material in a 

single processing stage; and 

removing material from the second substrate surface .f the substrate and thereby 

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

aperture. 

14. The method of claim 13 wherein for r ng the aperture includes: 

patterning the semiconductor wafer with • first photoresist material; 

removing material from the patterned • miconductor wafer; 

removing the first photoresist mate al; and 

depositing an insulation materi• 	in the aperture and on the first dielectric surface of the 

dielectric. 

15. The method o 	laim 13 wherein: 

forming the ape 	e includes depositing an insulation material on the semiconductor 

wafer, t r 	insulation material having a first portion in the aperture and a second 

porti 	on the first dielectric surface of the dielectric. 

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

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

to abo 	0.5 microns from the first dielectric surface. 

-16- 



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 	e 

without intervening processing stages. 

18. The method of claim 13 wherein: 

filling the depression and the aperture with the conductive material incl ies plating the 

conductive material into the depression and the aperture w.  hout intervening 

processing stages, the conductive material including a port o n extending beyond 

the first dielectric surface; and 

removing the portion of the conductive material that exteno . beyond the first dielectric 

surface. 

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

conductive material proximate the closed end of the ap: ure. 

20. A device, comprising: 

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

a dielectric on the semiconductor 	i o strate, the dielectric having a first dielectric surface 

and a second dielectric • rface, wherein the second dielectric surface is in direct 

contact with the first .ubstrate surface; 

a depression in the dielec 	c; 

an aperture through t' 	dielectric and at least a portion of the semiconductor substrate; 

and 

a conductive m 	erial having a first portion in the depression and a second portion in the 

ape od re, wherein the first and second portions of the conductive material are 

f. 	ed 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. 
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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 dielectric 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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