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CLAIMS 

I/We claim: 

1. A semiconductor device, comprising: 

a semiconductor substrate; 

first and second metallization layers, the second metallization layer 	ing spaced apart 

from the semiconductor substrate with the first metallizatis 	layer therebetween; 

and 

a conductive interconnect extending at least partially 	rough the semiconductor 

substrate; 

wherein 	the first metallization 	layer is in electri , al 	contact with 	the conductive 

interconnect via the second metallization la 	r. 

2. The semiconductor device of claim 1 • herein: 

the semiconductor substrate includes a fir: side and a second side; 

the second metallization layer inclus 	a first portion generally corresponding to the 

conductive interconnect a : a second portion extending laterally from the first 

portion; and 

the semiconductor device al i includes: 

an insulation be 	en the first side of the semiconductor substrate and the first 

metalli 	tion layer; 

an integrate 	circuit on or in the semiconductor substrate; 

a condu• we link at least partially in the insulation, the conductive link being 

between the integrated circuit and the first metallization layer; 

a , electric between the first and second metallization layers; and 

he dielectric includes a conductive via directly between the first metallization 

layer and the second portion of the second metallization layer; 

le 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 I wherein: 

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

the second metallization layer includes a first portion generally corms r. s nding to the 

conductive interconnect and a second portion extending later ly from the first 

portion; and 

the semiconductor device also includes: 

an insulation between the first side of the semicond c or substrate and the first 

metallization layer; 

an integrated circuit on or in the semiconductor .ubstrate; 

a conductive link at least partially in the ins 	ation, the conductive link extending 

between the integrated circuit an' he first metallization layer; and 

a dielectric between the first and seco • d metallization layers; 

the conductive interconnect includes a fir 	end and a second end opposite the first end; 

the dielectric includes a first conduct' e via and a second conductive via spaced apart 

from the first conductive v 	the first conductive via being directly between the 

first metallization layer . d the second portion of the second metallization layer, 

the second conductiv' via being directly between the first portion of the second 

metallization laye 	. nd the first end of the conductive interconnect; and 

a solder ball attached ', the second end of the conductive interconnect at the second side 

of the semi 	nductor substrate. 

4. The s 	'conductor device of claim 1 wherein: 

the scmic,  ductor substrate includes a first side and a second side; 

the se,  ond metallization layer includes a first metallization surface opposite a second 

metallization surface; and 

e 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 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 met. 	ization 

layer and the second metallization layer; 

the conductive interconnect includes: 

an aperture extending at least partially between the first and so and sides of the 

semiconductor substrate; 

a first section of a conductive material in the aperture; 

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

the second section of the conductive material e 	ending laterally on the first 

section; and 

the second section is in direct contact w 	at least a portion of the second 

metallization surface of the secon , metallization layer; and 

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

of the semiconductor substrate. 

5. The semiconductor device o' claim 1 wherein: 

	

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

metallization layers; . 	d 

the conductive interconn> t includes a first end and a second end, the first end of the 

conductive int. connect being generally planar with the second surface of the 

dielectric, t 	second end being opposite the first end. 

6. The 5, 	'conductor device of claim 1 wherein: 

the semi onductor device also includes a dielectric between the first and second 

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 

conductive interconnect and a second portion extending laterally from the 	irst  

portion; 

the semiconductor device also includes a dielectric between the first . d second 

metallization layers, the dielectric having a first surface in direct c• 	tact with the 

first metallization layer and a second surface in direct contac with the second 

portion of the second metallization layer; and 

the conductive interconnect includes a first end and a second , d, the first end of the 

conductive interconnect being in direct contact wi 	the first portion of the 

second metallization layer, the second end being o 1 • °site the first end. 

8.  The semiconductor device of claim 1 where' 

the first metallization layer includes a first 	• etallization surface proximate to the 

semiconductor substrate and a seco re metallization surface opposite the first 

metallization surface; and 

the conductive interconnect includes - first end and a second end, the first end of the 

conductive interconnect b 	g generally flush with the second metallization 

surface of the first met. 	ization layer, the second end being opposite the first 

end. 

9.  The semicond 	for device of claim 1 wherein: 

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

metalliz . ion layers, the dielectric having a first surface in direct contact with the 

first 	etallization layer and a second surface opposite the first surface, the second 

s 	ace bcing in direct contact with the second metallization layer; 

the di 	ec ric 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 . perture 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 semicona o ctor substrate, the plurality of 

metal routing layers including 1, 2, ..., N (N i• a positive integer greater than 3) 

metal routing layers; and 

a conductive interconnect extending at leas 	partially through the semiconductor 

substrate, the conductive interconne 	including an end proximate to the metal 

routing layers; 

wherein the end of the conductive in e 	ormect extends beyond or is generally flush with 

at least the first metal routi 	layer. 

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

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

13. The semico ductor device of claim 11 wherein: 

the end of the c •. ductive interconnect extends beyond or is generally flush with the N-2 

meta 	outing layer; and 

the N-1 	e al routing layer electrically connects the N-2 metal routing layer to the 

conductive interconnect. 

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

irate • onnect 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 co r ductive 

interconnect includes a first section and a second section extending laterally fri 	the first 

section, the second section being in direct contact with the N-1 metal routing layer.  

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 se 	conductor substrate after 

the first metallization layer is formed; 

filling the interconnect aperture with a conductive mat. al; and 

forming a second metallization layer on the f L t metallization layer, the second 

metallization layer being in electrical co • act with the conductive material in the 

interconnect aperture. 

18. The method of claim 17 where' 

forming an interconnect aperture in' udes: 

depositing a first dielect 	on the first metallization layer; 

patterning the first d'• ectric and forming an opening generally corresponding to 

the interco nect aperture; and 

etching the firs dielectric and the semiconductor substrate via the opening; 

filling the intercon I •ct aperture includes: 

introduc 	g a first conductive material in the interconnect aperture; and 

remo 	ng excess first conductive material external to the interconnect aperture; 

and 

form 	:. a second metallization 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 

metallization 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, 

exposing at least a portion of the first conductive material i , 	the 

interconnect aperture; and 

filling the via and the depression with a second conductive material 	he second 

conductive material having a first portion in direct conta 	with the first 

conductive material in the interconnect aperture and a .econd portion in 

the via in direct contact with the first metallization 1. ' r. 

19. 	The method of claim 17 wherein: 

forming an interconnect aperture includes: 

patterning the semiconductor substrate with 	e first metallization layer and 

forming an opening generally cone sonding to the interconnect aperture; 

and 

etching the semiconductor substrate v*. the opening; 

filling the interconnect aperture includes: 

introducing a first conductive 	aterial in the interconnect aperture; and 

removing excess first cons ctive material external to the interconnect aperture; 

and 

forming a second metallizati 	layer includes: 

depositing a first . electric on the first metallization layer and the first conductive 

materi. 	in the interconnect aperture; 

forming a f st via and a second via in the first dielectric, the first via exposing at 

1 	st a portion of the first metallization layer, the second via exposing at 

least a portion of the first conductive material in the interconnect aperture; 

d- ositing 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 	dielectric 	based 	on 	a 	desired 	profile 	of the 	second 

metallization layer; 

forming a via and a depression in the first dielectric, the depre .ion generally 

corresponding to the desired profile of the second metal 	ation layer; and 

filling the via and the depression with a first conductive mat 	al; and 

forming an interconnect aperture includes: 

depositing a second dielectric on the second meta 	zation layer and the first 

dielectric; 

patterning the second dielectric and forming a 1 opening generally corresponding 

to the interconnect aperture and 	.t least a portion of the second 

metallization layer; 

etching the first and second dielectr s and the semiconductor substrate via the 

opening; 

depositing an insulation mate 	in the interconnect aperture and on the second 

metallization layer; 

removing at least a porti , n of the insulation material on the second metallization 

layer; and 

filling the interc . nett aperture with a second conductive material via the 

opening 	at least a portion of the second conductive material being in 

dire. contact with the second metallization layer. 

21. The 	ethod of claim 17 wherein: 

the cond 	tive material is a first conductive material; and 

form , • 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 dielectric on the first metallization layer and t 	first conductive 

material in the interconnect aperture; 

forming a first via and a second via in the dielectric, the r rst via exposing at least 

a portion of the first metallization layer, the s- ond via exposing at least a 

portion of the first conductive material in t. - interconnect aperture; and 

filling the first and second vias with a second c. ductive material. 

23. The method of claim 17 wherein: 

the conductive material is a first conductive 	aterial; and 

forming an interconnect aperture includes• 

depositing a dielectric on the s* ond metallization layer; 

forming the interconnect a ,  rture through the dielectric and the semiconductor 

substrate; 

exposing at least a po ion of the second metallization layer; and 

depositing a seco . conductive material in the interconnect aperture and onto the 

expose. portion of the second conductive material. 

24. A meth 8 a for fabricating a semiconductor device, comprising: 

forming a fi . 	second, ..., and Nth  metallization layers on a semiconductor substrate, N 

b 	g a positive integer not less than 3; 

form•• . an interconnect aperture at least partially in the semiconductor substrate at least 

after the first metallization layer is formed; and 

fling 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 partially 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 ap rture at least 

partially in the semiconductor substrate after the N-2 met- 	ization layer is 

formed; and 

forming a first, second, ..., and Nth  metallization layers in,  udes forming the N-1 

metallization layer after filling the interconnect a. rture with the conductive 

material. 

27. The method of claim 24 wherein: 

forming an interconnect aperture includes fo 	ing the interconnect aperture at least 

partially in the semiconductor sub 	ate after the N-2 metallization layer is 

formed; 

forming a first, second, ..., and Nth  metallization layers includes forming the N-1 

metallization layer after f ing the interconnect aperture with the conductive 

material; and 

the method further include 	directly contacting the N-1 metallization layer with the 

conductive materi 	in the interconnect aperture. 

28. The metho. of claim 24 wherein: 

forming an in ti connect aperture includes forming the interconnect aperture at least 

parti• 	y in the semiconductor substrate after the N-2 metallization layer is 

f. 	ed; 

form , . 	a first, second, ..., and Nth  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-1 

metallization layer and the conductive material 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 	is 

formed; and 

filling the interconnect aperture includes filling the interconnect apertu 	with the 

conductive material 	with 	a 	first 	portion in 	direct 	contact 	ith the N-1 

metallization layer and a second portion in the interconnect ape. ure. 

30. The method of claim 24 wherein: 

forming an interconnect aperture includes forming the in , rconnect aperture at least 

partially in the semiconductor substrate after t , e N-1 metallization layer is 

formed; 

the method further includes exposing at least a p. 	ion of the N-1 metallization layer; 

and 

filling the interconnect aperture includes in' • clueing the interconnect aperture into the 

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

1NVe 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 

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 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 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 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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