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[0054] Also disclosed is a microelectronic structure comprising: a substrate including an 

aperture that penetrates through the substrate; an annular conductor layer located at a 

periphery of the aperture and not filling the aperture; and a plug layer located surrounded by 

the annular conductor layer and filling the aperture. 

[0055] In this microelectronic structure, the substrate may comprise a ceramic substrate. 

[0056] In this microelectronic structure, the substrate may comprise a semiconductor 

substrate. 

[0057] In this microelectronic structure, the annular conductor layer may comprise a material 

selected from the group consisting of aluminum, copper, titanium, tantalum and tungsten. 

[0058] In this microelectronic structure, the annular conductor layer may have an enclosed 

bottom. 

[0059] In this microelectronic structure, the annular conductor layer may not have an 

enclosed bottom. 

[0060] This microelectronic structure may further comprise an annular liner layer separating 

the annular conductor layer from the substrate. 

[0061] This microelectronic structure may further comprise an annular stop layer separating 

the plug layer from the annular conductor layer. 

[0062] This microelectronic structure may further comprise a conductor layer located above 

the substrate and contacting the annular conductor layer. 

[0063] This microelectronic structure may further comprise a conductor layer located below 

the substrate and contacting the annular conductor layer. 

[0064] Also disclosed is a semiconductor structure comprising: a semiconductor substrate 

including an aperture that penetrates through the semiconductor substrate; an annular liner 

layer located upon the semiconductor substrate at a periphery of the aperture and not filling 

the aperture; an annular conductor layer located upon the annular liner layer and not filling 

the aperture; an annular stop layer located upon the annular conductor layer and not filling 

the aperture; and a plug layer located upon the annular stop layer and filling the aperture. 
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[0065] With this microelectronic structure, the annular conductor layer may have an enclosed 

bottom. 

[0066] With this microelectronic structure, the annular conductor layer may not have an 

enclosed bottom. 

[0067] Also disclosed is a method for fabricating a microelectronic structure comprising: 

forming a blind aperture within a substrate; successive layering and subsequently planarizing 

within the blind aperture a conformal conductor layer that does not completely fill the blind 

aperture and a plug layer that does completely fill the aperture; and planarizing a backside of 

the substrate to expose at least the conformal conductor layer. 

[0068] In the method, the forming the blind aperture provides the blind aperture with a 

linewidth from about 5 to about 15 microns and an aspect ratio from about 1 :10 to about 

1:30. 

[0069] In the method, the successive layering may further comprise successive layering a 

conformal liner layer into the aperture prior to the successive layering of the conformal 

conductor layer. 

[0070] In the method, the successive layering may further comprise successive layering a 

conformal stop layer after successive layering the conformal conductor layer and prior to 

successive layering the plug layer. 

[0071] In the method, the planarizing the backside may expose only the conformal conductor 

layer. 

[0072] In the method, the planarizing the backside may expose the conformal conductor layer 

and the plug layer. 

[0073] The method may further comprise forming a conductor layer over the substrate and 

contacting the planarized conformal conductor layer. 

[0074] The method may further comprise forming a conductor layer under the substrate and 

contacting the planarized conformal conductor layer. 

[0075] Also disclosed is a method for fabricating a microelectronic structure comprising: 

forming a blind aperture within a semiconductor substrate; successive layering and 
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subsequently planarizing within the blind aperture a conformal dielectric liner layer that does 

not completely fill the aperture, a conformal conductor layer that does not completely fill the 

blind aperture, a conformal stop layer that does not completely fill the aperture and a plug 

layer that does completely fill the aperture; and planarizing a backside of the substrate to 

expose at least the conformal conductor layer. 

[0076] In this method, the forming the blind aperture may provide the blind aperture with a 

linewidth from about 5 to about 15 microns and an aspect ratio from about 10:1 to about 30:1. 

[0077] In this method, the planarizing the backside may expose the conformal conductor 

layer but not the plug layer. 

[0078] In this method, the planarizing the backside may expose the conformal conductor 

layer and the plug layer. 
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CLAIMS 

1. A microelectronic structure comprising:  

a substrate (10) including an aperture (24) that penetrates through the substrate;  

a conductor barrier layer (18) formed in, and partially filling, the aperture; 

an annular conductor layer (20)  formed on the microelectronic structure after forming 

of the barrier layer, the annular conductor layer being located at a periphery of the aperture 

and partially filling the aperture;  

a conformal stop layer (22) formed over the annular conductive layer and partially 

filling the aperture;   

a plug layer located surrounded by the conformal stop layer and filling the aperture, 

the plug layer comprising dielectric material; and 

a base conductor layer in contact with the annular conductor layer  

 

2. The microelectronic structure of claim 1 wherein the base conductor layer is in 

contact with a base portion of the conformal stop layer. 

 

3. The microelectronic structure of claim 1 or claim 2 wherein the substrate comprises a 

ceramic substrate. 

 

4. The microelectronic structure of claim 1 or claim 2 wherein the substrate comprises a 

semiconductor substrate. 

 

5. The microelectronic structure of claim 1 or claim 2 wherein the annular conductor 

layer comprises a material selected from the group consisting of aluminum, copper, titanium, 

tantalum and tungsten. 

 

6. The microelectronic structure of claim 1 or claim 2 further comprising an annular stop 

layer separating the plug layer from the annular conductor layer. 

 

7. The microelectronic structure of claim 1 or claim 2 further comprising a conductor 

layer located above the substrate and contacting the annular conductor layer. 

 

8. A semiconductor structure comprising:  
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a semiconductor substrate including an aperture that penetrates through the 

semiconductor substrate;  

an annular barrier layer (18)  formed in, and partially filling, the aperture; 

an annular conductor layer (20) located upon the annular barrier layer and partially 

filling the aperture;  

a planarization stop layer (22) located on sidewalls of the annular conductor layer and 

partially filling the aperture;  

a plug layer located upon the planarization stop layer and filling the aperture; and 

a base conductor layer formed on a planarized bottom surface of the semiconductor 

substrate, the base conductor layer in contact with the conductor barrier layer and the annular 

conductor layer. 

 

9. The semiconductor structure of claim 8 wherein the base conductor layer is in contact 

with the base portion of the conformal stop layer. 

 

10. A method for fabricating a microelectronic structure comprising: 

an aperture forming step of forming a blind aperture within a substrate (10); 

a layer-forming step of forming within the blind aperture a conformal conductor layer 

(20) that does not completely fill the blind aperture and a plug layer (24) that does completely 

fill the aperture; and 

planarizing a backside of the substrate (10) to expose at least the conformal conductor 

layer (20); characterised by 

the layer-forming step comprising successive layering and subsequently planarizing 

the conductor layer (20) and the plug layer (24), and further comprising forming a conformal 

stop layer (22) on a base and sidewalls of the conformal conductor layer (20) and by 

forming a conductor layer under the substrate and contacting the planarized conformal 

conductor layer. 

 

11. The method of claim 10 wherein the forming the blind aperture provides the blind 

aperture with a linewidth from about 5 to about 15 microns and an aspect ratio from about 

1:10 to about 1:30. 
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12. The method of claim 10 wherein the successive layering further comprises successive 

layering a conformal liner layer into the aperture prior to the successive layering of the 

conformal conductor layer. 

 

13. The method of claim 10 wherein the successive layering further comprises successive 

layering a conformal stop layer after successive layering the conformal conductor layer and 

prior to successive layering the plug layer.    

 

14. The method of claim 10 wherein the planarizing the backside exposes the conformal 

conductor layer and the plug layer.   

 

15. The method of claim 10 further comprising forming a conductor layer over the 

substrate and contacting a planarized conformal conductor layer.   

 

16. The method of claim 10 further comprising forming a conductor layer under the 

substrate and contacting the planarized conformal conductor layer.   

 

17. A method for fabricating a microelectronic structure comprising: 

forming a blind aperture within a semiconductor substrate;  

forming within the blind aperture a conformal dielectric liner layer (17) that partially 

fills the aperture, a conformal conductor layer (20) that partially fills the blind aperture, a 

conformal planarization stop layer (22) that partially fills the aperture and a plug layer that 

completely fills the aperture; and 

planarizing a backside of the substrate to expose at least the conformal conductor 

layer.   

18. The method of claim 17 wherein the forming the blind aperture provides the blind 

aperture with a linewidth from about 5 to about 15 microns and an aspect ratio from about 

10:1 to about 30:1. 

 

19. The method of claim 17 wherein the planarizing the backside exposes the conformal 

conductor layer but not the plug layer. 

 

20. The method of claim 17 wherein the planarizing the backside exposes the conformal 

conductor layer and the plug layer.   
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21. The microelectronic structure of claim 8, wherein the plug layer is a dielectric having 

a void present therein. 

  


