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Since 0.18 µm-node generation, we have already 
developed four-generation CMOS technologies featuring 
Cu interconnects with low-k materials (1) (2) (3).  The 
latest technology, 65 nm node is described in this paper.  
For this technology, we have chosen hybrid-ULK 
structure which consists of NCS (Nano-Clustering Silica 
(4); k=2.25) at wire level and SiOC at via level.  Although 
NCS is one of porous materials, NCS/SiOC structure has 
sufficient mechanical strength to endure CMP pressure 
and wire bondings.  Hybrid-ULK/Cu interconnects 
fabricated at 65 nm-node design (200 nm pitch) have 
satisfied the electrical target from circuit requirement 
successfully. 
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Figure 1  Unique preparation procedure for NCS film. 
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Figure 2  Simulation analysis of von Mises stress.  Metal 
1- and intermediate-layer dielectrics are (a) NCS 
homogeneous, (b) SiOC homogeneous, and (c) 
NCS/SiOC hybrid structure.  NCS homogeneous structure 
has “black”  areas in intermediate vias.  These indicate 
stress-concentrated areas.  SiOC homogeneous and 
NCS/SiOC have no black area. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3  Cross sectional TEM image of a trial device 
using NCS. 
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