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Rapid scaling down dimensions of complementary metal oxide semiconductor (CMOS) 
and random access memory (RAM) based devices demands replacement of SiO2 
insulating layer by dielectrics with high permittivity – high-κ dielectrics. Nearly all of 
the potential high-κ dielectrics require metal electrode instead of polysilicon. Recently, 
RuO2 thin films were evaluated as suitable material for the CMOS and RAM 
technology. Promising method for growth of conducting oxide films is metal-organic 
chemical vapour deposition, MOCVD. The MOCVD technique has proven to be quite 
successful in providing uniform coverage over complicated device topology. 
We have prepared thin RuO2 films by MOCVD using thermal evaporation of Ru 
(thd)2(cod) solid precursor. The films were prepared at deposition temperatures between 
250 and 500 °C on silicon and sapphire substrates. Different structure was observed for 
the RuO2 films on these substrates; the films on Si substrate were polycrystalline, while 
X-ray diffraction analysis revealed epitaxial growth of RuO2 on sapphire substrates.  
Polycrystalline RuO2 films prepared at temperatures below 300 °C on Si substrate 
exhibit smooth surface and excellent step coverage. Highly conformal growth of the 
RuO2 films at low temperature and low pressure results in nearly 100% step coverage 
for sub-μm features with 1:1 aspect ratio. Resistivity of the polycrystalline RuO2 at 
room temperature ranged between 100 and 200 μΩcm. These films are suitable for 
CMOS and RAM applications.  
Epitaxial RuO2 films grown low temperatures on the sapphire substrate exhibited lower 
room temperature resistivity than the films prepared on silicon. They are promising for 
future microelectronic applications, since the use of whole epitaxial stack of 
insulating/conducting films is expected to improve performance of CMOS and RAM 
devices. 
 


