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n (λ = 1550 nm) k (λ = 1550 nm) 

Temperature 80 nm VO2 Ref. [4] 80 nm VO2 Ref. [4] 

30 °C 3.1 3.3 0.25 0.26 
100 °C 1.6 1.8 2.9 3.3 

Spectroscopic  
Ellipsometry @RT  

MIT AFM 

100	
  nm	
  VO2	
  

54	
  nm	
  VO2	
  

27	
  nm	
  VO2	
  

10	
  nm	
  VO2	
  

FG2 

FG1 

Ar 16 nm RMS 

2.2 nm RMS 

2.4 nm RMS 

Ar 

Ar 15’ 

FG2 

8.4 nm RMS 

3.0 nm RMS 

2.3 nm RMS 
FG1 

2.6 nm RMS 

XRD 

TEM 

Cross-section TEM image 
of 27 nm VO2 (FG1) 

VO2 

Si 

SiO2 

VO2 (011) preferred 
orientation 

 (011) peak for different 
annealings 

Deposition of amorphous VOx on Si(100) with 
native SiO2 

VO2 films from 10 to 100 nm are prepared [2, 3] 

II. Ex-situ annealing 

I. Oxygen-assisted MBE growth 

VO2 exhibits a metal to insulator 
transition (MIT) at 67 °C [1]. 

Challenges:  
 
§  Good quality films grown on Si for 

device integration 
§  Transition temperature closer to RT 

MIT above RT, interesting for 
applications 

ΔR = 104  resistance change 
across the MIT ! 

Tsubstrate < 100 °C  

p(O2) = 6.2 x 10 -6 Torr 

MIT in 10 nm films! 
Large change in optical constants 

across the transition! 

o    VO2 films are prepared using different ex-situ 
annealing’s at moderate temperatures, allowing its 
integration in Si devices.  
o    MIT and optical constants confirm a H2 atmosphere 
helps regulating the stoichiometry of the films. 
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