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Reqguirements

» SiGe layers with high Ge content

 High level of doping ~ 1@%cm?3

e Abrupt interfaces
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Investigation of dopant (Sb) redistribution in SiGe
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Experimental tools

Growthi: SS-MBE Characterization

Base pressure < 10 torr Stress relaxation, morphology (TEM)

Sii= electron beam evaporator Shidepth profiles (SIMS simulations)

Ge, Sbh= Knudsen cells Ge concentration (RBS)

Strain of the SiGelayers (XRD)



Experimental conditions :

segregation

Efiflect of:
- temperaturd
- Ge concentration (Y)
- strain(x /'y)




Variation of the biaxial strain
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Fabrication of relaxed buffer layers

Compression



Fabrication of relaxed buffer layers
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Ts =200°C Effect of strain and of Ge %
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Strain state Effect of

compressed
compressed pb
relaxed X &
compressed X &
diffusion compressed Pb &
relaxed X &

= Effect of stress :rq4follows Dg,,

= dominated by kinetic diffusion

= Effect of Ge content :r . evolution is opposite toDgy,

= equilibrium segregation



At high T :

Active layer

T,°C

Ge %
buffer

Strain state

Tenslle

Relaxed

SipgG€¢ 15 350 33,3 16,4 |Compressed
14,5 14,5 |Relaxed
0 15,2 |Tensile
Sih:Geg 3 320 48,3 33,5 |Compresse
30 30 |Relaxed
15 32,3 |Tensi
Si.G€ s 200 | 46,1 46,1
35,2 49,9



XRD Results
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XRD Results

Omega 8.50210 Phi 0.00 X-0.49
2Theta 87.775 Psi-1.53 Y-1.02
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SIMS Profiles
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Segregationmodelling

Atlow T :

At higher T :




Conclusion

Successfuexperimentaprocedure
Separatiorof strain/ Ge conteneffects

Kinetic segregation Equilibrium segregation

Fabrication of the structuresat L.T. = kinetic segregation

- Suppression ofsegregationin relaxed layers
- Suppression ofsegregationin Gerich layers




