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Silicon Based Ouantum ComDuter 

Arrays of Spin Centers in Silicon Matrix 

High Quality Epitaxial Layer 
Isoue Spins from Envimnmenf 

Low Temperature Silicon Epitaxy 
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Preserve Atomic Arrangemenf 

Manufacture in the STM 

Focilifafe Posifwning befween Process Sfeps 

We explore the growth of low-temperature bulk-like Si(100) 
homoepitaxy with regard to microscopic surface roughness and 
defects We characterize f h s  grown at different temperatures up 
to 500K in-situ by means of an effusion cell added to our UHV- 
STM. The development of novel architectures for future generation 
computers calls for high-quality homoepitaxial WOO) grown at low 
temperature.' Even though Si(100) can be grown crystalline up to a 
limited thickness: the microstructure reveals significant small-scale 
surface roughness3 and defects specific to low-temperature growth.' 
Both can he detrimental to fabrication and operation of small-scale 
electronic devices. 
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lOOnm x loOnm STM scam - 1 . 9  sample bias, 1SOpA. Epitaxy grown at 100°C 

0.66ML,3.6%Zdlayer 0.81ML,10%2dlayer 1.05M/22%Zdlayer 

Early Omel of Secondhyer Nucleaiion ai submonolayer covemges 
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lOOnm x lOOnm STM seam -1.W sample bias, 150pA. 1OOT Epitaxy Annealed 
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No Mass Transport between Layers 

lOOnm x lOOnm STM sfam-1.W sample bias, 150pA. Epitaxy grown at 1 9 ° C  

0.47 ML, 57% 2" layer 0.96 ML, 8% 2* layer 

Reduced Second Layer Nuclwtion at SubmoMhyer covemges 

Smoother Epitary near monolayer coverage than Grown at 1OO'C 
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l 0 0 m  x l00nm STM scans - 1 . 9  sample bias, 15OpA. Epitaxy grow at 200°C 

0.18 MI,, 1.8% 2" layer 0.64ML, 3.1% 2" layer 

Reduced Second Lnyer Nucleation at submonolayer coverages 

Smoother Epitaxy than Grown at 1OO"Cor 150°C 

High Oualitv Thin Homoeuitaxv on Silicon ClOOJ 

Considekble Small Seale Surface Roughness 

Postanneal at Moderate Temperatures Ineffective 

Smoother Epitaxy at Higher Temperatures 

In Situ STM Study 
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Higher Growth Temperatures Lead to Smoother Epitaxy 
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