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Thermodynamics of 
Chemical Vapor Deposition

How do we define the irreversibility
criterion for deposition in CVD? 

How about in PVD?



Transition between condensed phases
⇒ solid to liquid, solid (α) to solid (β) 
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Transition between condensed and gas phases
⇒ solid to gas, gas to solid  
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What is the driving force for wet clothes to dry?What is the driving force for wet clothes to dry?
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Assuming that the water vapor behaves
like ideal gas.  

→→ Identical to Driving Force in PVDIdentical to Driving Force in PVD

What is the driving force for precipitation What is the driving force for precipitation 
when the water vapor is when the water vapor is supercooledsupercooled fromfrom
300 K to 290 K?300 K to 290 K?

Driving Force for Deposition in PVDDriving Force for Deposition in PVD
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Chemical Vapor Deposition

+ →2 2 22H O 2H O(ice)

Precipitation of a solid phase from chemical reactions
in the gas phase 

Physical Vapor Deposition → No chemical reactions
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Find the expression for supersaturation and driving
force for deposition.  
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Is this thermodynamic scheme correct?
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A,B: Reactants,   C, D : Products
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Initially,  C and D are absent.
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Driving force for forward reaction = ?
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