
Computational Methods：A finite element model
of electrostatics chucks is developed using “conjugated
heat transfer” and” electrostatic” to solve following
principle equations.
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Introduction: The temperature control of
semiconductor wafers during processing is critical to
ensure homogenous film processing on the wafer. In
recent year, there has been considerable interest in the
electrostatic chucks (ESCs). Wafer cooling by means of
a gas (usually helium) at the backside of wafers plays
an important role in electrostatic chucks and it uses an
electrostatic potential to secure the wafer.

Results: Multiphysics simulation has been
carried out to study the influence of electrostatic
and helium backside pressure on temperature
distribution of a wafer.
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where 

𝐶𝐶:𝐺𝐺𝑎𝑎𝑠𝑠 𝑑𝑑𝑒𝑒𝑝𝑝𝑒𝑒𝑛𝑛𝑑𝑑𝑒𝑒𝑛𝑛𝑡𝑡 𝑐𝑐𝑜𝑜𝑛𝑛𝑠𝑠𝑡𝑡𝑎𝑎𝑛𝑛𝑡𝑡(helium=0.3) 

𝛼𝛼:𝐴𝐴𝑐𝑐𝑐𝑐𝑜𝑜𝑚𝑚𝑚𝑚𝑜𝑜𝑑𝑑𝑎𝑎𝑡𝑡𝑖𝑖𝑜𝑜𝑛𝑛 𝑐𝑐𝑜𝑜𝑒𝑒𝑓𝑓𝑓𝑓𝑖𝑖𝑐𝑐𝑖𝑖𝑒𝑒𝑛𝑛𝑡𝑡 

𝑑𝑑:𝐺𝐺𝑎𝑎𝑝𝑝 𝑠𝑠𝑖𝑖𝑧𝑧𝑒𝑒 𝑏𝑏𝑒𝑒𝑡𝑡𝑤𝑤𝑒𝑒𝑒𝑒𝑛𝑛 𝑤𝑤𝑎𝑎𝑓𝑓𝑒𝑒𝑟𝑟 𝑎𝑎𝑛𝑛𝑑𝑑 𝐸𝐸𝑆𝑆𝐶𝐶[m] 

𝑃𝑃:𝐵𝐵𝑎𝑎𝑐𝑐𝑘𝑘𝑠𝑠𝑖𝑖𝑑𝑑𝑒𝑒 𝑝𝑝𝑟𝑟𝑒𝑒𝑠𝑠𝑠𝑠𝑢𝑢𝑟𝑟𝑒𝑒[Pa] 

𝜅𝜅:𝑇𝑇ℎ𝑒𝑒𝑟𝑟𝑚𝑚𝑎𝑎𝑙𝑙 𝑐𝑐𝑜𝑜𝑛𝑛𝑑𝑑𝑢𝑢𝑐𝑐𝑡𝑡𝑖𝑖𝑣𝑣𝑖𝑖𝑡𝑡𝑦𝑦[𝑊𝑊 𝑚𝑚2𝐾𝐾� ] 

Tij : Maxwell’s stress tensor 

E : Electric filed 

ε : Electric permittivity 

δij : Kronecker delta      

Maxwell’s stress tensor [3]

Results: ESCs with AlN ceramic body is evident
to reduce wafer temperature and nonuniformity
especially to wafer edge. We also built up a
correlation of electric voltage and backside
pressure to effect of temperature.
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