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From Semiconductor Physics and Devices: Basic Principles (4th Edition), Donald A. Neamen, McGraw 
Hill,  2012, ISBN 978-0-07-352958-5. 

p type metal (degenerately-doped polysilicon)-oxide-semiconductor (MOS) 

 
 No metal work functions! 
 For n+ poly, we get φms = – (Eg /2e + φfp). 
 For p+ poly, we get φms = Eg /2e - φfp. 
 
n type semiconductor substrate MOS, system 

 
 Here, a negative voltage is applied to gate to get inversion. 
 The metal-semiconductor work function is φms = φ'm – (χ' + Eg /2e - φfn). 
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Metal-Semiconductor work function for various material and doping 

 

 Note, for p-type substrates (black lines), φms decreases with increasing 
substrate doping concentrations. 

 Note, for n-type substrates (blue lines), φms increases with increasing 
substrate doping concentrations. 

 φms is lower (compared to metals) with degenerately-doped n+ polysilicon 
used in place of metal. 

 φms is higher (compared to metals) with degenerately-doped p+ polysilicon 
used in place of metal. 


