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NGÔ HẢI ĐĂNG 

CHAPTER 7: METAL-SEMICONDUCTOR CONTACTS AND SCHOTTKY DIODES 
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METAL-SEMICONDUCTOR CONTACTS 

• Ideal MS contact 

 1. Intimate contact on an atomic scale, no layers of any type (oxide…) between 

component. 

 2. No interdiffusion or intermixing of metal and semiconductor 

 3. No adsorbed impurities or surface charges at interface 

Vacuum level 

Work function 
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METAL-SEMICONDUCTOR CONTACTS 

Metal workfunction 

(energy difference between vacuum level and Fermi energy)   

 

Semiconductor workfunction 

 

Electron affinity  

(fundamental property) 

    = 4.0 eV (Ge); 4.03eV (Si); 4.07 eV (GaAs) 
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SCHOTTKY DIODES 

• Built-in potential 

• Structure 

 Typical metals used are molybdenum, platinum, chromium or tungsten, and certain silicides 

(e.g., palladium silicide and platinum silicide) 

 The semiconductor would typically be n-type silicon 
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SCHOTTKY DIODES 

Electrostatic variables in an MS (n-type) diode under equilibrium conditions 

Equilibrium energy band diagram 

Charge density Electric field Electrostatic potential 
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SCHOTTKY DIODES 

• Note:  

In metal: Electric field and potential = zero  no need for consideration 

In semiconductor (n-type): 

 

Poisson’s equation 

Separating variables and integrating from an arbitrary point x in depletion region to x 

= W, where  = 0  

Similar to  field on n side in p+-n junction if xn = W  
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SCHOTTKY DIODES 

• Electric potential 

Electrostatic potential 
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SCHOTTKY DIODES 

• Depletion width 
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SCHOTTKY DIODES 

Schottky Diode = Majority Carrier Device 

p+-n junction diode 

Forward Bias 

Reverse Bias 
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ZENER DIODES 
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