
Friday, April 17, 2026                  A 

EE 362 Electronic, Magnetic, & Optical Properties of Materials   
Quiz 8  (Spring 2026) 

Name ___KEY A____ 
 
Instructions:  Open book & notes.  Place answers in indicated spaces.  Show all work.  Use 4-5 significant figures. 

At 300 K, a MOS capacitor has a silicon substrate uniformly doped with acceptor atoms (8 × 1015 #/cm3).  
It has a 28 nm thick silicon dioxide layer with an equivalent trapped charge density of 1 × 1011 #/cm2.  The 
gate is made with p+ polysilicon.  Find the oxide capacitance Cox (F/m2), maximum depletion layer thickness 
(m), maximum space charge density magnitude (C/m2), φfp (V), metal-semiconductor work function (V), and 
threshold voltage VT (V). 

From Table B.4, ni = 1.5 × 1010 cm-3 & εr = 11.7 for silicon at 300 K. 

From Table B.6, εr = 3.9 for SiO2 at 300 K. 

From Figure 10.16, φms = 0.3 V. 
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 ⇒ xdT = 3.3198278×10-7 m. 
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Cox = 1.23326×10-3 F/m2      max. depl. layer thickness = xdT = 3.31983 × 10-7 m = 331.98 nm 

max. space charge density mag. = |Q’SD(max)| = 4.25516×10-4 C/m2               φfp = 0.340908 V 

metal-semiconductor work function = φms = 0.3 V                  VT = VTN = 1.197 V 

 

Na = 8 10  cm× 15 -3

0.3 V
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EE 362 Electronic, Magnetic, & Optical Properties of Materials   
Quiz 8  (Spring 2026) 

Name ___KEY B____ 
 
Instructions:  Open book & notes.  Place answers in indicated spaces.  Show all work.  Use 4-5 significant figures. 

At 300 K, a MOS capacitor has a silicon substrate uniformly doped with acceptor atoms (2 × 1017 #/cm3).  
It has a 20 nm thick silicon dioxide layer with an equivalent trapped charge density of 3 × 1011 #/cm2.  The 
gate is made with p+ polysilicon.  Find the oxide capacitance Cox (F/m2), maximum depletion layer thickness 
(m), maximum space charge density magnitude (C/m2), φfp (V), metal-semiconductor work function (V), and 
threshold voltage VT (V). 

From Table B.4, ni = 1.5 × 1010 cm-3 & εr = 11.7 for silicon at 300 K. 

From Table B.6, εr = 3.9 for SiO2 at 300 K. 

From Figure 10.16, φms = 0.2 V. 
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⇒ VTN = 2.1443 V. 
 



Friday, April 17, 2026                  D 

Cox = 1.72657×10-3 F/m2            max. depl. layer thickness = xdT = 7.40581×10-8 m 

max. space charge density mag. = |Q’SD(max)| = 2.37308×10-3 C/m2           φfp = 0.424122 V 

metal-semiconductor work function = φms = 0.2 V                  VT = VTN = 2.144 V 

 

Na = 2 10  cm× 17 -3

0.2 V
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