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a) Per (10.96) w/ MKS units,  
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         ⇒   fT = 1.293 GHz. 

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

Per (10.35), Cox = εox / tox = 3.9 (8.8541878×10-12) / 500×10-10  
⇒ Cox = 6.906266 × 10-4 F/m2 

Overlap area = A = W Lover = 20×10-6 (0.75×10-6)      ⇒ A = 1.5 × 10-11 m2 

Parasitic capacitances Cgdp = Cgsp = Cox A = 6.906266×10-4 (1.5×10-11)       
⇒ Cgdp = Cgsp = 1.03594 × 10-14 F 

Per page 426 of text, in saturation, Cgd = 0 and  
Cgs = Cox W L = 6.906266×10-4 (20×10-6) 4×10-6  ⇒ Cgs = 5.525013 × 10-14 F 

The total junction capacitances are then 
CgdT = Cgd + Cgdp = 0 + 1.03594 × 10-14                            ⇒ CgdT = 1.03594 × 10-14 F 
CgsT = Cgs + Cgsp = 5.525013×10-14 + 1.03594×10-14  ⇒ CgsT = 6.560953 × 10-14 F 
Per (10.77), 
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⇒ gmS = 8.97815 × 10-4 S 
Per (10.95), 

14 4 3(1 )= 1.03594 10 1 8.97815 10 (10 10 )M gdT mS LC C g R − − = + × + × ×   
⇒ CM = 1.033676 × 10-13 F 

Per (10.91), 
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⇒ fT = 845.6 MHz = 0.8456 GHz. 


