
Nd  =  
1.3x1017
BVDSS

    =  
1.3x1017

800     ≈  1.6x1014  cm-3

A = 
8x10-3

(1.6x10-19)(1500)(1.6x1014)(0.4)
   ≈ 0.5 cm2

10!A
0.5!cm2   = 20 

A
cm2   << the allowable maximum of 200  

A
cm2   , so estimate is alright.

22-12. Cgs  ≈  Cox N Wcell L  =  (1.04x10-7)(5.8x103)(2x10-3)(10-4) = 121 pF

22-13. Two overstress possibilities, overvoltage across drain-source terminals because of stray 
inductance and excessive power dissipation. Check for overvoltage first.

VDS(turn-off) = Vd + L 
di
dt   = 100 + (10-7)  ÎÍ

È
˚
˙̆!

100
5x10-8   = 300 V > BVDSS  = 150 V

Check for excessive power dissipation.

Pallowed = 
Tj,max!-!Ta

Rq,j-a
   = 

150!-!50
1    = 100 watts  ;  Pdissipated = [Eon + Esw] fs

Eonfs = 
Io

2!rDS(on)
2    = 

(100)2(0.01)
2    = 50 watts

Esw = 
Vd!Io

2   [tri + tfi + trv +tfv] = 
(100)(100)

2   [(2)(5x10-8) + (2)(2x10-7)]

Esw = 2.5x10-3 joules  ;   Eswfs = (2.5x10-3)(3x104) = 75 watts

Pdissipated = 50 + 75 = 125 watts > Pallowed = 100 watts

MOSFET overstressed by both overvoltages and excessive power dissipation.

22-14. Gate current which  charges/discharges Cgs and Cgd during turn-on and turn-off is 
approximately constant during the four time intervals. However during the current rise 
and fall times the voltages VGS and VGD change by only a few tens of volts. However 
during the voltage rise and fall times VGD changes by approximately Vd which is much 
larger than a few tens of volts. Thus we have:


