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BVFB = 
1.3x1017

1014    ≈ 1300 volts  ;  But Wdepl(1300 V) = (10-5)(1300) = 130 microns

130 microns > 25 micron drift region length. Hence forward blocking limited by
punch-through.

BVFB = (2x105)(2.5x10-3) - 
(1.6x10-19)(1014)(2.5x10-3)2

(2)(11.7)(8.9x10-14)
   = 453 volts

25-5. IGBT current -  Ion,IGBT     ;   Von(IGBT) = Vj + Ion,IGBT Ron,IGBT    

Assume Vj ≈ 0.8 V  ;  Exact value not critical to an approximate estimate of Ion,IGBT.

Ion,IGBT  ≈    
3!-!0.8

Ron,IGBT!
    ;  Ron,IGBT   ≈  

Wd
q!(mn!+!mp)!nb!A  

Wd = (10-5)(750) = 75 mm ;  Ron,IGBT = 
7.5x10-3

(1.6x10-19)(900)(1016)(2)
   = 2.6x10-3 W

Ion,IGBT  ≈ 
2.2

2.6x10-3   ≈  850 amps

MOSFET current -  Ion,MOS  ;   Von(MOS) =  Ion,MOS Ron,MOS

Ion,MOS  =   
Von(MOS)
Ron,MOS

    ;   Ron,MOS  =    
Wd

q!mn!!Nd!A    ;  Wd  = 75 mm

Nd = 
1.3x1017

750    =  1.7x1014 cm-3

Ron,MOS  = 
7.5x10-3

(1.6x10-19)(1.5x103)(1.7x1014)(2)
   =  0.09 ohms

Ion,MOS  =  
3

0.09   = 33 amps

25-6. Von(PT) = Vj,PT + Ion,PT Ron,PT = Vj,NPT + Ion,NPT Ron,NPT

Ion,PT
Ion,NPT

    ≈    
Ron,NPT
Ron,PT

    since  Vj,NPT  ≈ Vj,PT
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