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Chapter 6

6.1
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(a) Minority carrier hole lifetime is a constant.
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(a) 
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6.3

(a) Recombination rates are equal
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(b) Generation rate = recombination rate

Then

        
[image: image30.wmf]9

6

4

10

125

.

1

10

20

10

25

.

2

´

=

´

´

=

-

G

cm
[image: image31.wmf]3

-

s
[image: image32.wmf]1

-


     (c)
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6.4

(a) 
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J; energy of one photon

     Now

        1 W = 1 J/s 
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     Volume = (1)(0.1) = 0.1 cm
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6.5

     We have
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     The hole particle current density is

        
[image: image48.wmf](

)

p

D

p

e

J

F

p

p

p

p

Ñ

-

E

=

+

=

+

m


     Now
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     We can write
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6.6

     From Equation (6.18),
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     For a one-dimensional case,
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6.7

     From Equation (6.18),
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6.8

     We have the continuity equations

(1) 
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     By charge neutrality,
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     Then we have           

        (1) 
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     Multiply Equation (1) by 
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     Divide by 
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6.9

     p-type material; 

          minority carriers are electrons

(a) 
[image: image96.wmf]n

m

m

=

¢


    From Figure 5.3, 
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6.10

     For Ge:  
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(a) We have:
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   For very, very low injection,
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6.11
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     With excess carriers
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6.12

(a) 
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     p-type; minority carriers - electrons
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(b) Excess minority carrier concentration
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(c) For the one-dimensional case,
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     n-type, so we have
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(a) From Equation (6.55)
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(c) Force on the electrons due to the electric field is in the negative x-direction.  Therefore, the effective diffusion of the electrons is reduced and the concentration drops off faster with the applied electric field.
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     p-type so the minority carriers are electrons 
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     n-type, so minority carriers are holes and
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     (a)

     Assume that 
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     is the solution to the differential equation
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(a) p-type
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(a) For n-type,
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     Quasi-Fermi level for minority carrier 

     electrons:
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     Plot
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     net positive generation rate.
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     We have that
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(a) From Equation (6.56)
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