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Chapter 9

9.1
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     (a)  From the figure, 
[image: image93.wmf]90

.

0

=

bi

V

V

     (b) We find

        
[image: image94.wmf](

)

15

15

2

10

034

.

1

90

.

0

2

0

10

3

1

´

=

-

-

-

´

=

D

÷

ø

ö

ç

è

æ

¢

D

R

V

C


     and

        
[image: image95.wmf]d

s

N

e

Î

=

´

2

10

034

.

1

15


     We can then write


[image: image96.wmf](

)

(

)

(

)

(

)

15

14

19

10

034

.

1

10

85

.

8

1

.

13

10

6

.

1

2

´

´

´

=

-

-

d

N


     or

        
[image: image97.wmf]16

10

04

.

1

´

=

d

N

cm
[image: image98.wmf]3

-


     (c)

        
[image: image99.wmf]÷

÷

ø

ö

ç

ç

è

æ

=

d

c

t

n

N

N

V

ln

f


              
[image: image100.wmf](

)

÷

÷

ø

ö

ç

ç

è

æ

´

´

=

16

17

10

04

.

1

10

7

.

4

ln

0259

.

0


     or

        
[image: image101.wmf]0986

.

0

=

n

f

V

     (d)

        
[image: image102.wmf]0986

.

0

90

.

0

+

=

+

=

n

bi

Bn

V

f

f


     or

        
[image: image103.wmf]9986

.

0

=

Bn

f

V

_______________________________________

9.8  

     From Figure 9.5,  
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     Taking the differential, we find
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     Substituting the new variables, we have
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     For the Schottky diode,
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     For the pn junction,
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     For the Schottky junction,
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     (a) For 
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     For the pn junction diode,
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     For the Schottky diode,
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     Electron affinity rule

        
[image: image391.wmf](

)

p

n

c

e

E

c

c

-

=

D


     For GaAs, 
[image: image392.wmf]07

.

4

=

c

 and for AlAs, 
[image: image393.wmf]5

.

3

=

c

.

     If we assume a linear extrapolation between 

     GaAs and AlAs, then for

          Al
[image: image394.wmf]3

.

0

Ga
[image: image395.wmf]7

.

0

As  
[image: image396.wmf]90

.

3

=

Þ

c


     Then

        
[image: image397.wmf]17

.

0

90

.

3

07

.

4

=

-

=

D

c

E

eV

_______________________________________

9.34

     Consider an n-P heterojunction in thermal 

     equilibrium.  Poisson's equation is
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     The total space charge width is then

        
[image: image426.wmf]P

n

x

x

W

+

=


     Substituting and collecting terms, we obtain

        
[image: image427.wmf](

)

(

)

2

/

1

2

ú

û

ù

ê

ë

é

Î

+

Î

+

Î

Î

=

dn

n

aP

P

aP

dn

dn

aP

bi

P

n

N

N

N

eN

N

N

V

W


_______________________________________

_1330408593.unknown

_1337830900.unknown

_1337917794.unknown

_1339738920.unknown

_1343446433.unknown

_1343446589.unknown

_1343451815.unknown

_1343452535.unknown

_1343452549.unknown

_1343452730.unknown

_1343452748.unknown

_1343452769.unknown

_1343452741.unknown

_1343452715.unknown

_1343452543.unknown

_1343452500.unknown

_1343452516.unknown

_1343452492.unknown

_1343446633.unknown

_1343446642.unknown

_1343446608.unknown

_1343446506.unknown

_1343446541.unknown

_1343446564.unknown

_1343446516.unknown

_1343446460.unknown

_1343446477.unknown

_1343446453.unknown

_1339739183.unknown

_1339739580.unknown

_1343104221.unknown

_1343104281.unknown

_1343104282.unknown

_1343104279.unknown

_1343104280.unknown

_1343104232.unknown

_1343104199.unknown

_1343104212.unknown

_1339739616.unknown

_1339739632.unknown

_1339739590.unknown

_1339739386.unknown

_1339739563.unknown

_1339739572.unknown

_1339739441.unknown

_1339739345.unknown

_1339739358.unknown

_1339739218.unknown

_1339739083.unknown

_1339739122.unknown

_1339739160.unknown

_1339739095.unknown

_1339739065.unknown

_1339739075.unknown

_1339738933.unknown

_1337919880.unknown

_1337920268.unknown

_1337920601.unknown

_1337921218.unknown

_1337921356.unknown

_1337921499.unknown

_1337921755.unknown

_1337921803.unknown

_1337921638.unknown

_1337921480.unknown

_1337921308.unknown

_1337920837.unknown

_1337921025.unknown

_1337920804.unknown

_1337920437.unknown

_1337920472.unknown

_1337920344.unknown

_1337920118.unknown

_1337920167.unknown

_1337920232.unknown

_1337920120.unknown

_1337920001.unknown

_1337920117.unknown

_1337919943.unknown

_1337918201.unknown

_1337919713.unknown

_1337919788.unknown

_1337919840.unknown

_1337919771.unknown

_1337919569.unknown

_1337919636.unknown

_1337918240.unknown

_1337918057.unknown

_1337918164.unknown

_1337918181.unknown

_1337918080.unknown

_1337917891.unknown

_1337918010.unknown

_1337917846.unknown

_1337914319.unknown

_1337916529.unknown

_1337917335.unknown

_1337917623.unknown

_1337917725.unknown

_1337917750.unknown

_1337917688.unknown

_1337917512.unknown

_1337917556.unknown

_1337917434.unknown

_1337916980.unknown

_1337917083.unknown

_1337917252.unknown

_1337917065.unknown

_1337916600.unknown

_1337916963.unknown

_1337916574.unknown

_1337915323.unknown

_1337915797.unknown

_1337916431.unknown

_1337916481.unknown

_1337915851.unknown

_1337915629.unknown

_1337915747.unknown

_1337915416.unknown

_1337914827.unknown

_1337915147.unknown

_1337915223.unknown

_1337914851.unknown

_1337914589.unknown

_1337914768.unknown

_1337914496.unknown

_1337851411.unknown

_1337852502.unknown

_1337914010.unknown

_1337914094.unknown

_1337914196.unknown

_1337914034.unknown

_1337913849.unknown

_1337913939.unknown

_1337852616.unknown

_1337851704.unknown

_1337851923.unknown

_1337852002.unknown

_1337851832.unknown

_1337851550.unknown

_1337851629.unknown

_1337851465.unknown

_1337850936.unknown

_1337851116.unknown

_1337851247.unknown

_1337851314.unknown

_1337851184.unknown

_1337851035.unknown

_1337851094.unknown

_1337850980.unknown

_1337831328.unknown

_1337850804.unknown

_1337850853.unknown

_1337831905.unknown

_1337830956.unknown

_1337831273.unknown

_1337830924.unknown

_1337757848.unknown

_1337759228.unknown

_1337830219.unknown

_1337830549.unknown

_1337830581.unknown

_1337830620.unknown

_1337830562.unknown

_1337830500.unknown

_1337830534.unknown

_1337830397.unknown

_1337829700.unknown

_1337830101.unknown

_1337830123.unknown

_1337829963.unknown

_1337828997.unknown

_1337829412.unknown

_1337828911.unknown

_1337758606.unknown

_1337759052.unknown

_1337759182.unknown

_1337759215.unknown

_1337759096.unknown

_1337758730.unknown

_1337758966.unknown

_1337758625.unknown

_1337758149.unknown

_1337758492.unknown

_1337758570.unknown

_1337758375.unknown

_1337758047.unknown

_1337758069.unknown

_1337757908.unknown

_1337754967.unknown

_1337757329.unknown

_1337757647.unknown

_1337757752.unknown

_1337757822.unknown

_1337757672.unknown

_1337757452.unknown

_1337757518.unknown

_1337757369.unknown

_1337756759.unknown

_1337757033.unknown

_1337757142.unknown

_1337756816.unknown

_1337755309.unknown

_1337756465.unknown

_1337755227.unknown

_1337753608.unknown

_1337753870.unknown

_1337753949.unknown

_1337753977.unknown

_1337753916.unknown

_1337753755.unknown

_1337753844.unknown

_1337753680.unknown

_1337753368.unknown

_1337753449.unknown

_1337753535.unknown

_1337753395.unknown

_1337753240.unknown

_1337753301.unknown

_1337753195.unknown

_1319430275.unknown

_1319513843.unknown

_1319515574.unknown

_1330407646.unknown

_1330407984.unknown

_1330408068.unknown

_1330408145.unknown

_1330408170.unknown

_1330408219.unknown

_1330408238.unknown

_1330408205.unknown

_1330408158.unknown

_1330408133.unknown

_1330408030.unknown

_1330408038.unknown

_1330408023.unknown

_1330407806.unknown

_1330407916.unknown

_1330407971.unknown

_1330407856.unknown

_1330407717.unknown

_1330407761.unknown

_1330407661.unknown

_1319516034.unknown

_1319516637.unknown

_1319518754.unknown

_1319518951.unknown

_1319519082.unknown

_1319519147.unknown

_1319519222.unknown

_1319519014.unknown

_1319518839.unknown

_1319518867.unknown

_1319518798.unknown

_1319518665.unknown

_1319518717.unknown

_1319516659.unknown

_1319516222.unknown

_1319516553.unknown

_1319516191.unknown

_1319515836.unknown

_1319515938.unknown

_1319515983.unknown

_1319515903.unknown

_1319515674.unknown

_1319515801.unknown

_1319515642.unknown

_1319514841.unknown

_1319515248.unknown

_1319515439.unknown

_1319515508.unknown

_1319515551.unknown

_1319515468.unknown

_1319515335.unknown

_1319515393.unknown

_1319515294.unknown

_1319515117.unknown

_1319515186.unknown

_1319515230.unknown

_1319515167.unknown

_1319514898.unknown

_1319515023.unknown

_1319514857.unknown

_1319514312.unknown

_1319514544.unknown

_1319514685.unknown

_1319514707.unknown

_1319514619.unknown

_1319514381.unknown

_1319514424.unknown

_1319514356.unknown

_1319514200.unknown

_1319514265.unknown

_1319514289.unknown

_1319514223.unknown

_1319514034.unknown

_1319514053.unknown

_1319513977.unknown

_1319511484.unknown

_1319512546.unknown

_1319513260.unknown

_1319513536.unknown

_1319513665.unknown

_1319513763.unknown

_1319513571.unknown

_1319513409.unknown

_1319513468.unknown

_1319513348.unknown

_1319512736.unknown

_1319512968.unknown

_1319513207.unknown

_1319512941.unknown

_1319512665.unknown

_1319512597.unknown

_1319512622.unknown

_1319512054.unknown

_1319512282.unknown

_1319512429.unknown

_1319512490.unknown

_1319512353.unknown

_1319512172.unknown

_1319512204.unknown

_1319512130.unknown

_1319511817.unknown

_1319511931.unknown

_1319512002.unknown

_1319511863.unknown

_1319511619.unknown

_1319511780.unknown

_1319511533.unknown

_1319435010.unknown

_1319435483.unknown

_1319511246.unknown

_1319511369.unknown

_1319511452.unknown

_1319511307.unknown

_1319435574.unknown

_1319435643.unknown

_1319435556.unknown

_1319435229.unknown

_1319435377.unknown

_1319435433.unknown

_1319435245.unknown

_1319435090.unknown

_1319435125.unknown

_1319435011.unknown

_1319434581.unknown

_1319434764.unknown

_1319434867.unknown

_1319435007.unknown

_1319434837.unknown

_1319434715.unknown

_1319434737.unknown

_1319434635.unknown

_1319430577.unknown

_1319430701.unknown

_1319434519.unknown

_1319430677.unknown

_1319430380.unknown

_1319430549.unknown

_1319430329.unknown

_1319428062.unknown

_1319429382.unknown

_1319429833.unknown

_1319430033.unknown

_1319430164.unknown

_1319430193.unknown

_1319430069.unknown

_1319429897.unknown

_1319430008.unknown

_1319429852.unknown

_1319429640.unknown

_1319429777.unknown

_1319429796.unknown

_1319429717.unknown

_1319429522.unknown

_1319429569.unknown

_1319429521.unknown

_1319428940.unknown

_1319429186.unknown

_1319429250.unknown

_1319429340.unknown

_1319429213.unknown

_1319429034.unknown

_1319429093.unknown

_1319429010.unknown

_1319428464.unknown

_1319428643.unknown

_1319428866.unknown

_1319428555.unknown

_1319428246.unknown

_1319428329.unknown

_1319428090.unknown

_1319426404.unknown

_1319426909.unknown

_1319427215.unknown

_1319427904.unknown

_1319427974.unknown

_1319427834.unknown

_1319426971.unknown

_1319427054.unknown

_1319426944.unknown

_1319426602.unknown

_1319426780.unknown

_1319426833.unknown

_1319426736.unknown

_1319426544.unknown

_1319426572.unknown

_1319426463.unknown

_1319353687.unknown

_1319426216.unknown

_1319426287.unknown

_1319426349.unknown

_1319426245.unknown

_1319353731.unknown

_1319425478.unknown

_1319353477.unknown

_1319353563.unknown

_1319353581.unknown

_1319353652.unknown

_1319353517.unknown

_1319353398.unknown

_1319353415.unknown

_1319353295.unknown

