ENEE 691 Problem Set #5 4/25/02
Due 5/2/02

(1) Keiser Problem 6-5

(2) Keiser Problem 6-6

(3) Keiser Problem 6-8

(4) Keiser Problem 7-8

(5) Keiser Problem 7-12

(6) Keiser Problem 7-23

(7) Do Problem (2) From ENEE 691 First examination 2001 #o

(2) If the light in a single mode fiber crosses a perpendicular cleaved end face there is
a back-reflection because of the index change. Calculate the reflectance in this’case if
n1=1.455.

d }What coating (thickness and refractive index) could you place on the end face to reduce
the reflectance to zero? ' A
A common way to reduce back-reflection is to the cleave the fiber at an angle of 8° away
from perpendicular. If a quarter wavelength thick layer is placed on this cleaved face what
is the back-reflectance for a P-wave if the layer has d = A/4, refractive index n=1.37

Hint: the effective impedance for a P-wave is Z cos 6. The transformed 1mpedance formula

is:
" , (25 cos kod' + jZ4 sin kod’
23 = 22 ! . 7 .
Z}§ cos kod’ + jZ3 sin kad’

In the following arrangement estimate how much power emerges at port 5.
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we have < ig(t)> = ?2 P (2) (l + EZ-)

6-6.  Same problem as Example 6-6: compare Egs. (6-13), (6-14), and (6-17).

(a) First from Eq. (6-6), I, = ‘%%Po =0.593 pA

Then o = 2q1,B =2(1.6 x 107 C)0.593 pA)(150 x 10° Hz) =284 x 1077 A?

(b) 055 =2q1,B=2(1.6 x10™ CY1.0 nA)(150 x 10° Hz) = 4.81x 10" A

4(1.38x107% J/K)Y293 K
© ot = AT ( X293 K)

o v (150 x10° Hz)=4.85x 107" A
L



6-8.

Using Eq. (6-18) we have

2
3 (RoPom) M2

S
N ~ 2gB(RgPp + Ip)M>2 + 2qI; B + 4kg TB/RL

1.215x107*M?

T 2176 x10°M¥2 +1.656x107*

The value of M for maximum S/N is found from Eq. (6-19), with x=0.5:

7-12.

From Eq. (7-1), the average number of electron-hole pairs generated in a time t is

£

0.6

NE _nPt _ 0.65(25x107°W)(1 x10°5)(1.3x10%m) _

N = =
hv ~ he/Ad (6.6256 x 107 Js)(3 x10°'m /)

Then, from Eq. (7-2)
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(a) Letx= Y ==
2\/50_ —2\/5 For K =10, x = 3.536. Thus
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(b) Given that P = 10-3 =
2\nx

then eX =2n 105x

This holds for x~ 3, so that K =24/2 x =8.49.



7-23.  Consider using a Si JFET with Igate = 0.01 nA. From Fig. 7-14 we have that o =

03fory=09 Ata =03, Fig. 7-13 gives Iy = 0.543 and I3 =0.073. Thus from
Eq. (7-86)

_ 1 2¢0mA) L 4(1.38x10J/K)(300K) |
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and from Eq. (7-92) Wgp = 3'39; 10 + 0.0049B
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