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6.02 Fall 2010
Lecture #14

* Frequency Domain Sharing

» Spectrum and the Fourier Series
* Fourier Series Examples

* Rise Time and Spectrum



Frequency Domain Sharing - Big Picture

$1[n] —— Mod DeMod == ¢/, [n]
LTl | mmmmm Mod DeMod n

.[ ] ¥ v y2(n|
T p[n]— Mod DeMod = 1/ [n]

 Questions
— What is Modulation (Mod in figure)?
— What do typical X’s look like?
— What should the Demodulator be?
— What is the relation between z;|n| and y;|n|



Cosine Modulation

x\n| = 25:1 x;|n] cos ;n




Ideal Channel Case Y = X

yln| = 1 x;|n]cos;n
xz{n] O4J—\ /—\_/ \
z;|n| cos0.5n ZZ 4’ ﬁ j\ I ;\ I |
[H (c%) |
: 0
yln] = 20,2, wiln] cos Qin ﬁ = p
DI | —— *
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Cosine in Time
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Sine in Time

r|n| =sin tn = Fe! 3"  Je /3"



Sine Fourier Series, 2 Imaginary values

N1
2 —J = J —im
g X[k TF = Ll 50 4 oI5
2 2
k=—14
ReaIIPart
0.0 9000050060000 00 6600500050000 000606060006 000660000006086006008
—-0.2}
X [k] : i i Imag Part
0.2
Note
L . . . ; , .1 horizontal
DT axis ranges
—k over

N —pi to pi!



Fast Rise Pulse

--------------------------------------------------




Spectrum of Fast Rise Pulse

31
- 27T
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Slow Rise Pulse

----------------------------------------------------




Spectrum Slow Rise Pulse




Key Fourier Series Advantage

OR
o1 N_q
zln| = Z X [k]ed Fhn j>y[n] = H(ed ¥*) X [k]ed Thn
k=—4 k=—1



Exo (2_/\90(@3

Swm}gyo;z | N e Z_O

i ‘
\) What  ae  Fhe wa\/adZ L%

I — o T 0 I 3T I A
ﬂw“’%“r)".’; —16-) ’)g{_]&j?‘}l@

\Ne, \r);“ §ﬁ~l\) . J/
a |

Ufe =N

2T N -~ B o 23

[ 2T N

AN AT
/

Rlel=X"" XHJ~= e'%_

X (x] =0 K:ﬁé




W/

—sin (80

Re X1k

Note

R
-

4

cos(Qa+T4)

N




)

]

(¥ K

T

21T s




2/

Savoe Polee Cose (f\\ =20)
k ~n— ‘ : : \“T -
DT i ’*\ '
; kol i T? 1
—3|-72 =\ L2z 18 182 2l 2
\i;etpegﬁ ' \\\ |
P =t S P ( y N |
e, " | \‘X\i
; | i ’I{“:\ ‘ N}“\ Z;)TH‘\ H
XkK) =— > X]e ~2°
=0 - |
Vo le , > T . -
= . e RN
NI T e
"\‘ lae:’\)% N f
| | S | /
| /| -\ &L s L\
N RS
=y N p—
T e
AN /o N
=9\ *+ L oSS K
(AN | i B
(o _ochitay N ) = |+ 2eY







20

0.8

XL ol

0.4t

0.2}

0.0



0.00

0.00

S qate

e\ @&

Real Part

I

*_
.—
" C———

;
Imag Part




Xh]

25}

2.0

1.0}

0.5

0.0

20



Seagpre

lrtaagulas

J

1
i
i

:
Ul ¢ @
Vi e &

Real Part

0.1f

&

0

0.4 L

0.0






