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Polarization of Plane Waves Polarization of Plane Waves
Vik
Fa
E(O, t) = axEI((), t) + ayE?.(Oa t) ‘E(O, t) = (axE10 + ayEzo) cos wl.
=a,E;, cos wt + a,E,, sin wt. -
E(0. 1) ———— linearly polarized wave
r
e X
(} -E'“]
Eyo=Eyp
applications of polarization
-1 E2(09 t) = wt . . . . . .
o = tan E,0, 7 : * AM broadcast stations : linearly polarized with the E-field perpendicular to the ground
1\
* TV broadcast stations : linearly polarized in the horizontal direction
E-field rotates at a uniform rate with w right-handed, or « EM broadcast stations : circularlv nolarized
in a counterclockwise direction positive circularly polarized wave (RHCP) ations - circularly poarize
E(z) = a,E;pe ™ + aijzoe_jkz
\ left-handed,
_ negative circularly polarized wave (LHCP)
‘E(O, t) = a,E o cos wt — a,E,, sin wt.
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Condenser Microphone
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connections
monopole /
Membrane made
e I M (100~400 V)
rmaterial.
i C — ﬂ =g E V= q d Electret Condenser Microphone
\Y d S : electret ( )
(d tAd) = L d+ L ad=v+av
: S S
Helical Reflector
Av=-I Ad
S
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1. Amplitude Modulation (AM)

AM xam(t) = Al + mxpp(t)] cos w.t

BB signal: xgg(t)

Amplitude Modulation

R poo largs

RBC oo small

BC comrect Iln:-: R < ]W}

ﬁ.

Vou
Envelops
I
s | |
. | W I
Demodulation:
(a) Coherent demodulation (b) Noncoherent demodulation
- Envelope detection
XAM(t)0—>®—> LPF —P—
+ In the case
cos®, t 1 4+ mxpp(t) >0 forall t
[
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2 Phase and Frequency Modulation 2.2 Phase and Frequency Modulation
Frequency Modulator using a varactor diode
. Voltage—Controlled
Phase Modulation (PM): xpu(t) = A.cos[w.t + mxpp(t)] ? Osclllator
Frequency Modulation (FM): xgum(2) = A.cos{w.t + m fioo xpp(t)dt]
-;_.‘ i X e (1)
xgplt) o—17 v
xgglt) '
-
t
- Demodulator using a high-pass filter (i.e., a differentiator)
VUVWVUVVIVUUY !
FM > AM
IFH{'} C1
: : Vine—{ Vout t
R,
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FM spectrum

Narrowband FM: mfxBB(t)Zit <1 Xrm(F)

Xealf)  [xpu,nB(D) & Accoswct — Acm(sinwet) f xpa(1)dt A BW < BWeg
" W oy
carrier

A.*BWBB

The spectrum of [ xgg(£)dt translated to %o,
0 W

For a special case: xgp(t) = A, cosw,t

‘xFM(t) = A, cos[w.t —I—mfioo xpp(2)dt]

= A, cos[wst + (mA,/op) sin w,t]
> mAm/a)m K1

m .
xrm NB(t) & A.coswct — AmAc— sin w,t sin wpt

gl

g

FM spectrum

Wideband FM: | xpm(t) = Accoslwct +m [1  xpp(t)dl]

xrm(@) = Accos[wct + (MAp/wpy) sin wpi]

+00 ‘
xm(t) = Ac D Jn(B) cos(@; + nam)t

n=—00

Jn() : n-th order Bessel function of the 1-st kind

xpp(t) = Am cOS Wyt

B =mAp/wn

Bl1 =2
0.77 B 0.58 0.58
s Lt s s b [ & [ & 4 .
W= 20, T T P D=2y, | e b Ot 20 w
Wy, B Hid g=3y, Wiy g Hil, Wt Iy,

Bandwidth (Carson’s Rule): Bpy ~ 2(8+ 1)Bgp

BW that containing 98% of the signal power
Preemphasis & Deemphasis:

i : P W ! i :
L P (18 [ i — : — :
ApAcm AnA . - —""_‘_..
= Accoswct |— mwc cos(we — )t + 2T cos(@e + o)t 0o = emphasis —| Detector |= emphasis -
m m
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Pre-Lab (5 26 ):
1 FM monopople
2. monopole FM ,
?

3 FM

4. air-caoil
.
L

5. Condenser Microphone HH
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e
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Pre-Lab(6 2 ): In-Lab:
1. TR
1.monopole FM (polarization) base AC
?
2.FM ? 2. air-coil  tuning
- (
3.
. (pre-emphasis, de-emphasis )
3.
4. n-th order Bessel function of the 1-st kind 31 DC bias /
3.2 ( )
4, FM transmitter air-coil tuning
5.
, mw.uos.ac.kr 21 2006, Spring, 1 , mw.uos.ac.kr 22 2006, Spring, 1
Post-Lab: (6 16 )
1.Pre-Lab  In-Lab Miniature FM Transmitter ** Amtwans
hipn e o oiphucal ~ il oos
. L2 s
2. ?( , multi-user, ...) 110K} 'EI:I s
r_'l'
3' i -ul
4,
? (artwork, parasitic effect, ...) e —— Ty
5 FM PLL
6. FM
7.
8. business model
( , marketing : .
, mw.uos.ac.kr 23 2006, Spring, 1 , mw.uos.ac.kr 24 2006, Spring, 1
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