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DS-SS : Transmitter




DS-SS: Time




DS-SS: Frequency

BW=2R, \

BW=2R_




DS-SS : Equations

Transmitted :
s;(t)=+2P.clt|cos(w,t)

Recelved

r(t)=+v2P.clt|cos(w. t)+n (t).cos(w. t)-n(t).sin(w, t)




DS-SS : Demodulator

Low To Detector
o Lovepass L
filter

C(t)l \/Euu:::w{ﬁ




DS-SS : Demodulator equations

r.(t).c(t

+V2n [t
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t/cos”(w, t)

sinfe t).c
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DS-SS . Demodulator equations

JZ fr t)cos(w t).dt
+2\/P fcos t).dt
fn ).cos” c(t)dt

fn J.sin(w,t). cos(wcté



DS-SS . Demodulator equations

Zfr COS(Dt

= +yP + n (t).dt +zero
\/§.be C




2PSK : Demodulator

e 1.(t)=%V2P.c|t|cos(w. t)+n(t) SNR =




DS-SS : Demodulator
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DS-SS : Demodulator

> Lcm. pass |
filter
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Tb
SNR =2.—> SNR.
T I

C

Tb
PG=-"
T

C







FH-SS

* Hedy Lamarr (under her then-married name of Hedy
Kiesler Markey) and composer George Anthell
developed a Secret Communication System in 1942.

* This early version of frequency hopping used a piano roll
to change between 88 frequencies and was intended to
make radio-guided torpedoes harder for enemies to

detect or jam.

* The technology was not implemented until 1962, when it
was used by U.S. military ships during a blockade of
Cuba. A




FH-SS : Types

* Slow-FH: symbol rate Is an
iInteger multiple of hop rate many
symbols are transmitted over the
same hop

. RS = n.Rh T = n.TS




FH-SS : Types

* Fast-FH: hop rate Is an integer
multiple of the symbol rate carrier
frequency will hop many times
during the same symbol

. Rh = n.RS TS = n.Th




FH-SS : Types

Slow-FH: symbol rate is an integer multiple
of hop rate many symbols are transmitted
over the same hop

(R.=n.R)

Fast-FH: hop rate Is an integer multiple of
the symbol rate carrier frequency will hop
many times during the same symbol (R, =

n.R_)




FH-SS : Transmitter

I
M-ary FSK Band-pass | FH/MFSK
modulator | filter | signal

| ; I
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Carrier Frequency
synthesizer
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generator




FH-SS : Example

Binary Input : 01111110001001111010

Modulation : 4FSK
PN seqguence : 001110011001001

Total number of frequencies: 8
R=2R
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FH-SS : Recelver

Mixer
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FH-SS: Bandwidth

The chip duration (T) Is defined as:
T =min(T ,T)

The bandwidth Is then calculated as:
BW = N *M* R



FH-SS: Performance

Same as the Mary-FSK
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FH-SS: Performance
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Questions 2272
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