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** MODULASI ASK (AMPLITUDE
\  SHIFT KEYING)

Sistem Komunikasi
Prodi D3 TT
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WHAT IS MODULATION?

» Encoding information in a manner
suitable Tor transmission.

« Translate baseband source signal to bandpass signal
* Bandpass signal: “modulated signal”

* How?
« Vary amplitude, phase or frequency of a carrier

+ Demodulation: extract baseband message
from carrier
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Contoh wodulasi Digital
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Cont’ Contoh modulasi Digital

Compare Different Modulation Methods to transmit [1 01100 0O 1]

AR o
VAV C

=

4 ASK
O'I—‘O

1 2 3 4 5 6 2 5
211 -> 3%/200 -> O > nf : r r -

L
RIATA

QPSK
P O P
Mﬂ
—
.
—
<~
7
S

) O P
>
>
B
>

o
=
N
w
AN
Ul
o
~
o

binary FSK 16 QAM

P O P
—

I

—

—

—

L

—

—

N A A A
R AVAYLUNNTLAAVARY,

0 1 2 3 4 5
Symbol Interval (TS)




AMPLITUDE SHIFT KEYING (ASK)

MODULATION
2E.
5, (1) = \/T' cos(,t +9) On-off keying (M=2):
“0” “1”
S) Sy
® ® > v,(0)
s.(t)=aw,(t) 1=1,..., 0 JE

v, (t) = \/7cos a)t+¢




M-ary ASK.

M-ary ASK sering disebut M-ary Pulse Amplitude

modulation (M-PAM)

s.(t) =a, Jg cos(a.t)

s(t)y=ay,(t) 1=1....M

py(t) = J? cos(e.t)
a, =(2i-1-M) JE,

E =[5, =E,(2i-1-M)
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4-ASK = 4-PAM:

“00” “01” “11” “10”
S S S, S
o o—-——e o v.(t)




ERROR PROBABILITY

“00” : “01” . “11” . “10”

S]_ i SZ E S3 E S4
4-PAM ) *———0—+——0——0— v,
_3JEQ | —\/EQOE \/Eg ; C%\/Eig

w. (1)
r(t) é J‘T " ‘ ML detector A

" (Compare with M-1 thresholds) m




ERROR PROBABILITY (CONT)

P (M) = 2(|\|/\|/|—1) QL\/ GI\I/IO? Z_I\f Eb j




Probability of symbol error for M-PAM

M-PAM

N

10 Elﬁll.u[[[[[lm[l[[[[w““

e =3 |

___________ Note!
T . M = 2k
____________ : ; «  “The same average symbol

energy for different sizes of
signal space”




Signal Space of several modulation

{a) PSK

{b} FSK

{c) ASK

{d) ASK/PSK (APK}

Analytic

si(t)= f QT—E cos {wgt + 2wi/M)

i=1,2,....M
0=<t<T

s(t)=/ -Z-TE €os (wit + @)

12 0,2, 05 M
0<t=<<T

{ 2E,(1)
5, (t) = - cos [cwgt + @)

------

2&,{v)
s,(t) = 5 cos {ept + @¢i(1}]

i=1,2,.... M
0<1<T

Waveform
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