Lecture 11

Simulation of Analog
Communication Systems
using Simulink (3)

Dr.Eng. Basem ElHalawany



Schedule (Updated 28-10)

Introduction 1
Introduction to Matlab Environment 1
Matlab Programing (m-files) (1) 5
Modeling using Matlab Simulink Tool (1) 3
Communication Systems Simulation (Applications) 3 (1/3)
Introduction to FPGA + Review on Digital Logic/Circuits 2
VHDL Modeling Language 4
VHDL Application 2
ntroduction-to-ORNET-Network-Simulater ( Projects) 2
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The Lecture is based on :

1. Modeling of Digital Communication Systems using
simulink

2. Online Tutorials, You can find complete links on
Instructor “External Links” on University website

www.bu.edu.eg/staff/basem.mamdoh-external-Links
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Spectrum Analyzer

» The spectrum Analyzer is used to find the frequency content of a signal
» How much power in each frequency

From DSP Toolbox—>DSP anks
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Sine Wave1

Spectrum

Spectrum cannot be displayed for continuous or infinite sample times.

Two-sided Spectrum




» One versus Two-Sided Spectrum:
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Spectrum of 2 multiplied sinusoidal

gn*an=an"2=Dc+ double the frequency

%l a— i e *E

Input

Sine Wave Spectrum

Analyzer

F =100 Hz

D5SEB modulation
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Amplitude Modulation

» Amplitude Modulation is a process where the amplitude of a
carrier signal is altered according to information in a message
signal.

» The frequency of the carrier signal is usually much greater than the
highest frequency of the input message signal.
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AM - Basic Definitions

The AM signal

s(t)= A:[1+ Ke m(t) Cosa,t

The modulating signal:

mit)

The Carrier Signal:

c(t)z A.cosa,t
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AM - Basic Definitions

The Envelope:

H'[,]

s(t)= AfL+kem(t)

The AM Signal
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AM Spectrum
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Block Diagram of the simulation Environment

Information

Modulator Demodulator

Signal

Figure 1. Simulation Environment
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‘ AM Modulation Scheme[

A cosw .t
) — ks X ——s(l)
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=
Seope

AM Transmitter




AM Modulation Scheme
Results

Amplitude

u AM_Simulation/Vector Scope
File View Axes Channels Window Help
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AM Demodulator (Square-Law Demodulator)

52(3) = (Ac[l +ke m(r)]cos mﬁr)z = }( ) 25 A [1+R Gm'( )]

S5A4; [1 +he *'”(f)]z +.54; [1 the "”(f)]z cos 2c.1 = {1’ m + DC,

slr)- VT, ()

(o 2 LPF 1y — y

[ ]

547 [1 +keoem (r)]
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} AM Modulator‘DemoduIator [

AM Transmitter

Modulated Signal
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AM Demodulator sub-blocks
[SIsimulink Library Browser =10 x|

File Edit Yew Help

(& 4 ¢ |

Math Function: Mathematical funchions inchuding logarithmic, exponential, power, and
moduluz functiong. When the function has more than one argument, the first argument

correzponds to the top [ar left] input part.

=1 Tl Simulink ﬂ . *I
- B Commonly Used Blacks ®

. y Conkinuous =] Function Block Parameters: Math Function
----- #+| Discontinuities |:| |:| Maltpyan

i y Discrete M athermatizal functions including lagarithmic, exponential, power, and modulus
] . . . . funchions. When the function haz more than one argument, the first argurment
""" E Logic and Bit Operations min Mirh correzponds ta the top [ar left] input port,

----- # Lookup Tables

i i . Main | Signal Data T
- .3 Math Operations udl | - nalEsta fopes
miniu,y) ¥ | Minh :
4 I I 3 R Functian: | exp ;I

RE-'EIIj':." Dutput =ig
log

Sample ki 0™y

I-'I logll

rmagritude™2

 square
zqrt

—_— o

conj
reciprocal

Exp =

CAD — Dr.Eng. Basem ElHalawany




AM Demodulator sub-blocks

DSP System Toolbox
Estimation
Filtering
Adaptive Fiters
Filter De=signs
Multirate Fiters
Math Functions
Cluantizers
Signal Management

igiml
=iEar

FOdT o

[

Digital Filter

Cigital Filter
Design

Discrete FIR
Filter

» Select ”Digital Filter Design” and add it to the model
» Double click and configure as the next slide
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AM Demodulator sub-blocks

B Block Parameters: LPF (10 KHz) =5 ESH =

File Edit Analysis Targets View Window Help > Since the Ca rrier
A&k Q< 00K LMW2 00 Bk@RIE| N .
- - o frequency (fc) is 15 KHz
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and the maximal
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= i ] i i 1 i 1 1 i
e PR designed to pass
( Store Filter ... ] 0 b 10 15 20 25 30 35 40 45 .
e Frequency (MHz) frequencies below 5
_RespunseType+_FiﬂerDrder FFrequencySpeciﬁcatinns — Magnitude Specifications KHZ, and rEJeCtS
© Lowpass - () Specify order: |10 Units: | kHz - Units: |8 'i : :
O [righpess =) . i | frequencies higher than
©) Bandpass ’ @ Minimum erder - Apass: |1
= (7) Bandstop — Options Fpass: (5000 10 KHZ.
- 5 Astop: |80
) |pifferentiator ~ | || Density Factor. |18 Eeton.  l1nn00 |
|I— Design Method
IR | Butterwaorth ':
@ FIR |Equiripple vj
Input proceszing: Inherited (thiz choice will be removed - zee release notes) v: Design Fitter

Ready




AM Demodulator sub-blocks

7 il
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