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1. Executive Summary




B Prifysgol Cymru
3N Y Drindod Dewi Sant

" University of Wales
Trinity Saint David

2. Research into analogue and digital communication

systems and techniques
(1400)

Amplitude and frequency modulation techniques

In 1897, Tomaso Guglielmo Marconi invented a wireless transmitter that could send
the human voice through space without wires. The classic Marconi radio used a
method of modulation known today as amplitude modulation or AM.

In AM transmissions, the amplitude of a carrier frequency changes in accordance
with an input analogue signal. The frequency of the carrier remains constant.
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Figure 1 shows

ADCs affect of the range and frequency.
PAM PCM

Modulation schemes (QPSK QAM 16)

Pleisiosynchronous (near synchronous) and synchronous digital hierachy
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3. Experimental Method

3.1 Frequency Modulation Experiment
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3.2 ADC Experiment
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4. Testing, results and analysis

4.1 Frequency Modulation Experiment

= 153 ) et

Frequency === -== - == Whole trace
B Frequency  983.5mHz 9834 m.. 983.5 mHz 9834 mHz 3651 .. 20  Whole trace
B  Peak To Peak 1.999V 1.999V (1999 V 1.999 V ov 20  Whole trace

e = ==

- T r . :
Frequency  489.6 kHz 423.1 kHz 489.6 kHz 453.1 kHz 33.86 kHz 20 Whole trace

A
B  Frequency - |- |- - Whole trace
B

Peak To Peak Whole trace
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T — T
Frequency  423.1 kHz 423.1 kHz 489.6 kHz
Frequency
Peak To Peak

Thares | Mare 13 =

Whole trace

Whole trace

Whole trace

A Frequency : === === :
B Frequency  983.2 mHz 983.1 m.. 983.2 mHz 983.1 mHz 2552 p.. 20  Whole trace
B PeakToPeak 2989V 2989V 2889V 2989V 0V 20 Whole trace

Frequency 506 kHz
Frequency --- s
Peak To Peak i

405.7 kHz 506 kHz

W Capore Comrt. ipan

4459 kHz 50.29 kHz 20 Whole trace
Whole trace

Whole trace
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Frequency
B Frequency me
B Peak To Peak

4059 kHz 4059 kHz 506 kHz

oz

465.9kHz 5024 kHz 20  Whole trace
Whole trace
Whole trace

s

Frequency

Frequency ~ 982.5 mHz 9825 m..
B Peak To Peak 3982V 3982V

3.982 Vv

982.5 mHz 982.5 mHz 28.37 p...
3.982V oV 20

o

20  Whole trace

Whole trace

B Frequency | | |
B Peak To Peak

Whole trace
‘Whole trace
Whole trace
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. = fiae - -
A  Frequency  389.1 kHz 389.1 kHz 5219 kHz 67.61 kHz 20 Whole trace
B Frequency - Whole trace
B Peak To Peak - - Whole trace
.
=

B Frequency  982.2 mHz 982.2 m.. 982.2 mHz 9822 mHz 28.33 p.. 20 Whole trace
B | Peak To Peak 5.055V 5011V 5055V 5.046 V 1835mv 20 Whole trace
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Frequency 538 kHz 3714 kHz 538.4 kHz 4464 kHz 8502 kHz 20 Whole trace
B Frequency - | === - - Whole trace
B Peak To Peak - — o . Whole trace
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A  Frequency 3714 kHz 3714 4547 kHz 85.48 kHz 20 Whoale trace
B Frequency - === e [2== Whole trace
B Peak To Peak - --- --- Whole trace
Side band

B Frequency 2001Hz 19.99Hz 2007 Hz 2004Hz 3051m.. 7 Whale trace
B Peak To Peak 1.999V 1999V 1999V 1.999 V oV 7 Whole trace
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A 456 20.43 kHz 20 Whole trace
B Frequency o i i son ‘Whole trace
B Peak To Peak - Whole trace

s -y
E: = 18 0s 18 s “ o =0 Be
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A C RMS 349 V - V 1.349 Vv v 0 Vhole trace
A Frequency 103.9Hz 1039 Hz 104 Hz 103.9Hz 21.79 mHz 20 Whole trace
B ACRMS 1387V 1386V 1388V 1387V 4446V 20 Whole trace
A Frequency 103.9Hz 1038 Hz 104Hz 1039 Hz 21.79 mHz 20 Whole trace
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A .
A Frequency 103.9 Hz 103.9Hz 103.9Hz 103.9 Hz 2599 mHz 20 Whale trace
B ACRMS 1338V 1335V 1339V 1338V 9889,V 20 ‘Wheole trace
A Frequency 103.9 Hz 103.9Hz 1039 Hz 103.9 Hz 2599 mHz 20 Wheole trace

Frequency 1038 Hz 1034 Hz 1041 Hz 103.9Hz 1514 mHz 20 Whole trace
B ACRMS 147TmV 1467.. 1478. 147mV 28234V 20 Whole trace
A Frequency 103.8Hz 1034 Hz 104.1Hz 1039Hz 1514 mHz 20 Whole trace

A ACRMS 1506V 1505V 1.5 Whole trace
A Frequency 103.9Hz 1038 Hz 1039 Hr 103.9Hz 273 mHz 20 ‘Whole trace
B ACRMS 1524V 1521V 1526V 1524V 155mv 20 Whole trace
A Frequency 103.9Hz 1038 Hz 1039Hz 1039Hz 273mHz 20 ‘Whole trace
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Frequency 103.7 Hz 103.7 Hz 103.8 Hz 103.7 Hz 21.14 mHz 20
ACRMS 1968V 1968V 1972V 187V  1195mV 20 Whole trace
F 103.7 Hz 103.7 Hz 1038 Hz 103.7 Hz 21.14 mHz 20 ‘Whole trace

quer
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s "o o -

A AC RMS mV. . - myV Ui Whole trace
A Frequency 1036 Hz 103.5Hz 104.1Hz 103.7Hz 1203 mHz 20 ‘Whole trace
B ACRMS 5098.. 5065. S514mV 5093. 1946uv 20 ‘Whole trace
A ] 1036 Hz 1035 Hz 104.1Hz 103.7Hz 1203 mHz 20 Whole trace

-8

A AS 1614V 1614V

A v 2 le trace
A Frequency 103.8 Hz 1037 Hz 1038 Hz 103.7 Hz 189 mHz 20 Whole trace
B ACRMS 1662V 1661V 1663V 1662V 4427uV 20 Whole trace
A Frequency 103.8 Hz 1037 Hz 1038 Hz 105.7 Hz 189 mHz 20 ‘Whole trace
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A Frequency 1037 Hz 1036 Hz 1037 Hz 103.7Hz 1665 mHz 20 Whele trace
B JACRMS 1858V 1957V 1958V 1958V 4063 v 20 Whole trace
A Frequency 103.7 Hz 103.6 Hz 103.7 Hz 103.7Hz 1665 mHz 20 Whole trace

-

A 4 1 1.40 1.404 V 2
A Frequency 1088 k. 1088k. 1.089k. 1.088k. 3225mHz 20 Whole trace
B ACRMS 145V 1448V 1454V 1451V 18637 mV 20 ‘Whole trace
A Frequency 1088k. 1.088k. 1.089k. 1.088k. 3225mMz 20 Whole trace

A e

A Frequency 1045 k.. 1045k. 1045k. 1045k. 7682 mHz 20 Whole trace
B ACRMS 1426V 1334V 1445V 1377V 3186mv 20 Whole trace
A Frequency 1045 k.. 1045 k. 1045k. 1045k. 7682 mHz 20 Whole trace
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A
A Frequency 4054 kHz 4.053 kHz 4.056 kHz 4.054 kHz 736 mHz 20 Whole trace
B Peak To Peak 5099V 5099V 519V 5185V 2034mV 20 Wheole trace
B Frequency 4288 kHr 4.003 kHz 4.968 kHz 4.295kHz 3221 Hz 20 Whale trace

)
A Frequency 5013 kHz 5012 kHz 5019 kHz 5015 kHz 1.329Hz 20 Whole trace
B Peak To Peak 4006V 5463 mV 4188V 2791V 1193V 20 Whale trace
B Frequency  5.001 kHz 4.999 kHz 5.007 kHz 5.001 kHz 1.889Hz 20 ‘Whole trace

A e trace
A Frequency  6.04 kHz 6.039 kHz 6.042kHz 6.04 kHz 935.7mHz 20 Whole trace
B Peak To Peak 3961V 387V 4097V 3997V  6371mV 20 Whole trace
B 3 3.997 kHz 3.354 kHz 4283 kHz 3948 kHz 2174Hz 20 Whole trace
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5. Conclusions and Recommendations
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ENGAGEMENT WITH LITERATURE

(

y"’ There was very little evidence of any research being
carried out for this assignment.

KNOWLEDGE AND UNDERSTANDING

(

y"’ The knowledge and understanding of the subject
demonstrated by this assignment was generally
superficial and lacked critical understanding. The
report lacked a lot of the required detail and
contained significant inaccuracies and too much
irrelevant material. Additionally, your understanding
of most of the basic principles as well as the higher
level concepts was not shown. Further work - There
were a few omissions and misunderstandings

10




throughout the task, which could be read up on for
future reference. Explanations need to be written in
much more detail and written in a more logical and
clearer way.

COGNITIVE AND INTELLECTUAL

(

I‘ The was no evidence of any analysis or evaluation within the report.

PRACTICAL APPLICATION

[

y“ Your application of practical skills for this task was 1 2
generally good. You used the resources available
appropriately when designing the circuit and you
used appropriate options for testing and evaluating
the circuit performance. You managed to design an
efficient circuit that functioned within the
specification and achieved this by only asking for
assistance when appropriate. Your results were
comprehensive and allowed for a good conclusion
to be attempted.

TRANSFERABLE SKILLS FOR LIFE

[

y‘ Your written report was reasonably well presented 5
in terms of content and layout and was mostly
structured in a coherent way, however you should
endeavour to use the available word count more
effectively in future.
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