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Analog
System

« Analog system: A system that operates continuously, with_infinite
precision and infinitesimal time spacing between signaling points
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« Digital system: A system that operates continuously, with finite
precision and discrete spacing between signaling points
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Anti-aliasing Sample Quantization
& Hold
— g_nalolg = Discrels i fine Discrete in time —>
igna i - li and amplitude
Bandwidth Continuous in amplitude P
Reduction

Mechatronics, godfery
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(a) analog signal (b) sampled equivalent
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The effect of different sampling rates when sampling the waveform cos(60t)
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Aliased Signal
100Hz Sine Wave Sampled at 100Hz
Adequately Sampled
I g y P
for Frequency Only
(Same # of cycles)
100Hz Sine Wave Sampled at 200Hz
- Adequately Sampled
for Frequency and
Shape
100Hz Sine Wave Sampled at 1kHz
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http://www.soundonsound.com/sos/sep07/articles/digitalmyths.htm



5y Jsowd 5 oads olmyl Cualad poe 4y bgyye g alul, oiile aly Cowb bl 4 16l KeKis -)

Se sleile; 51 el yauy i loj sl 0,90 10 (5 10, 00ld 4y bogs e 15,10 5 diged Y

Digital code

ldeal ADC

i

~

Quantization

http://www.diracdelta.co.uk/science/source/q/u/quantization%20error/source.html
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For a real signal digitizing this with a 3 bit ADC gives a very poor representation of the signal.

digital
( representation| ~,
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time |

amplitude

1

http://www.diracdelta.co.uk/science/source/q/u/quantization%20error/source.html
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amplitude
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Resolution:

No of bits Number of States Resolution (%)

1 2! =2 50

2 22 =4 25

3 23 =8 12.5

4 2¢ =16 6.25

8 28 = 256 0.301
10 210 = 1024 0.008
12 212 — 4006 0.024
16 216 — 65536 0.001526

20 220 = 1048576 0.000095

http://teacher.buet.ac.bd/zahurul/



(ADC) Jliws 4 S 6T Joond

S5 glas

— 3
CONTINUDUS ANALOG S1GNAL
DISCRETE REPORTED DIGITAL LEVEL
DIGITAL LEVELS \ /“
L 4 r N
QUANTIZATION
ERROR
» RESOLUTION
d
Iz ACTUAL ANALOS LEVEL
4
"~ -
o
- ACTUAL ANALDG LEVEL MAX.
QUANTIZATION
ERROR
(= % RESOLLITION)
QUANTIZATION ERROR
REPORTED DIGITAL LEVEL
\ J

http://www.bb-elec.com/Learning-Center/All-White-Papers/Data-Aquisition-and-10/The-Fine-Art-of-Analog-Signal-Sampling.aspx
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0.25 = 100/2 ™
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