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Fig. 6.1: An analog signal: continuous measurement of
pressure wave.
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Sampling and Quantization. (a):; Sampling the analog signal
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Cruantization is sampling the analod signal

Fig. 6.2:
in the time dimansion.

in the amplitude dimension.
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Fig. 6.2: Building up a complex signal by superposing sinusoids
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Fig. 6.4: Aliasing. (a): A single frequency. (b): Sampling at
exactly the frequency produces a constant. (c): Sampling at
1.5 times per cycle produces an alias perceived frequency.
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Nyquist Theorem

* Nyquist Theorem: {55 —1{[EzH 5% & band-limited (i 2 57 N A (K
E?ﬁﬁﬁfﬂim/ﬁzﬁﬁﬁfz Pt DAHASE 24285 f%axﬁ/[ 2(f, - f1)-

* Nyquist frequency: NyquistZE X fy—F o

» N EIRE FIRR AN Nyquist frequency HUENSE » FTRAR S S GtH
—{antialigsing filter o] DARR I HUEE 2380 A GRS AR A 5 AENyquist
frequency#p[E| A o

« UEEIER » EETE>R K Alias FrequencyfJEERL | -

* f alias — sampling f true’ forf true < sampling <2 f true




ADC0804 sampling rate and resolution

 ADC0804
* Resolution: 8 bits
e Sample rate: 10 kSPS (max)
e Sound frequency:
NE A DU RIRY RS » HAR2H[E /520 Hz4220,000 Hz
<#ENyquist Theorem ADC 0804 ]q—j(ﬁﬁﬁﬂﬁﬁzﬁj 5 KHz
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Signal to Noise Ratio (SNR)

o (EfERH R ARV Y BE & BB U fsignal to noise ratio (SNR)
« Hl=E ek ERY T -
« SNRIEH 2Dl decibel & EE A7 (dB) > i1 dBFEE1belfy1+43 22— - DL
zgéﬁﬁzsmﬁ%ﬁﬁ%}%%@ﬁﬁ HY D10 R YT 8 - BRAllEF=

* SNR = 10|0810V25igna//Vznoise=20|oglovsignal/

Vnoise
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Signal to Noise Ratio (SNR)
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20log,,(10)=20dB.
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Table 6.1; Magnitude levels of Common sounds, in decibels

T hreshold of hearing
Fustle of leaves

Very quiet room
Average room
Conversation

Busy street

Loud radio

Train through station
Riveter

T hreshold of discomfort
T hreshold of pain
Damage to ear drum

0
10
20
40
60
70
=10,
90
100
120
140
160
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Fig. 6.6: NMonlinear transform for audio signals
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Table 6.2 Data rate and bandwidth in sample audio applications
Cauality Sample Bits per Maono/ Cata Rate Frequency
Fate Sample Steren runcompressead ) Eand
(KHz) (kB /sec) (KHZz)
Telephone g Mono 0, 200-3 .4
AM Radio 11.025 Maono 11.0 0.1-5.5
FM Radio 22,05 16 Stereo 88.2 0.02-11
CD 44.1 16 Stereo 176.4 0.005-20
DAT 48 16 Stereo 192.0 0, 005-20
CWD Audic | 192 (max) | 24 (max) | & channels 1,200.0 (max) 0-96 (max)
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