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0707 0.707
fes = 27RC~ 2% 3.14 x 4.7 x 103 x 10 x 1072

= 2395 = 2000 Hz
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D9 D8 | D7 | D6 | DS | D4 | D3 | D2 | D1 | DO | Vout
0 0 0 0 0 0 0 0 0 0 0 0.000
1 0 0 0 0 0 0 0 0 0 1 0.005
2 0 0 0 0 0 0 0 0 1 0 0.010
3 0 0 0 0 0 0 0 0 1 1 0.015
4 0 0 0 0 0 0 0 1 0 0 0.020
5 0 0 0 0 0 0 0 1 0 1 0.024
6 0 0 0 0 0 0 0 1 1 0 0.029
7 0 0 0 0 0 0 0 1 1 1 0.034
8 0 0 0 0 0 0 1 0 0 0 0.039
9 0 0 0 0 0 0 1 0 0 1 0.044
10 0 0 0 0 0 0 1 0 1 0 0.049
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D9 D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | V out
1013 1 1 1 1 1 1 0 1 0 1 4.946
1014 1 1 1 1 1 1 0 1 1 0 4.951
1015 1 1 1 1 1 1 0 1 1 1 4.956
1016 1 1 1 1 1 1 1 0 0 0 4.961
1017 1 1 1 1 1 1 1 0 0 1 4.966
1018 1 1 1 1 1 1 1 0 1 0 4971
1018 1 1 1 1 1 1 1 0 1 1 4.976
1020 1 1 1 1 1 1 1 1 0 0 4.980
1021 1 1 1 1 1 1 1 1 0 1 4.985
1022 1 1 1 1 1 1 1 1 1 0 4.990
1023 1 1 1 1 1 1 1 1 1 1 4.995
1024 1 1 1 1 1 1 1 1 1 1 5.000
Lo 20 Jal e (B0 / Bl Jy gl £(2) Js2a
Sample | (volt)V; ND ND( using approximation binary
rules) value

1 2.8 573.44 573 1000111101

2 2.4 491.52 492 0111101100

3 2.05 419.84 420 0110100100

4 3.2 655.36 655 1010001111

5 2.74 561.152 561 1000110001

6 2.25 460.8 461 0111001101

7 1.6 327.68 328 0101001000

8 3 614.4 614 1001100110

9 1.5 307.2 307 0100110011

10 2.5 512 512 1000000000

11 3.5 716.8 717 1011001101

12 4.2 860.16 860 1101011100

13 3.27 669.696 670 1010011110

14 1 204.8 205 0011001101

15 0.6 122.88 123 0001111011

16 3.08 630.784 631 1001110111

17 34 696.32 696 1010111000

18 2.14 438.272 438 0110110110

19 2.61 534.528 535 1000010111

20 1.97 403.456 403 0110010011
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Aol A0l ) L) / ) gt 1(3) st

binary value (using DAC) V., AV = |V; — Vel
1000111101 2.798 0.002
0111101100 2.402 0.002
0110100100 2.051 0.001
1010001111 3.198 0.002
1000110001 2.739 0.001
0111001101 2.251 0.001
0101001000 1.602 0.002
1001100110 2.998 0.002
0100110011 1.499 0.001
1000000000 2.5 0
1011001101 3.501 0.001
1101011100 4.199 0.001
1010011110 3.271 0.001
0011001101 1.001 0.001
0001111011 0.601 0.001
1001110111 3.081 0.001
1010111000 3.398 0.002
0110110110 3.139 0.001
1000010111 2.612 0.002
0110010011 1.968 0.002
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low .
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Abstract— The research aims to calculate the precision transfer from the analogue to digital convertor
(ADC) and the digital to analogue convertor (DAC) of the ATmega microcontroller series that are widely
used in various circuits and their application of weak signals such as boi-signals, especially heart sounds
signals.We chose the ATmega8 microcontroller and performed the measurements and results on the first
heart sound (S1) after enforcement the simulations of an electronic stethoscope using the famous program
proteus8 for electronic systems. We performed the analogue to digital conversion (ADC) for 20 samples of
the signal and then we performed the opposite process DAC using 2R-R resistor network with 10 inputs.The
results obtained showed a near perfect match between the signals before and after the conversion. Which

suits this type of application.

Keywords— Heart sounds, stethoscope, microcontroller, analog to digital convertor, digital to analog convertor.



