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5.1.2 H[E-REXZRBZ%

3 LM35 i B AR AR - R R (0°C 3 100°C)

mE (°C) mEE (V) FRRE (V)

0 0.009 0.011

0.047 0.061
10 0.082 0.111
15 0.148 0.153
20 0.198 0.203
25 0.249 0.243
30 0.300 0.293
35 0.341 0.334
40 0.392 0.382
45 0.452 0.432
50 0.482 0.480
95 0.527 0.527
60 0.570 0.573
65 0.611 0.617
70 0.662 0.671
75 0.703 0.716
80 0.742 0.770
85 0.793 0.813
90 0.843 0.843
95 0.883 0.893
100 0.930 0.930
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Listing 1: 45 & MATLAB code

1 temperature = [0, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,
70, 75, 80, 85, 90, 95, 100];

2 heating_voltage = [0.009, 0.047, 0.082, 0.148, 0.198, 0.249, 0.300,
0.341, 0.392, 0.452, 0.482, 0.527, 0.570, 0.611, 0.662, 0.703,
0.742, 0.793, 0.843, 0.883, 0.930];

3 cooling_voltage = [0.011, 0.061, 0.111, 0.153, 0.203, 0.243, 0.293,
0.334, 0.382, 0.432, 0.480, 0.527, 0.573, 0.617, 0.671, 0.716,
0.770, 0.813, 0.843, 0.893, 0.930];

average_voltage = (heating_voltage + cooling_voltage) / 2;

p_heat = polyfit(temperature, heating_voltage, 1);
p_cool = polyfit(temperature, cooling_voltage, 1);

p_avg = polyfit(temperature, average_voltage, 1);

© 00 N O Ut

10 y_heat_fit
11 y_cool_fit

polyval (p_heat, temperature);

polyval(p_cool, temperature);
12 y_avg_fit = polyval(p_avg, temperature);
13
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14

15

16

17
18
19
20
21
22
23
24
25
26

27
28

29

30
31

32

33

34
35
36
37
38
39
40
41

42
43
44
45
46
47
48
49
50

r2_heat = 1 - sum((heating_voltage - y_heat_fit)."2) /
sum ((heating_voltage - mean(heating_voltage)) . 2);

r2_cool = 1 - sum((cooling_voltage - y_cool_fit)."2) /
sum((cooling_voltage - mean(cooling_voltage)) . 2);

r2_avg = 1 - sum((average_voltage - y_avg_fit). 2) /

sum((average_voltage - mean(average_voltage)) . 2);

temp_fit = linspace(0, 100, 200);

heat_fit = polyval(p_heat, temp_fit);
cool_fit = polyval(p_cool, temp_fit);
avg_fit = polyval(p_avg, temp_fit);

5 %
figure('Position', [100, 100, 1200, 800]);

scatter (temperature, heating_voltage, 80, 'red', 'filled',
'DisplayName', 'Ffi& & & ');

hold on;

scatter (temperature, cooling_voltage, 80, 'blue', 'filled',
'DisplayName', '[§ & B 5 ');

scatter (temperature, average_voltage, 80, 'green', 'filled',

'DisplayName', 'F ¥ ®EE");

plot(temp_fit, heat_fit, 'red', 'LineWidth', 2, 'DisplayName',
sprintf (' FH IR W 6 L (R?L=0u%.4) ', r2_heat));

plot(temp_fit, cool_fit, 'blue', 'LineWidth', 2, 'DisplayName’,
sprintf (' [# & WL 6 L (R?u=0u%.4) "', r2_cool));

plot(temp_fit, avg_fit, 'green', 'LineWidth', 2, 'DisplayName’,
sprintf (' FH A &L (R2u=0%.4£) ", r2_avg));

equation_text = {
sprintf (' & :Lyu=0%.4fx +,%.4f ', p_heat (1), p_heat(2)),
sprintf (' & & :uyu=u%.4fx+,%.4f", p_cool (1), p_cool(2)),
sprintf (' F ¥y =u%.4fx + %.4f"', p_avg(l), p_avg(2))

}s

annotation('textbox', [0.02, 0.75, 0.2, 0.2], 'String',
equation_text,
'"FitBoxToText', 'on', 'BackgroundColor', [0.96 0.96 0.86],
'FontSize', 10, 'EdgeColor', 'black');

xlabel (' & ,(°C)', 'FontSize', 12);

ylabel (' H# JE,(V)', 'FontSize', 12);

title('LM35um & 1% B & # K -ig & £ ¥ &', 'FontSize', 14);
legend ('Location', 'northwest', 'FontSize', 10);

grid on;

x1im ([0, 100]1);
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o1
52
53
54
55

56

57

ylim([0, 1.01);
hold off;

fprintf (" F B WA 7 E uyu=uh.4fx +0%.4F, R*L=1%.4f\n', p_heat (1),
p_heat(2), r2_heat);

fprintf ("M E WA 7 E uyu=0%.4fx +0%.4F, R?u=%.4f\n"', p_cool (1),
p_cool(2), r2_cool);

fprintf (' FH YU 4 7 & tuyu=uh.4fx+u%.4f, R u=u%.4f\n', p_avg (1),
p_avg(2), r2_avg);
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