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ABSTRACT

The purposes of this research was to develop the Low Cost Diode and
Transistor Curve Tracer to reduce the cost of purchasing equipment for technicat
college and industrial and community education college laboratory. The research
theory for measuring the characteristics of semiconductor devices is used as the
conceptuat framework to develop the characteristics of diodes and transistors that
can be displayed by the computer. This feature can be configured to measure
current and voltage of the devices. The bias of electronic devices and the
relationship between current and voltage are recorded and displayed as a graph of
the device with the computer. The results showed that the performance of the
device characteristics of diodes and transistors. The research results were found that

the quality of the Low Cost Diode and Transistor Curve Tracer was at the good level

(A1 X =4.07, S.D=0.50) the efficiency of the Low Cost Diode and transistor Curve

Tracer (Accuracy = 96.44%) was based on the accuracy of not less than 95 percent.
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A157197 4.2 mansmnussanSamannmsvageusmsgunsaissunmislen

VoD (V)
Tolen 02 04 06 08 why
dnnm | wdesin |feugndes] dunn | nferdn |mrnugndias] Ann | wiesda [dniugnds| dnnw | wlodde | Aramgnde
1nd001 | 6.672E-07  6.590E-07 98.77 3.289€-05 | 3.051E-05 92.77 1.589E-03 | 1.528E-03 96.18 7.671E-02| 7.469E-02 97136 95.44
14002 {6.672E-07 6.020E-07 90.22 3.289E-05 | 3.128E-05 95.12 1.589£-03] 1.865E-03 92.22 76716-02| 7.557E-02 9851 95.28
1nd006 | 6.672E-07 [ 6.380E-07 95.62 3.289€-05 | 3.1238-05 94.96 1.589E-03| 1556€-03 9795 T671E-02| 7.822E-02 96.75 96.55
14007 | 6.672E-07 | 6.490E-07 9727 3.289E-05 | 3.137E-05 95.39 1.589E-03 | 1.432E-03 90.14 7.671E-02| 7.658E-02 99.83 95.12
1nd148 | 1.743£-07 | 1.470£-07 8432 1.168E-05] 1.047E-05 89.63 7.712E-04] 7.765E-04 99.31 5.090E-02 | 4.826E-02 9281 9458
Ind150 | 7.764E-08(7.6506-08| - 9853 8.296€-06 | 8.129¢-06 97.99 8.782E-04] 8.659E-04 98.60 9295E-02} 7.778E-02 8368 93.42
1n4151 | 1.684E-07] 1.620E-07 96.20 1.3238-05 | 1.257E-05 95.03 1.026E-03| 9.720E-04 94.75 7.955€-02{ 7.863€-02 98.85 96.21
104152 |9.367€-0819.120€-08 9736 7.177€-06 | 7.028E-06 97.93 5.428E-04 | 5349E-04 98.55 4.104E-02| 4.059E-02 98.90 98.06
1n4446 | 9.829€-08 | 9.600E-08 97.67 9.218E-06 | 8.935E-06 96.93 8.553E-04| 8325E-04 97.33 7.936E-02| 7.357E-02 9271 95.66
1nd448 | 1.7d47€-07 | 1.660€-07 9503 1.173E-05] 1.187E-05 98.81 7.762E-04 | 7.628E-04 98.27 5.135£-02 | 4.865€-02 94.74 97.28

a157471 4.2 (Aa)

VDD (V)
olon 1 1.2 14 iy
Annn | wisedn |Aeugndes| dwan | wdeste [Admingndes]| Annm | wlesin |Aimanugndes

1n4001 3.704E+00 | 3.597E+00 97.11 1.789E+02 | 1.665E+02 93.09 8.637E+03 | 8.543E+03 9891 96.37
1n4g02 3.704E+00 | 3.665E+00 98.94 1.789E+02} 1.743E+02 97.45 8.637E+03| 8.423E+03 97.52 97.97
1n4a006 3.704E+00 | 3.459E+00 93.38 1.789E+02 | 1.678E+02 93.81 8.637E+03 [ 8.217E+03 95.14 %94.11
1n4007 3.704E+00 | 3.598E+00 97.13 1.789E+02| 1.707E+02 95.43 8.637E+03 | 8.345E+03 96.62 96.39
1n4148 | 3.360E+00 | 3.192E+00 95.01 2218E+02 | 2.109E+02 95.11 1.464E+04 | 1.335E+04 91.21 93.78
1n4150 9.839E+00 | 9.675E+00 98.34 1.041E+03 | 9.870E+02 94.78 1.102E+05 | 1.028E+05 9326 95.46
1n4151 6.168E+00 | 6.012E+00 97.46 4.783E+02| 4.612E+02 96.42 3.709E404 | 3.651E+04 9843 97.44
1nd152 3.103E+00 | 2.896E+00 93.32 2.347E+02} 2.222E+02 94.69 1.774E+04 | 1.690E+04 95.25 94.42
1nadas | 7.363€+00| 7.159E+00 97.24 6.831E+02 | 6.769E+02 99.09 6.338E+04 | 6.094E+04 96.16 97.49
1nd448 3.397E+00 | 3.245E+00 95.53 2.247E+02| 2.130E+02 94.78 1.487€+04 | 1.319E+04 88.72 93.01

wily 95.72
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AsNil 4.3 wamsvnUszAnSawnisveaeumegunsailssimnsulanesuliaduidy

VCE 7 18 50 uA
nudanes 0.25 1 2 o
foua | wlesin [sewgndee| Ao | oeleeda [deugndes| dwin | wladin |Femugndes

2n2222 |5.950E-03]5.769E-03 96.96 6.010E-03 5.700E-03 94.84 6.090E-03]6.011E-03 98.70 96.83
2n3904 | 2.089E-02|1.898E-02 90.86 2.110E-02(2.017E-02 95.59 2.138E-02|2.048E-02 95.78 94.07
9012 9.512E-03}9.460E-03 99.45 9.548E-03]9.349E-03 97.92 9.595E-039.432E-03 9830 98.56
9014 9.512E-03(9.384E-03 98.66 9.548E-03|9.250E-03 96.88 9.595E-0319.332E-03 91.26 97.60
BD135 |6.217E-03|6.071E-03 97.65 6.238E-03|6.007E-03 96.30 6.266E-03 | 6.008E-03 95.88 96.61
BD137 |6.217E-03]5.998E-03 96.48 6.238E-03]6.149E-03 98.57 6.266E-0315.894E-03 94.06 96.37
BD139 [6.217E-03)6.128E-03 98.57 6.238E-0315.960E-03 95.54 6.266E-03 | 5.965E-03 95.20 96.44
BC546 1.267€-02{1.107E-02 8734 1.275E-02]1.169€-02 91.69 1.285€-02]1.247E-02 97.06 92.03
BCSa7 1.267E-02]1.183E-02 93.34 1.275E-02 | 1.265E-02 99.22 1.285E-02[1.220€-02 94.96 95.84
BC548 1.267€-02| 1.220E-02 96.25 1.275E-02 | 1.200E-02 94.13 1.285E-02| 1.238E-02 96.36 _95.58

A1519% 4.3 (5iB)

VCE 718 50 uA
niudames 3 4 5 wdn
funn | wiesin |Aamagndes| dAwon | wledn |Amwgndas| A | wedesia |Anenugndes

2n2222 | 6.170E-03|6.058E-03 98.18 6.250E-03 (6.012E-03 96.19 6.331E-03]6.198E-03 9791 97.42
2n3904 |2.166E-02|2.107E-02 97.26 2.194E-022.096E-02 95.51 2.223E-02|2.043E-02 9192 94.90
9012 9.643E-03(9.360E-03 97.07 9.690E-03  9.460E-03 97.63 9.738E-03[9.467E-03 9722 97.31
(9014 9.643E-03{9.289E-03 96.33 9.690E-03 | 9.358E-03 96.57 9.738E-03|9.566E-03 98.24 97.05
BD135 6.294E-03 | 5.963E-03 94.74 6.322E-03 (6.178E-03 97.72 6.350E-03]6.145E-03 96.77 96.41
BD137 6.294E-03]5.999E-03 9531 6.322E-03 [ 6.042E-03 95.57 6.350E-03]6.102E-03 96.10 95.66
BD139 6.294E-03 [ 6.124E-03 97.30 6.322E-03 [ 6.123E-03 96.85 6.350E-03|6.230E-03 98.11 97.42
BC546 1.295E-02 | 1.243E-02 96.01 1.305E-02}1.231E-02 9436 1.314E-02| 1.286E-02 97.84 96.07
BC547 1.295E-02|1.266E-02 97.79 1.305E-02 | 1.259€-02 96.51 1.314E-02|1.276E-02 971.07 97.12
BC548 1.295€-02 | 1.205E-02 93.07 1.305E-02}1.297E-02 99.42 1.314E-02| 1.223E-02 93.04 95.18
Wiy 96.22
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MINT 4.4 wansvsEavSnmmsneaeumsgunsailssavmsudameselafidui

VCE 718 50 uA
nudamas 0.25 1 2 wde
fun wiavin  |Ammgndes)  fuin waavin |memugndies| Ao | wededin | Aemgndies
2n2223 | -1.525E-03 | -1.374E-03 9009 -1.585E-03 [ -1.569E-03 9896 -1.666E-03 | -1.588E-03 9532 94.79
2n3905 | -8.575E-03 | -4.364E-03 9538 | -0.756E-03 | -4.516E-03 9494 | -6.998E-03 | -4.761E03| 9526 95.20
9013 | -1.896E-02 | -1.399E-02 9350  [-1.550E-02 | -1.488E-02 | 9602  |-1.621E-02 | -1.589E-02 [ 9804 95.85
9015 -1.896E-02 | -1.457E-02 9737 -1.550£-02 | -1.519€-02 9802 -1.621E-02 { -1.543E-02 9520 96.87
BD136 | -1.701€-02 | -1.633€-02 9599 | -1.757E02 | -1.727E-02 9827 | -1.832E-02 | -1.797E02| 9808 97.45
BD138 -1.701E-02 | -1.682E-02 9887 -1.757E-02 | -1.698E-02 96.62 -1.832E-02 | -1.693E-02 9240 95.96
BD140 -1.701E-02 | -1.622E-02 95.34 -1.757E-02 | -1.707E-02 97.13 -1.832E-02 | -1.756E-02 9584 96.10
BC556 -8.765E-03 | 8.539E-03 97.43 -8.853E-03 | -8.591E-03 97.04 8.972E-03 | -8.477E-03 9449 96.32
BCS57 -8.765E-03 | -8.497E-03 96.95 -8.853E-03 | -8.489E-03 95.88 -8.972E-03 | -8.578E-03 95.61 96.15
BC558 -8.765E-03 | -8.585E-03 97.95 -8.853E-03 | -8.501E-03 96.02 -8.972E-03 | -8.643E-03 96.34 96.77
13797 4.4 (f0)
VCE 7118 50 uA
e 3 4 5 e
A wiatd  |Menugndas]  Awan wdavin  |Ammgedo] A | et [dwennugniies
2n2223 -1.746E-03 | -1.672E-03 9574 -1.827E-03 | -1.699E-03 93.00 -1.907E-03 |-1.847E-03 96.83 95.19
2n3905 -5.239€-03 | -5.043E-03 96.25 -5.481E-03 | -5.289E-03 96.50 -5.722E-03 {-5.469E-03 95.57 96.11
9013 -1.692E-02 | -1.632E-02 96.46 -1.763E-02 | -1.710£-02 96.99 -1.834E-02 (-1.746E-02 95.19 96.21
9015 -1.692E-02 | -1.688E-02 99.77 -1.763E-02 | -1.687E-02 95.68 -1.834€-02 |-1.734E02 94.53 96.66
BD136 | -1.907E-02 | -1.843E-02 9660 | -1.982E-02 | -1.922E-02 9697 | -2.057E-02 |-1.933602| 9398 95.86
BD138 -1.907E-02 | -1.881E-02 98.63 -1.982E-02 | -1.967E-02 99.24 -2.057E-02 |-2.002E-02 97.33 98.40
BD140 -1.907€-02 | -1.802E-02 94.49 -1.982E-02 | -1.945E-02 9813 -2.057E-02 |-1.996E-02 97.04 96.55
BC556 -9.090E-03 | -8.954E-03 98.50 -9.209€-03 | -9.031E-03 98.07 -9.327E-03 |-9.154E-03 98.15 98.24
BC557 9.090E-03 | -8.823E-03 97.06 -9.209E-03 | -8.914E-03 96.80 -9.327E-03 [-9.065E-03 97.19 97.02
BC558 -9.090£-03 | -8.856E-03 9742 9.209E-03 | -8.887E-03 96.51 -9.327€-03 |-9.103€-03 97.60 97.18
Wiy 96.04
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