. High Stability Thermistor Assembly
mﬂmﬁyg Technologies ATHI10KB3404KL2A)

consists of three wversions, ATH10KB3404KL2AT65S,
ATH10KB3404KL2AT65 and ATH10KB3404KL2A. The
ATH10KB3404KL2A has bare leads coated with copper, the
ATH10KB3404KL2AT65S has the leads covered by high
temperature plastic tubing and sealed by epoxy, while the
ATH10KB3404KL2AT65 is the non-sealed version.
Compared with conventional assemblies containing epoxy
encapsulated thermistors, ATH10KB3404KL2A presents
higher long term stability, higher reliability and wider
temperature range. In addition, it is compact size and has a
short response time.

The ATH10KB3404KL2A series thermistor can be used to
measure the temperatures of laser diodes, optical components,
etc., with high accuracy and long term stability.

There are some differences among ATH10KB3404KL2A,
ATH10KL2B and ATH10KL2C. First, the ring sizes are
different. Second, the thermistor head in ATH10KB3404KL2A
is the same as ATH10KR8B, while the heads in ATH10KL2B
and ATH10KL2C are the same as ATH10K1R25. Last,
the resistance temperature characteristics in ATH10KL2B
and ATH10KL2C are the same, but different from
ATH10KB3404KL2A.

SPECIFICATIONS

Figure 1.1. The physical photo of ATH10KB3404KL2A

Parameters Symbol Value
Nominal Resistance @ 25°C Ry [10K £ 1%
B Value @ 25°C /50°C Bosiso | 3404K £ 1%
B Value @ 25°C /100°C Ba2si100 | 3450K + 1%
Ring Lug Length Dr  [81+£0.1mm
Ring Lug Width Lk [3.6£0.1mm
Lead Diameter DL 10.15+0.05mm
’ 1 0 1 1 1 Lead Length L. [60£5mm
Dissipation Factor o [1.2mW/°C
Figure 1.2. The physical photo of ATH10KB3404KL2AT65S Insulation Resistance Re |<10MQ
MAIN FEATURES Time Constant Tc A@ss(inzz'iig)air
Glass Encapsulated for Long Term Stability & Reliability

High Stability: <0.1°C/Y
High Resistance Accuracy: 1%

0.5
Wide Temp. Range: —40°C to 200°C

Packaged in Extra Small Ring Lug o1
100 % Lead (Pb)-free and RoHS Compliant #1.9 |

APPLICATIONS
Temperature sensing for laser diodes, optical components, etc.

Note: This thermistor ATH10KB3404KL2A is a
replacement for ATH10KL2A. i 65

$0.15—
DESCRIPTION Bare copper wire

The ATH10KB3404KL2A is a thermistor assembly with a
glass encapsulated thermistor packaged in an extra compact

ring lug. The ATHIOKB3404KL2A series thermistor  Figyre 2. The Front and Side Views of ATH10KB3404KL2A
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High Stability Thermistor Assembly

APPLICATION

Use #2 imperial or M2.5 metric screw to mount the
thermistor assembly onto a smooth metal surface of the
object for which the temperature needs to be measured.

The thermistor lead wires are made of plain copper, make
sure that they do not touch each other, nor any other
electrically conductive objects.

For high precision applications, use a cover which is made of
thermal isolation material to cover the thermistor area, see

Figure 3. In this way, the air flow will not affect the

temperature sensing accuracy.

Resistance Temperature Characteristics
Table 1. ATH10KB3404KL2A

ATH10KBB404KL2AD

<— Obiject

<+—Cover

Figure 3. Using an Insulation Cover to Improve Accuracy

Basiso = 3404K, Rzs = 10kQ), Tr= 25°C, "R—’:": +1%,
Relative Resistance Temperature
Resistance (kQ) Variatiqn_ ata Measu_ rement Error ata Temperatu reo
Specific Specific Temperature | Coefficient (%/°C)
T(°C) Temperature (220) (#*C)
Minimum | Nominal | Maximum ARI:T ATy = ijlj;mq a = R“;;g:”
—-40 201.119 209.585 218.051 4.04 0.35 5.81
-39 189.880 197.754 205.631 3.98 0.34 5.79
-38 179.358 186.683 194.011 3.92 0.34 5.74
=37 169.500 176.318 183.141 3.87 0.34 5.69
-36 160.260 166.609 172.961 3.81 0.34 5.64
-35 151.596 157.509 163.421 3.75 0.34 5.60
-34 143.466 148.977 154.491 3.70 0.33 5.55
-33 135.835 140.972 146.111 3.64 0.33 5.50
-32 128.668 133.458 138.251 3.59 0.33 5.46
=31 121.934 126.402 130.871 3.53 0.33 5.41
-30 115.603 119.773 123.941 3.48 0.32 5.38
-29 109.630 113.521 117.411 3.43 0.32 5.34
-28 104.011 107.643 111.271 3.37 0.32 5.30
=27 98.722 102.114 105.501 3.32 0.32 5.26
-26 93.741 96.910 100.081 3.27 0.31 5.21
-25 89.049 92.010 94.971 3.22 0.31 5.17
-24 84.627 87.394 90.161 3.17 0.31 5.13
-23 80.457 83.044 85.631 3.12 0.31 5.09
-22 76.523 78.943 81.361 3.06 0.30 5.05
=21 72.811 75.074 77.341 3.01 0.30 5.01
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. High Stability Thermistor Assembly
mﬁlm&)‘g Technologies ATHI10KB3404KL2A)

Basiso = 3404K, Ros = 10kQ, Tr= 25°C, “R—f:": +1%,
Relative Resistance Temperature
Resistance (kQ) Variatiqn_ ata Measu_ rement Error ata Temperatu ri
Specific Specific Temperature | Coefficient (%/°C)
T(°C) Temperature (220) (#°C)
Minimum | Nominal | Maximum AR—T ATy = RNjR;N‘l a = RNZ_;_II:;“
-20 69.306 71.423 73.541 2.96 0.30 5.01
-19 65.935 67.914 69.894 291 0.29 5.02
-18 62.753 64.603 66.454 2.86 0.29 4.98
-17 59.747 61.478 63.208 2.82 0.28 4.94
-16 56.907 58.526 60.145 2.77 0.28 4.90
-15 54.223 55.737 57.252 2.72 0.28 4.87
-14 51.684 53.101 54.518 2.67 0.28 4.83
-13 49.283 50.609 51.935 2.62 0.27 4.79
-12 47.010 48.251 49.493 2.57 0.27 4,76
-11 44.858 46.020 47.183 2.53 0.27 4.72
-10 42.820 43.908 44,997 2.48 0.26 4.69
-9 40.879 41.898 42.917 243 0.26 4.67
-8 39.039 39.993 40.947 2.39 0.26 4.64
-7 37.295 38.188 39.082 2.34 0.25 4.60
-6 35.641 36.478 37.315 2.29 0.25 4,57
-5 34.072 34.856 35.639 2.25 0.25 4.55
-4 32.571 33.305 34.038 2.20 0.24 454
-3 31.147 31.833 32.520 2.16 0.24 4,50
-2 29.794 30.437 31.080 2.11 0.24 4.47
-1 28.510 29.112 29.714 2.07 0.23 4.44
0 27.290 27.853 28.417 2.02 0.23 441
1 26.125 26.653 27.181 1.98 0.23 4.39
2 25.019 25.513 26.007 1.94 0.22 4.36
3 23.967 24.429 24.891 1.89 0.22 4.33
4 22.966 23.399 23.831 1.85 0.22 4.30
5 22.013 22.419 22.824 1.81 0.21 4.30
6 21.093 21.472 21.851 1.76 0.21 4.30
7 20.218 20.572 20.926 1.72 0.20 4.27
8 19.384 19.715 20.046 1.68 0.20 4.24
9 18.591 18.900 19.209 1.64 0.19 4.21
10 17.835 18.124 18.413 1.59 0.19 4.16
11 17.123 17.393 17.663 1.55 0.19 411
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High Stability Thermistor Assembly

mﬁlm@g Technologies ATH10KB3404KL2A)|
Basiso = 3404K, Rzs= 10kQ, Tr= 25°C, “R—f:": +1%,
Relative Resistance Temperature
Resistance (kQ) Variatiqn_ ata Measu_ rement Error ata Temperatu ri
Specific Specific Temperature | Coefficient (%/°C)
T(°C) Temperature (220) (#°C)
Minimum | Nominal | Maximum AR—T ATy = RNjR;N‘l a = RNZ_;_II:;“
12 16.443 16.696 16.948 151 0.19 4.08
13 15.795 16.031 16.267 1.47 0.18 4.05
14 15.177 15.398 15.618 1.43 0.18 4.02
15 14.587 14.793 14.999 1.39 0.17 4.02
16 14.017 14.209 14.401 1.35 0.17 4.02
17 13.473 13.651 13.830 1.31 0.16 3.99
18 12.953 13.120 13.286 1.27 0.16 3.96
19 12.456 12.612 12.767 1.23 0.16 3.94
20 11.982 12.127 12.272 1.19 0.15 3.92
21 11.528 11.662 11.797 1.15 0.15 3.90
22 11.093 11.218 11.343 111 0.14 3.87
23 10.678 10.794 10.910 1.08 0.14 3.84
24 10.281 10.389 10.496 1.04 0.14 3.82
25 9.901 10.001 10.101 1.00 0.13 3.78
26 9.533 9.633 9.733 1.04 0.14 3.74
27 9.181 9.281 9.380 1.07 0.14 3.72
28 8.844 8.943 9.043 111 0.15 3.69
29 8.522 8.621 8.720 1.15 0.16 3.66
30 8.213 8.312 8.410 1.19 0.16 3.68
31 7.912 8.010 8.108 1.22 0.17 3.69
32 7.624 7.721 7.818 1.26 0.17 3.67
33 7.347 7.444 7.540 1.30 0.18 3.64
34 7.083 7.179 7.274 1.33 0.18 3.61
35 6.830 6.925 7.019 1.37 0.19 3.58
36 6.590 6.683 6.777 1.40 0.20 3.54
37 6.359 6.452 6.545 1.44 0.21 3.51
38 6.138 6.230 6.322 1.47 0.21 3.49
39 5.926 6.017 6.108 151 0.22 3.47
40 5.723 5.813 5.902 1.54 0.22 3.47
41 5.525 5.614 5.702 1.58 0.23 3.47
42 5.335 5.423 5.510 1.61 0.23 3.46
43 5.153 5.239 5.326 1.65 0.24 3.44
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High Stability Thermistor Assembly

mﬁlm@g Technologies ATH10KB3404KL2A)|
Basiso = 3404K, Rzs= 10kQ, Tr= 25°C, “R—f:": +1%,
Relative Resistance Temperature
Resistance (kQ) Variatiqn_ ata Measu_ rement Error ata Temperatu ri
Specific Specific Temperature | Coefficient (%/°C)
T(°C) Temperature (220) (#°C)
Minimum | Nominal | Maximum AR—T ATy = RNjR;N‘l a = RNZ_;_II:;“
44 4978 5.063 5.149 1.68 0.25 341
45 4811 4.894 4978 1.71 0.25 3.40
46 4.647 4.730 4.813 1.75 0.26 3.40
47 4.491 4.572 4.654 1.78 0.26 3.38
48 4.340 4.421 4.501 1.82 0.27 3.36
49 4.196 4.275 4.354 1.85 0.28 3.35
50 4.057 4.135 4.213 1.88 0.28 3.31
51 3.925 4.001 4.078 1.92 0.29 3.27
52 3.797 3.873 3.948 1.95 0.30 3.25
53 3.675 3.749 3.823 1.98 0.30 3.24
54 3.557 3.630 3.703 2.01 0.31 3.22
55 3.444 3.515 3.587 2.05 0.32 3.20
56 3.334 3.405 3.476 2.08 0.33 3.17
57 3.229 3.299 3.368 2.11 0.33 3.15
58 3.128 3.197 3.265 2.14 0.34 3.14
59 3.031 3.098 3.165 2.17 0.35 3.13
60 2.937 3.003 3.069 2.20 0.35 3.10
61 2.847 2.912 2.977 2.23 0.36 3.07
62 2.761 2.824 2.888 2.26 0.37 3.05
63 2.677 2.740 2.803 2.29 0.38 3.01
64 2.597 2.659 2.720 2.33 0.38 3.01
65 2.519 2.580 2.641 2.36 0.39 3.02
66 2.444 2.503 2.563 2.39 0.39 3.02
67 2.371 2.429 2.488 2.42 0.40 2.98
68 2.300 2.358 2.415 2.45 0.41 2.97
69 2.232 2.289 2.345 2.47 0.42 2.97
70 2.167 2.222 2.278 2.50 0.43 2.93
71 2.105 2.159 2.214 2.53 0.44 2.87
72 2.045 2.098 2.152 2.56 0.45 2.84
73 1.987 2.040 2.092 2.59 0.46 2.82
74 1.931 1.983 2.035 2.62 0.46 2.82
75 1.877 1.928 1.979 2.65 0.46 2.88
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High Stability Thermistor Assembly

mﬁlm@g Technologies ATH10KB3404KL2A)|
Basiso = 3404K, Rzs= 10kQ, Tr= 25°C, “R—f:": +1%,
Relative Resistance Temperature
Resistance (kQ) Variatiqn_ ata Measu_ rement Error ata Temperatu ri
Specific Specific Temperature | Coefficient (%/°C)
T(°C) Temperature (220) (#°C)
Minimum | Nominal | Maximum AR—T ATy = RNjR;N‘l a = RNZ_;_II:;“
76 1.822 1.872 1.922 2.68 0.45 2.94
77 1.769 1.818 1.867 2.70 0.46 2.92
78 1.718 1.766 1.815 2.73 0.48 2.89
79 1.669 1.716 1.763 2.76 0.48 2.86
80 1.621 1.668 1.714 2.79 0.49 2.85
81 1.575 1.621 1.667 2.82 0.50 2.84
82 1.531 1.576 1.621 2.85 0.51 2.82
83 1.488 1.532 1.576 2.88 0.51 2.81
84 1.447 1.490 1.534 2.90 0.54 2.68
85 1.410 1.452 1.495 2.94 0.54 2.72
86 1.369 1.411 1.453 2.96 0.53 2.80
87 1.332 1.373 1.414 2.99 0.55 2.69
88 1.297 1.337 1.377 3.01 0.56 2.66
89 1.262 1.302 1.341 3.04 0.56 2.69
90 1.229 1.267 1.306 3.07 0.57 2.68
91 1.196 1.234 1.272 3.09 0.58 2.67
92 1.164 1.201 1.238 3.12 0.57 2.71
93 1.133 1.169 1.206 3.15 0.59 2.65
94 1.103 1.139 1.175 3.17 0.60 2.63
95 1.074 1.109 1.144 3.20 0.60 2.61
96 1.046 1.081 1.116 3.23 0.64 2.54
97 1.019 1.054 1.088 3.25 0.64 2.56
98 0.994 1.027 1.061 3.28 0.64 2.53
99 0.969 1.002 1.035 3.30 0.66 2.50
100 0.944 0.977 1.009 3.33 0.65 2.56
101 0.920 0.952 0.984 3.35 0.65 2.57
102 0.897 0.928 0.959 3.38 0.66 2.53
103 0.874 0.905 0.936 3.40 0.67 2.54
104 0.852 0.882 0.912 3.43 0.67 2.55
105 0.831 0.860 0.890 3.45 0.67 2.56
106 0.809 0.838 0.867 3.48 0.67 2.57
107 0.788 0.817 0.845 3.51 0.68 2.57
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High Stability Thermistor Assembly

mﬁlm@g Technologies ATH10KB3404KL2A)|
Basiso = 3404K, Rzs= 10kQ, Tr= 25°C, “R—f:": +1%,
Relative Resistance Temperature
Resistance (kQ) Variatiqn_ ata Measu_ rement Error ata Temperatu ri
Specific Specific Temperature | Coefficient (%/°C)
T(°C) Temperature (220) (#°C)
Minimum | Nominal | Maximum AR—T ATy = RNjR;N‘l a = RNZ_;_II:;“
108 0.768 0.796 0.824 3.53 0.67 2.64
109 0.748 0.775 0.803 3.56 0.69 2.58
110 0.729 0.756 0.783 3.58 0.73 2.45
111 0.712 0.738 0.765 3.61 0.76 2.37
112 0.695 0.721 0.747 3.63 0.76 2.36
113 0.679 0.704 0.730 3.65 0.77 2.34
114 0.663 0.688 0.713 3.68 0.78 2.33
115 0.648 0.672 0.697 3.70 0.79 231
116 0.633 0.657 0.682 3.72 0.82 2.28
117 0.618 0.642 0.666 3.75 0.83 2.26
118 0.604 0.628 0.651 3.77 0.84 2.23
119 0.590 0.614 0.637 3.79 0.84 2.28
120 0.577 0.600 0.623 3.81 0.82 2.33
121 0.563 0.586 0.608 3.84 0.80 2.39
122 0.550 0.572 0.594 3.86 0.79 2.45
123 0.537 0.558 0.580 3.89 0.80 242
124 0.524 0.545 0.566 3.91 0.81 2.39
125 0.512 0.532 0.553 3.93 0.82 2.35
126 0.499 0.520 0.541 3.96 0.88 2.31
127 0.488 0.508 0.528 3.98 0.83 2.36
128 0.476 0.496 0.516 4.00 0.87 2.32
129 0.465 0.485 0.504 4.03 0.89 2.27
130 0.455 0.474 0.493 4.05 0.90 2.22
131 0.445 0.464 0.483 4.07 0.95 2.16
132 0.436 0.454 0.473 4.09 0.97 2.09
133 0.427 0.445 0.463 4.11 1.00 2.02
134 0.418 0.436 0.454 413 1.00 2.06
135 0.409 0.427 0.444 4.16 0.97 211
136 0.401 0.418 0.435 4.18 0.94 2.15
137 0.392 0.409 0.427 4.20 1.03 2.08
138 0.384 0.401 0.418 4.22 1.06 2.00
139 0.376 0.393 0.410 4.24 1.06 2.04
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High Stability Thermistor Assembly

mﬁlm@g Technologies ATH10KB3404KL2A)|
Basiso = 3404K, Rzs= 10kQ, Tr= 25°C, “R—f:": +1%,
Relative Resistance Temperature
Resistance (kQ) Variatiqn_ ata Measu_ rement Error ata Temperatu ri
Specific Specific Temperature | Coefficient (%/°C)
T(°C) Temperature (220) (#°C)
Minimum | Nominal | Maximum AR—T ATy = RNjR;N‘l a = RNZ_;_II:;“
140 0.369 0.385 0.402 4.26 1.03 2.08
141 0.361 0.377 0.393 4.28 1.00 2.12
142 0.353 0.369 0.385 4.30 1.00 2.17
143 0.346 0.361 0.377 4.32 1.03 2.08
144 0.339 0.354 0.369 4.34 1.07 1.98
145 0.332 0.347 0.362 4.36 1.07 2.02
146 0.325 0.340 0.354 4.38 1.04 2.06
147 0.318 0.333 0.347 4.40 1.04 2.10
148 0.311 0.326 0.340 4.43 1.04 2.15
149 0.305 0.319 0.333 4.45 1.08 2.04
150 0.299 0.313 0.327 4.47 1.08 2.08
151 0.293 0.306 0.320 4.49 1.04 2.12
152 0.287 0.300 0.314 451 1.13 2.00
153 0.281 0.294 0.307 4.53 1.08 2.04
154 0.275 0.288 0.301 4.55 1.08 2.08
155 0.269 0.282 0.295 4.57 1.08 2.13
156 0.264 0.276 0.289 4.59 1.14 1.99
157 0.258 0.271 0.283 4.61 1.14 2.03
158 0.253 0.265 0.278 4.63 1.14 2.08
159 0.248 0.260 0.272 4.65 1.20 1.92
160 0.243 0.255 0.267 4.67 1.20 1.96
161 0.238 0.250 0.262 4.69 1.20 2.00
162 0.234 0.245 0.257 4.71 1.15 2.04
163 0.229 0.240 0.252 473 1.28 1.88
164 0.224 0.236 0.247 4.75 1.28 191
165 0.220 0.231 0.242 4.77 1.22 1.95
166 0.216 0.227 0.237 4.79 1.17 1.98
167 0.212 0.222 0.233 4.81 1.17 2.03
168 0.207 0.218 0.228 4.83 1.31 1.83
169 0.203 0.214 0.224 4.85 131 1.87
170 0.199 0.210 0.220 4.87 131 1.90
171 0.196 0.206 0.216 4.89 1.25 1.94
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Basiso = 3404K, Rzs= 10kQ, Tr= 25°C, “R—f:": +1%,
Relative Resistance Temperature
Resistance (kQ) Variatiqn_ ata Measu_ rement Error ata Temperatu rei
Specific Specific Temperature | Coefficient (%/°C)
T(°C) Temperature (220) (#°C)
Minimum | Nominal | Maximum AR—T ATy = RNjR;N‘l a = RNZ_;_II:;“
172 0.192 0.202 0.212 4.91 1.25 1.98
173 0.188 0.198 0.208 4.92 1.25 2.02
174 0.185 0.194 0.204 4.94 1.36 1.80
175 0.181 0.191 0.200 4.96 1.36 1.83
176 0.178 0.187 0.196 4.98 1.29 1.87
177 0.175 0.184 0.193 5.00 1.29 1.90
178 0.171 0.180 0.189 5.02 1.29 1.94
179 0.168 0.177 0.186 5.04 1.50 1.69
180 0.165 0.174 0.183 5.06 1.50 1.72
181 0.162 0.171 0.179 5.07 1.21 2.05
182 0.159 0.167 0.176 5.09 1.21 2.10
183 0.156 0.164 0.173 5.11 1.42 1.83
184 0.153 0.161 0.170 5.13 1.42 1.86
185 0.150 0.158 0.167 5.15 1.70 1.58
186 0.148 0.156 0.164 5.17 1.60 1.60
187 0.145 0.153 0.161 5.18 1.33 1.96
188 0.142 0.150 0.158 5.20 1.33 2.00
189 0.140 0.147 0.155 5.22 1.50 1.70
190 0.137 0.145 0.152 5.24 1.50 1.72
191 0.135 0.142 0.150 5.26 1.50 1.76
192 0.132 0.140 0.147 5.28 1.50 1.79
193 0.130 0.137 0.144 5.29 1.40 1.82
194 0.128 0.135 0.142 531 1.40 1.85
195 0.125 0.132 0.139 5.33 1.40 1.89
196 0.123 0.130 0.137 5.35 1.75 1.54
197 0.121 0.128 0.135 5.36 1.75 1.56
198 0.119 0.126 0.132 5.38 1.63 1.59
199 0.117 0.124 0.130 5.40 1.30 2.02
200 0.115 0.121 0.128 5.42 1.30 1.80

NOTICE

1. It is important to carefully read and follow the warnings, cautions, and product-specific notes provided with electronic
components. These instructions are designed to ensure the safe and proper use of the component and to prevent damage to
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the component or surrounding equipment. Failure to follow these instructions could result in malfunction or failure of the
component, damage to surrounding equipment, or even injury or harm to individuals. Always take the necessary precautions
and seek professional assistance if unsure about proper use or handling of electronic components.

Please note that the products and specifications described in this publication are subject to change without prior notice as we
continuously improve our products. Therefore, we recommend checking the product descriptions and specifications before
placing an order to ensure that they are still applicable. We also reserve the right to discontinue the production and delivery
of certain products, which means that not all products named in this publication may always be available.

This means that while ATl may provide information about the typical requirements and applications of their products, they
cannot guarantee that their products will be suitable for all customer applications. It is the responsibility of the customer to
evaluate whether an ATI product with the specified properties is appropriate for their particular application.

ATI warrants its products to perform according to specifications for one year from the date of sale, except when damaged
due to excessive abuse. If a product fails to meet specifications within one year of the sale, it can be exchanged free of
charge.

ATI reserves the right to make changes or discontinue products or services without notice. Customers are advised to obtain
the latest information before placing orders.

All products are sold subject to terms and conditions of sale, including those pertaining to warranty, patent infringement,
and limitation of liability. Customers are responsible for their applications using ATI products, and ATI assumes no liability
for applications assistance or customer product design.

ATI does not grant any license, either express or implied, under any patent right, copyright, mask work right, or other
intellectual property right of ATI.

ATI's publication of information regarding third-party products or services does not constitute approval, warranty, or
endorsement.

ATI retains ownership of all rights for special technologies, techniques, and designs for its products and projects, as well as
any modifications, improvements, and inventions made by ATI.

Please note that despite operating the passive electronic components as specified, malfunctions or failures before the end of
their usual service life may still occur in individual cases due to the current state of the art. Therefore, in customer
applications that require a high level of operational safety, especially those in which the malfunction or failure of a passive
electronic component could pose a threat to human life or health (such as in accident prevention or life-saving systems), it is
essential to ensure through suitable design of the customer application or other measures taken by the customer (such as the
installation of protective circuitry or redundancy) that no injury or damage is sustained by third parties in the event of a
passive electronic component malfunction or failure.
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