High accuracy thermistor

ATNEYXMISTOY;

The AT series thermistor features high accuracy with tight resistance and B-value tolerances (=1%).
Features: - Uniform shape facilitates automated assembly

- Long term reliability

- Five different standard shapes available

M Product number explanation B Dimensions
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Fig. 1
1_0§ AI_ D - FT 0.3 TPE resin parallel wire
N / Bare lead wire
o S103ATTT ——
(AT-5 only) + AAA Bend
FT: Taping O 115]max 600" -
No marking: Untaped bulk products » P L
gu 7T
Shape 11: See Fig. 1 ®
2. See Fig. 2 Unit: mm
3. SeeFig. 3
4. SeeFig. 4 .
5. SeeFig. 5 Fig. 2 Color code Resin
0.7 0.5 tin plated 42 alloy
$ / Te]
High accuracy thermistor é* X AL S
Rated zero-power resistance at 25 C ~ L +| Color code: Product number
Eg. 103=10x10% Q o 8.5+1 3| Black: 102AT-2
17+1.5 Q| Red: 202AT-2
% Yellow: 502AT-2
£ White: 103AT-2
R . < None: 203AT-2
M Applications N 40 max. Uit
I
Office automation, measuring instruments, controllers, mobile devices,
battery chgrgers, battery packs, fan motors, home electronics, . FIE: 3 copor code fogn | Tie bar
HVAC equipment, solar systems, security, thermometers, automotive, ’7/ 10.5 tin plated 42 alloy
vending machines, refrigerated display cases, agricultural equipment 8
o
+1 1.0~ H
17%1.5 &
é
E:}?
<
o
D Unit: mm
Fig. 5 Resin o ®0.5 tin plated copper wire Fig. 4
+l
\ ©
A N Resin PVC AWG30
H 2 | ?S:Ii
=
R 3;1644‘?1 0 ] 8.0 max. (3)
Y amag &3 40 to 100 |
+
ST e
o Unit: mm Unit: mm
B Specifications
1 > Dissipation factor | Thermal time Rated power at | Operating temperature
Product number Ras Rss tolerance B value (mw / C) constant (s)° 25 °C (mW) range (C)
102AT-11 1.00 kQ 3100K = 1% 50 t0 90
- 0
202AT-11 2.00 kQ 3182 K+ 1%
502AT-11 5.00 kQ 3324 K+ 1% approx. 2.6 approx. 75 13
103AT-11 10.0 kQ 3435K = 1% -50to 105
203AT-11 20.0 kQ 4013K = 1%
102AT-2 1.00 kQ 3100K = 1%
1% - 50 to 90
202AT-2 2.00 kQ 3182K 1%
502AT-2 5.00 kQ 3324 K £ 1% 20 approx. 15 10
approx. 2.
103AT-2.3 10.0 kQ 3435K = 1% -50to 110
203AT-2 20.0 kQ 4013K £ 1%
103AT-4 10.0 kQ 3435 K+ 1% approx. 10 - 30 to 90
103AT-5 10.0 kQ 3435 K+ 1% approx. 2.5 approx. 15 12.5 -50to 110

': Rated zero-power resistance at 25 °C % B value calculated from rated zero-power resistance at 25 °C and 85 °C

® Time required to reach 63.2% of temperature difference. Measured with sensor suspended in mid-air.




M Reliability data

Item Test conditions Criteria
AT-2,3 4 10sat260 C or 3.5sat 350 C
. . , 3, + 19
Resistance to soldering heat ATS 55at260C or 1.55at 350 C AR, AB £ 1%
- AT-2, 3 2 s at 245 °C. Flux material: Rosin 25%, ethyl alcohol 75%. o
el AT-4,5 2 s at 235 °C. Flux material: Rosin 25%, ethyl alcohol 75%. More than 80% soldered
AT-11 10 s at 30 N (horizontal pull)
. . AT-2, 3 A load of 2 N is applied to the wire terminations in vertical direction for 10 s (see Fig. 1)
Tensile strength (lead wire) - 574 60 s at 5 N (horizontal pull)
AT-5 A load of 2 N is applied to the wire terminations in vertical direction for 3 s (see Fig. 1)
AT-11 5 N, ten times, 90° AR. AB + 1% and visual
. ' AT-2, 3 One time, 90° AR, AB = 17 and visua
d d inspection
Termination bending AT-4 1N, five times, 90° P
AT-5 2.5 N, two times, 90°
AT-11,2,3 Three times natural fall to a maple board from 1 m height.
Free fall AT-4 Three times natural fall to a maple board from 0.75 m height.
AT-5 One time natural fall to a maple board from 1 m height.
AT-11,2,3,5 1000 V AC for one minute
Voltage proof AT4 100 V DC for one second Less than 1 mA
. . AT-11,2,3,5 |500V DC
Insulation resistance AT 100V DC Over 100 MQ
AT-11 1000 hours at 105 °C (90 ‘C*)
Dry heat AT-2,3,5 1000 hours at 110 °C (90 ‘C*)
AT-4 1000 hours at 90 ‘C
AT-11 1000 hours at 70 ‘C and 90% humidity
Damp heat Electrical load: 1 mA DC
(under electrical load) AT-2.3. 4.5 1000 hours at 40 ‘C and 90% humidity
P Electrical load: 1 mA DC
100 cycles as below:
AT-11 1.- 55 °C for 30 minutes 2. Room temperature for 3 minutes AR AB =+ 1%
3. 85 °C for 30 minutes 4. Room temperature for 3 minutes g = 17
100 cycles as below:
AT-2, 3 - 30 °C for 30 minutes 2. Room temperature for 3 minutes
Temperature cycle 3 90 °C for 30 minutes 4. Room temperature for 3 minutes
(thermal shock) 100 cycles as below:
AT-4 - 20 °C for 30 minutes 2. Room temperature for 1 minute
3 70 °C for 30 minutes 4. Room temperature for 1 minute
100 cycles as below:
AT-5 - 30 °C for 30 minutes 2. Room temperature for 3 minutes
3 90 °C for 30 minutes 4. Room temperature for 3 minutes

4. Conditions for 102AT-11, 202AT-11, 102AT-2, 202AT-2

M Resistance / temperature characteristics M Caution
Temperature Product number AT-2,3,5
(€) 102AT 202AT SO02AT 103AT 20GAT * When bending the lead wires using for example a radio
- 50 24.46 55.66 154.6 329.5 1253 plier make sure to have a minimum distance from the
- 40 14.43 32.34 88.91 1885 642.0 <ensor head of 3 mm.
-0 8.834 19.48 5287 113 342.5 * Do not apply a mechanical load of more than 2 N in the
- 20 5.594 12.11 32.44 67.77 190.0 PRy a T b
10 3.651 763 20.48 1047 1091 way dfep|cted in Fig. 1 below. The variation ofthe load
o 5449 5114 1329 5758 54.58 direction should be less then 0.3 mm (see Fig. 2).
10 1.684 3.454 8.840 17.96 39.71
20 1.184 2.387 6.013 12.09 24.96
25 1.000 2.000 5.000 10.00 20.00
30 0.8486 1.684 4179 8.313 16.12 2N
40 0.6189 1.211 2.961 5.827 10.65 Fig. 1 Fig. 2
50 0.4587 0.8854 2.137 4.160 7.181 ' '
60 0.3446 0.6587 1.667 3.020 4.943
70 0.2622 0.4975 1.168 2.228 3.464  When soldering make sure to have a minimum
80 0.1999 0.3807 0.8835 1.668 2.468 distance of 5 mm (8.5 mm), use a soldering iron with
85 0.1751 0.3346 0.7722 1.451 2.096 50 W and solder for maximum 7 (2) seconds at 340 °C
90 0.1536 0.2949 0.6771 1.266 1.788 (350°C). If you plan to cut the lead wire shorter than
100 0.5265 0.9731 1.315 the above minimum distance please contact us.
110 04128 0.7576 0.9807 The values in brackets are for AT-5.
Bas/gs 3100 K 3182 K 3324 K 3435 K 4013 K
Unit: kQ
M Taping dimensions
@AT-5: 2500 pes / reel
635+ 1.3 127 1.0 24 1
2.0 max.| , [2.0 max.
‘:;37' R
o E ~ 1.5 max. 2
0 +
S 1 ©
5 é [ ] 5 | %:Ot
= T T il 0
Ellnass 16
= LB g W N g W N S
& EEN 52?&) Bl
- Hwo.szo.u [ d
Lﬁ‘é} 5\:1)4.0 +0.3
12.7 + 0.3 Unit: mm
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High sensitivity thermistor

- ) _— Y S
1127111580
N
- 7
; _ The ET thermistor series features small size and high sensitivity.
Features: -Tight resistance and B-value tolerances; high accuracy

- Uniform shape facilitates automated assembly

- Long term reliability

M Product number explanation

103 ET O0-[0

—[ Res tolerance 1P: *+ 1%

none: + 3%
none (ETB only): = 2%

Shape -1: Fig. 1
-2: Fig.2
BL]: Fig. 2
-3H: Fig. 3
High sensitivity thermistor

Rated zero-power resistance at 25 C
Eg:103=10x10%3 Q

M Applications

B Dimensions

Fig. 1 (ET-1) Resin reinforcement
Es—

n

s 217

4—'*4 max.

\ Resin (black)

Fig. 2 (ET-2, ETB)
e

(resin coating) Enlarged view

\i;f<o.2s)

(0.17)

Bare lead wire /

Tin plated 42 alloy

E .Enlarged view
© H
= T~0—[(025)
© 45 = 1

4 max. (0.17)

G
\ Resin (light brown)
(ETB: Black)

Coated polyurethane CP wire (0.12 diameter)

Fig. 3 (ET-3H)
=
©

. . . 1S

Body thermometers, thermometers, medical devices, controllers, mobile < gt

devices, battery chargers, battery packs, home electronics, toilet heaters, ° o

security, LCDs, electric vehicles ‘

O Bare lead wire
. . \ Resin (black) \ (tin plated CP)

B Specifications T —
E\,Lon?ggrt Ros' Rgs tolerance B value® Opera}gﬁgt:?;ngerature . R ell ablllty d ata
212ET 2.10kQ 3850 K + 1% _ __
402ET 4.00 kKQ 3100 K = 1% 401690 : Item i ;I'esl conditions Criteria
582ET 5.80 kQ 3614K*+1% Resistance to soldering heat |10 s at 260 ‘C AR, AB £ 1%
103ET 10.0 kO 3250 K + 1% 2sat245 C
203ET__| 20.0kQ 3450 K £ 1% Solderability Flux material: Rosin 25%, ety aloohol More han 90%
303ET 30.0 kQ T 3% 3760 K + 1% 75%
403ET 40.0 kQ - 3525 K £ 1% —40to 100 Tensile strength (lead wire) |10 s at 1 N (horizontal pull) AR, AB + 1% and
S03ET 50.0 kQ 4055 K £ 1% Free fall Three times natural fall to a maple board visual ins_pection
833ET 83.0 kQ 4013 K+ 1% from 1 m height.
104ET 100 kQ 4132K+ 1% —40to 90 Insulation resistance 100 V DC Over 100 MQ
2:2325 ggg tg igsl E f :Z ~ 40 t0 100 Dry heat 1000 hours at 100 °C (90 )

== Damp h 1 hours at 40 °C an % humidi

103ETB | 100k0 | £1% +2% | S3435K£1% ~401090 e T Elosiical load: 01 mA DG+

« Dissipation factor: 0.7 mw / ‘C 100 cycles as below: AR, AB7 +1%

« Thermal time constant®: approx. 3.4 s (ET-1: approx. 3.2 s) 1.-20 °C for 5 minutes (£ 2%7)

« Rated power at 25 °C: 3.5 mW

': Rated zero-power resistance at 25 ‘C

2 B value calculated from rated zero-power resistance at 25 °C and 85 ‘C

3: Time required to reach 63.2% of temperature difference. Measured with sensor suspended
in mid-air.

Product 4 5 Operating tempera-
number R Rs; tolerance B value ture range (%)
503ET-3H 29.937 kQ =+ 1.08% 3944 K £ 0.5% — 4010 100

« Dissipation factor: 0.7 mw / 'C
« Rated power at 25 °C: 3.5 mW

“ Rated zero-power resistance at 37 °C

5: B value calculated from rated zero-power resistance at 30 °C and 45 C

©: Time required to reach 63.2% of temperature difference. Measured with sensor immersed
in oil.

M Resistance / temperature characteristics

* Thermal time constant®: approx. 0.8 s

Temperature cycle

(thermal shock) 2. Room temperature for 3 minutes

3. 100 °C (80 °C 7) for 5 minutes
4. Room temperature for 3 minutes

7: The value in brackets is for 212ET to 103ET, 104ET and 103ETB

M Caution

* Do not apply vertical force to the lead wires exceeding 0.3 N.

* Do not apply horizontal force to the lead wires exceeding 1 N (see drawing
below). {= —1N

i

* When soldering make sure to have a minimum distance of 5 mm from
the sensor head , use a soldering iron with 50 W and solder for maximum
seven seconds at 340 °C.

Temperature Product number
(C) 212ET 402ET 582ET 103ET 203ET 303ET 403ET 503ET 833ET 104ET 224ET 234ET 103ETB | 503ET-3H
- 40 64.02 57.71 127.7 1709 402.2 810.7 833. 3 1602 2664 3325 7005 9046 204.7 1588
- 30 35.13 35.34 72.10 102.2 233.6 445.1 481.1 855.0 1421 1769 3784 4680 118.5 848.1
- 20 19.65 22.38 42.37 63.07 140.2 253.7 287.5 474.4 788.5 977.5 2116 2515 71.02 470.9
-10 11.31 14.60 25.84 40.08 86.82 149.8 177.2 272.7 453.0 559.0 1225 1401 43.67 270.4
0 6.724 9.797 16.29 26.16 55.31 91.30 112.4 161.9 269.3 329.8 730.1 808.2 27.70 160.9
10 4.130 6.737 10.57 17.51 36.16 57.31 73.00 99.13 164.8 200.5 447.8 480.2 18.07 98.63
20 2612 4.736 7.039 11.99 24.23 37.00 48.61 62.38 103.6 125.3 282.1 293.7 1211 62.12
25 2.100 4.000 5.800 10.00 20.00 30.00 40.00 50.00 83.00 100.0 226.0 232.0 10.00 49.77
30 1.699 3.394 4.806 8.387 16.60 24.47 33.08 40.24 66.91 80.27 182.1 184.4 8.301 40.10
40 1.134 2476 3.353 5.988 11.61 16.56 22.96 26.58 4418 52.62 120.3 118.6 5.811 29.937*
50 0.7753 1.835 2.369 4.353 8.279 11.45 16.26 17.93 29.80 35.23 81.07 78.00 4.147 21.72°
60 0.5420 1.378 1.685 3.217 6.005 8.070 11.70 12.33 20.51 24.00 55.75 52.39 3.011 12.20
70 0.3867 1.049 1.214 2.414 4.425 5.791 8.569 8.588 14.37 16.59 39.01 35.87 2.224 8.449
80 0.2811 0.7997 0.8863 1.836 3.310 4.222 6.367 6.064 10.24 11.64 27.78 24.99 1.668 5.940
85 0.2413 0.7005 0.7610 1.610 2.877 3.626 5517 5.120 8.700 9.807 23.58 21.00 1.451 5.009
90 0.2079 0.6145 0.6557 1.416 2.509 3.125 4,797 4.338 7.419 8.287 20.10 17.72 1.267 4.240
100 1.926 2.346 3.662 3.142 5.459 14.75 12.75 3.070
Bysss | 3850 K 3100 K 3614 K 3250 K 3450 K 3760 K 3525 K 4055 K 4013 K 4132 K 4021 K 4274 K 3435 K 3944 K°
® Rated zero-power resistance at 45 C Unit: kQ




High temperature, high sensitivity, glass encapsulated thermistor

B Product number explanation

103 NT-4-RLLICIH ] G

B value tolerance (G = = 2%)

First two digits of B value
(E.g. 34: Bzs/ss = 3435 K)

Resistance tolerance (H = £ 3%)

R value at specified temperature
(E.g. 025: 25C)

High temperature thermistor

Rated zero-power resistance at 25 C
Eg.: 103=10x10% Q

B Specifications

B Dimensions

\ - - l ; < i
e s e ety '
J ICIgIISLOI]
N o
Semitec’s glass encapsulated NT-4 series thermistor features high heat resistance and high sensitivity.

Compared with conventional thermistors, the NT-4 thermistors are smaller, faster in response, and more reliable
which makes them suitable for various applications.

70.0 £ 2.0

$1.25 + 0.30

2.5+ 0.4

Glass

M Applications

3D printers, HVAC equipment, water heaters, microwave ovens,
home appliances, hybrid vehicles, fuel cell vehicles, automotive, medical,
disaster prevention, security, office automation

M Reliability data

¢ 0.2 Dumet wire

Unit: mm

Rated zero-power resistance' B value 2 Operating Iltem Test conditions Criteria
Product number " T Resistance | Revistance | temperature | B value D o : AR * 3%

b tolerance range (C) Resistance to 10's at 260 C (wave soldering) | g I Yo’
502NT-4-R025H39G | 25 C 5 kQ 25/85 | 3964 K * 2% s - — and visual
852NT-4-R050H34G| 50°C | 3.485 kQ 0/100 | 3450 K = 2% 3.5 5 at 350 C (soldering iron)  |ingpection
103NT-4-R025H34G | 25 °C 10 kQ 25/85 | 3435K * 2% - 2sat245C More
103NT-4-R025H41G| 25C | 100 25/85 | 4126 K £ 2% Solderability Flux material: Rosin 25%, ethyl | than 90%
203NT-4-R025H42G| 25°C 20 kQ 25/85 | 4282 K + 2% Torsile stength :
493NT-4-R100H40G| 100°C | 3.3kQ 0/100 | 3970 K + 2% (lead wire) 10 s at 1 N (horizontal pull) AR 3%
503NT-4-R025H42G | 25 °C 50kQ | *+3%°| 25/85 |4288 K + 2% |-50to300| [Termination 05 N. two times. 90° AB Z_r 1%
104NT-4-R025H42G| 25°C | 100kQ 25/85 | 4267 K + 2% bending s ’ and visual
104NT-4-R025H43G| 25°C | 100kQ 25/85 | 4390 K £ 2% Free fall Three times natural fell to a maple inspection
204NT-4R025H43G| 25°C | 200 kQ 25/85 | 4338 K £ 2% 0ard from 1 m height.
234NT-4-R200H42G| 200°C | 1kQ 100/200 | 4537 K & 2% Voltage proof 500 V AC for one minute Less than
504NT-4-R025H45G| 25°C | 500 kQ 25/85 | 4526 K + 2% Insulation 500 V DC Over 100
105NT-4-R025H46G| 25 C 1000 kQ 25/85 | 4608 K + 2% resistance MQ
* Dissipation factor: 0.8 mw / ‘C  « Thermal time constant*: approx. 6 s * Rated power at 25 C: 4 mW Dry heat 1000 hours at 300 C

" Rated zero-power resistance at each temperature Damp heat 1000 hours at 85 C and 85%
2: B value calculated from rated zero-power resistance at each temperature (under electrical humidjty AR + 3%
3. If your application requires other tolerance values please contact SEMITEC sales staff. load) Electrical load: 0.1 mA DC AB + 1%
“: Time required to reach 63.2% of temperature difference. Measured with sensor suspended in mid-air. Temperature cycle 1093%9??0?53[)%2%{65 i fuid
(thermal shock) 5”450 °C for 3 minutes in fluid
M Resistance / temperature characteristics
wae] 502NT-4 | 852NT-4 | 103NT-4 | 103NT-4 | 203NT-4 | 493NT-4 | 503NT-4 | 104NT-4 | 104NT-4 | 204NT-4 | 234NT-4 | 504NT-4 | 105NT-4
(C) |.R025H39G |-RO50H34G |-R025H34G |-R025H41G |-R025H42G |-R100H40G |-R025H42G |-R025H42G |-R025H43G |-R025H43G |-R200H42G |-R025HA45G |-R025H46G:
-50[ 3395 346.8 394.7 830.9 1931 3376 3576 8887 10090 19040 17900 52600 110900
-30| 9234 106.1 1220 207.7 459.2 885.4 965.0 2156 2353 45240 46330  [12290 25610
-10| 2848 38.02 44,09 60.87 129.3 2755 3028 6232 657.0 1284.0 13930 3396 6979
0| 1664 2392 27.86 34.85 72,67 162.2 1752 3546 368.1 7245 804.8 1887 3849
10] 10.06 15.49 18.13 20.65 42.33 98,65 104.0 208.8 2135 4230 4792 1084 2195
25| 5000 8.487 10,00 10.00 20.00 49.41 50.00 100.0 100.0 200.0 232.1 5000 1000
40] 2649 4899 5.806 5.166 10.10 26.23 2542 50.90 49.90 100.6 1190 2452 4847
50| 1.790 3485 4144 3437 6613 17.70 16.69 33.45 3242 65.72 78.46 157.3 308.4
60| 1.238 2504 3011 2341 4.440 12.20 11.19 22.48 21.54 43,89 52.84 103.1 200.7
80| 0.6306 1.391 1,668 1.159 2138 6.134 5.343 10.80 10.13 20,81 25.39 47.24 90.54
85| 0.3591 1.209 1.451 09843 1.803 5200 4494 9094 8.486 17.48 21.38 39.31 75.08
100] 0.3455 08104 09754 0.6189 1112 3.300 2741 5569 5122 1061 13.06 2327 43.96
120| 02014 04952 05920 03525 06175 1,882 1498 3.058 2763 5,759 7.130 1223 2278
140 01238 03108 0.3679 02121 0.3631 1127 08635 1770 1574 3301 4,098 6.787 1248
160 | 007968 | 0.2000 02365 01339 02245 0.7057 05225 1074 09414 1985 2.466 3957 7.188
180 |  0.05341 01325 0.1568 0.08811 01448 0.4592 03296 06793 05873 1.244 1.544 2406 4322
200| 003708 | 009036 | 0.1068 0.06015 009698 |  0.3092 02158 0.4452 03804 08098 1,000 1519 2.703
220| 002656 | 006329 | 007467 | 0.04239 006713| 02145 0.1459 03016 0.2549 05442 06674 09937 1.750
240| 001956 | 004543 | 005345 | 003072 004784 |  0.1529 0.1016 02104 0.1760 0.3765 04574 06712 1.168
260 001477 | 003337 | 003907 | 002285 003499 |  0.1117 007261 |  0.1507 0.1250 0.2676 0.3210 0.4663 08019
280 | 001141 002506 | 002912 | 001743 002619 | 008336 | 005319 | 01105 009101 01950 0.2302 03317 0.5651
300 000900 | 001919 | 002209 | 001361 002003 0.06345| 003981 | 008278 006772]  0.1452 0.1683 02410 04074
M Caution © When soldering make sure to have a minimum distance from the glass encapsulated sensor head of 5 mm. unit: kQ

© When working the lead wire make sure to fix the wire at a minimum distance from the glass encapsulated sensor head of 5 mm.
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High temperature axial type thermistor

SHEXMISTOY;

The axial glass encapsulated CT series thermistor features excellent reliability and high heat resistance.

B Product number explanation B Dimensions
1 03 CT _DDDDD ® 0.5 lead wire Glas
|0 1.8
Shape
High temperature thermistor e f ¢
Rated zero-power resistance at 25 ‘C 4.2 max.
E.g.: 1083=10x10% Q
Unit: mm
M Applications M Reliability data
Home electronics, HVAC equipment, water heaters, kitchen appliances, Item Test conditions Criteria
solar systems, vending machines, refrigerated display cases, batteries, Resistance fo 0581 260 C (wave soldering) AR, AB * 2%
refrigerators soldering heat 3.5 s at 340 °C (soldering iron) ﬁ?s%g'cs#;!
o More than 50%
i . 2sat245°C
B Specifications Solderability | Flux material: Rosin 25%, (S,\‘jl'ggfga 959
Product Rated zero-power resistance’ 2 Operating Lead ethyl alcohol 75% soldered)5' o7
Resistance | B value temperature -
number Temperature| Resistance | ojarance range (C) wire Tensile strength 10's at 5 N (horizontal pull)
252CT-4 25kQ 3670 K & 2% |- 50 to 250 (lead wire) P AR AB + 2%
512CT-4 5.1 kQ 3200 K + 2% Termination ! . ear
562CT-4 56 kO 3200 K & 2%| 0 ©2%0 bending 2.5N, two times, 90 ﬁ%%:c?:,!
912CT-4 9.1 kQ 3270 K + 2% Free fall Three times natural fall to a maple board
103CT-4 10 kQ 3270 K + 2% from 1 m height.
113CT-4 25C 11 kQ + 5% 3270K + 2% Nickel Voltage proof 500 V AC for one minute Less than 1 mA
203CT-4 20kQ | — 3410K + 2% plating T Over 100 MQ
473CT-4 47kQ 3610 K & 2% |- 50 to 250 e 500 v DC (Over 50 MQ)®
513CT-4 51kQ 3610 K £ 2% 1000 hours at 250 °C (200 C )°
563CT-4 56 kQ 3610 K + 2% Dry heat (150 °C >’ (125 C )°
104CT-4 100 kO 3450 K £ 2% Damp heat 1000 hours at 40 ‘C and 90% humidity
204CT-4 200 kQ 3500 K + 2% -
103CT-01006] 25°C | 10kQ | 5% |3900 K & 2%]|- 30 to 150 9 ‘fyg('ﬁcafso?%fgwnfih Utes AR AB 4 3%
105CT-21048| 25 :C 10kQ +3% 14100 K + 2% Tin Temperature 2. Room temperature for 3 minutes ' =
503CT-91027| 50 °C 19.727 kQ | + 2.5% [3992 K + 2% |- 40 to 150| plating cycle 3. 200 °C for 30 minutes
104CT-90113| 25°C 100kQ | £5% [4070K * 2% (thermal shock) |4. Room temperature for 3 minutes
« Dissipation factor: 2.1 mw / °C  « Thermal time constant®: approx. 10t0 20 s (min. temp. - 40 :C » Max. 1?’“96 150 C)>’
« Rated power at 25 “C: 10.5 mW (min. temp. - 25 'C t0 125 C)
': Rated zero-power resistance at each temperature °: B value calculated from rated zero- 4 252CT, 512CT, 562CT
power resistance at each temperature °: Time required to reach 63.2% of temperature 5. 103CT-21048, 103CT-01006
difference. Measured with sensor suspended in mid-air. 6. 503CT-91027
7:104CT-90113
[ Resistance / temperature characteristics
(R Froducl number 103CT- | 103CT- | 503CT- | 104CT.
(C) | 252CT | 512CT | 562CT | 912CT | 103CT | 113CT | 203CT | 473CT | 513CT | 563CT | 104CT | 204CT | L1022 | o7ooe | 91027 | 90113
- 50]120.2 137.9 1514 2783 305.8 336.4 604.8 1506 1634 1794 3200 6803
- 40 | 65.60 81.02 88.96 159.9 175.7 193.3 350.2 8675 941.3 1034 1863 3913 458.9 1947
- 30| 3648 48.93 53.73 94.63 104.0 1144 207.9 512.6 556.2 610.8 1105 2306 22341 183.3 1010 1862
- 20| 2091 30.56 33.55 58.02 63.76 7013 127.8 3134 340.1 3734 675.1 1397 1148 98.80 547.9 1011
-10] 1232 19.65 21.58 36.67 40.29 44.32 81.00 197.2 214.0 235.0 4243 870.3 62.13 55.69 309.7 571.0
0| 7516 12.96 14.23 23.82 26.18 28.79 52.63 127.1 138.0 151.5 272.2 553.6 35.15 32.67 181.6 334.0
10| 4738 8.779 9.639 15.92 17.49 19.24 35.15 84.16 91.32 100.3 1794 362.5 20.70 19.86 110.2 201.7
20| 3.074 6.080 6.676 10.91 11.99 13.18 24.02 56.86 61.70 67.75 1209 2425 12.64 12.48 68.90 125.5
25| 2500 5.100 5.600 9.100 10.00 11.00 20.00 47.00 51.00 56.00 100.0 200.0 10.00 10.00 55.06 100.0
30| 2.045 4.296 4717 7.627 8.381 9.219 16.74 39.01 42.33 46.48 83.11 165.7 7972 8.071 44.30 80.21
40| 1.393 3.095 3.398 5.442 5980 6578 | 11.88 27.07 29.37 32.25 58.24 1154 5177 5.362 29.22 52.55
50| 0.9698 2.267 2.489 3.952 4.342 4.777 8570 19.05 20.68 22.70 41.52 81.91 3453 3.649 19.73 35.23
60 | 0.6895 1.687 1.852 2918 3.206 3.527 6.239 13.58 14.74 16.18 30.14 59.14 2.359 2,540 13.61 2412
70| 04993 | 1.270 1.394 2.184 2.400 2640 4581 9.807 | 1064 11.69 2219 43.36 1.648 1.804 9574 | 1684
80| 0.3680 0.9650 1.060 1.656 1.820 2002 3.401 7.187 7.798 8.559 16.57 32.28 1.1756 1.305 6.860 11.97
85| 03178 0.8443 0.9271 1.448 1.592 1.751 2.943 6.180 6.706 7.363 14.39 27.97 0.9988 1.118 5.844 10.16
90| 02757 0.7402 0.8128 1.269 1.394 1.534 2.553 5.328 5.781 6.348 12.53 24.33 0.8531 0.9609 4.999 8.654
100 | 0.2098 0.5736 0.6298 0.9787 1.076 1.183 1.937 3.997 4.337 4.762 9.586 18.57 0.6302 0.7187 3.700 6.354
120 | 0.1267 0.3559 0.3908 0.5952 0.6540 0.7194 1.156 2337 2.535 2.784 5.828 11.24 0.3601 0.4196 2115 3.574
140 | 0.08028 | 0.2298 0.2524 0.3750 0.4121 0.4533 0.7191 1.425 1.546 1.698 3.694 7.108 02172 0.2577 1.127 2.115
150 | 0.06494 | 0.1870 0.2053 0.3016 0.3314 0.3646 05752 1.129 1.226 1.346 2982 5.732 0.1717 0.2054 1.002 1.654
160 | 0.05302 | 0.1534 0.1684 0.2445 0.2686 0.2955 0.4638 0.9031 0.9799 1.076 2428 4.666
180 | 0.03630 | 0.1055 0.1158 0.1643 0.1805 0.1986 0.3091 0.5919 0.6423 0.7052 1.647 3.168
200 | 002562 | 0.07445| 0.08175] 0.1136 0.1249 0.1374 0.2122 0.4000 0.4341 0.4766 1.150 2.216
220 0.08063 | 0.08860 | 0.09746 | 0.1497 0.2780 0.3016 0.3312 0.8235 1.591
240 0.05857 | 0.06436 | 0.07080 | 0.1082 0.1979 0.2148 0.2358 0.6038 1.169
250 0.05031| 0.05529| 0.06082| 0.09271 0.1683 0.1827 0.2006 0.5208 1.010
M Caution  When soldering make sure to have a minimum distance from the glass encapsulated sensor head of 5 mm. unit: ka2

® When working the lead wire make sure to fix the wire at a minimum distance from the glass encapsulated sensor head of 5 mm.
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' é Power thermistors utilize the self heating characteristic of NTC thermistors which causes a significant decrease in resistance in a short time.

Power thermistors can be used instead of inrush current limiting resistors. Power thermistors have the advantage that their resistance
decreases through self heating which reduces power loss and results in energy savings.
UL1434 File No. 92669 (1D2-22 excluded) certified.

M Product number explanation B Applications
Switching power supplies, adapters, LCD TVs, plasma TVs,
5D2—11 L C TR air conditioners, DVD players, audio equipment, LCD projectors,
-ELpackaging aptions copiers, PCs, printers, office automation equipment,
TR: Tray gaming machine power supplies

o R
Lead wire options  japie for: D2-15, D2-18, D2-22)

g (S::Irgfghrid No marking: In plastic bag

CS: Short clinched

Resistance tolerance
L+ 15%
Element (head part) diameter

Inrush current limiter series

Rated zero-power resistance (Q) at 25 C

5 D2—11 L T3C

Taping options
T3C: Clinched taping
T3D: Straight taping

B Dimensions

Lead wire

z U R Y d diameter

D2-05 | 85max. | 7.0 max. | 11.5 max. | 15.5 max.
D2-07 | 11.0 max. | 9.0 max. | 13.0 max. | 16.0 max.
D2-08 | 10.0 max. | 7.0 max. | 13.0 max. | 17.0 max.
D2-10 | 13.0max | 9.0 max. | 17.0 max. | 19.5 max. 0.8
D2-11 | 11.5 max. | 8.0 max. | 15.0 max. | 18.5 max.
D2-13 | 14.5max. | 8.0max. | 180 max. | 21.5max. |7.5 =1
D2-14 | 17.0 max. | 9.0 max. | 21.0 max. | 22.5 max.

Color: Gray

Tin plated
soft copper wire

20 min.

3.5 +0.75

idi l-i—l D2-15 | 16.5 max. | 8.0 max. | 20.0 max. | 23.0 max
D2-18 | 19.5 max. | 8.0 max. | 23.0 max. | 26.0 max. 10+ 1 > 1.0
Straight Clinched Short clinched 8.5 max - (b 0.8)
D2-22 | 23.0 max . 1| 26.5 max. | 29.5 max.
) (8.0 max.")
(Unit: mm)
':1D2-22 Unit: mm
(1): Do not apply force to the lead wire legs from the side as this may damage
the power thermistor.
M Taping dimensions
. P
i e —
2 ; P1 : _ - Q i -
z| =
=l s i\ N I PPN FNN — - =
= \\ Y & N4 ¥y 2| ¢ \ e A P FRAN
— ) i LY A I Y I N
\M _.T t1 z _i' / vl
PO -9 ‘T o DO - ——d—
e t
P PO P1 w WO W1 w2 H1 H2 L F1 ¢ DO t 1 4h
D2-05
D2-07
50x07 50£05
D2-08 150+ 1.0
D2-10 150+0.3 17.5t0 19.0/min. 5.0| 9.0 = 0.5 |max.3.0 {16.0 = 0.5| 19.0 to 21.5 |max. 1.0 40+02 | 06*03 [max.1.5/0 + 2.0
D2-11
D2-13 375+ 0.7 75105
30.0*+1.0
D2-14
+ MOQ: 1000 pcs. Unit: mm
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B Specifications

Z8o-power | gy e Max. Rest || VEmED Dissipation | Operating Max. capacitance Energy
Product resslar:ce current resistance i 2 factor temp. range surge
i at 25 °C Bas/ss constant AC AC AC AC capacity
(£ 15%) | (+5%) at25C 100 V 120 V 220 V 240 V
Q) (K) (A) Q) (s) (mW / °C) (c) (WF) (uF) (WF) (uF) @)
5D2-05 5.0 2650 2.0 0.48 20 15 - 50 to 150 860 600 170 150 4.3
10D2-05 10.0 2700 1.0 0.91 20 7 - 50 to 150 860 600 170 150 4.3
20D2-05 20.0 2800 0.3 1.66 20 1 -50to 150 860 600 170 150 4.3
5D2-07 5.0 2800 3.0 0.36 35 30 -40to 160 400 260 80 60 1.9
8D2-07 8.0 2800 2.0 0.58 41 30 -40to 160 560 360 110 920 2.6
10D2-07 10.0 2800 2.0 0.72 45 30 - 40 to 160 680 470 140 110 3.3
12D2-07 12.0 2900 1.7 0.78 41 30 - 40 to 160 380 260 80 60 1.9
16D2-07 16.0 2900 2.0 1.04 45 30 - 40 to 160 800 530 160 130 3.8
22D2-07 22.0 2900 1.0 1.43 50 30 - 40 to 160 960 630 190 150 4.5
5D2-08 5.0 2700 3.0 0.35 35 22 -50to 170 1260 880 260 220 6.3
10D2-08 10.0 2800 2.0 0.63 35 17 -501t0 170 1260 880 260 220 6.3
15D2-08 15.0 2800 2.0 0.94 35 26 -501t0 170 2880 2000 590 500 14.0
20D2-08 20.0 2900 1.0 1.13 35 8 -50to 170 2880 2000 590 500 14.0
2D2-10 2.0 2800 5.0 0.15 50 32 - 40 to 160 640 1100 330 270 7.9
3D2-10 3.0 2800 4.0 0.22 53 32 - 40 to 160 720 1170 350 290 8.4
5D2-10 5.0 2900 4.0 0.33 53 32 - 40 to 160 440 970 290 240 7.0
8D2-10 8.0 2900 3.0 0.52 70 32 - 40 to 160 560 1070 320 260 7.7
10D2-10 10.0 2900 3.0 0.65 75 32 - 40 to 160 1640 1100 330 270 7.9
12D2-10 12.0 3000 1.8 0.71 53 32 - 40 to 160 830 580 170 140 4.1
16D2-10 16.0 3000 1.6 0.94 70 32 - 40 to 160 830 580 170 140 41
2D2-11 2.0 2650 5.0 0.15 40 26 -50to 170 2700 1880 550 470 13.0
3D2-11 3.0 2650 4.0 0.22 40 24 -501t0 170 4830 3360 990 840 24.0
4D2-11 4.0 2700 4.0 0.28 40 31 -501to0 170 2880 2000 590 500 14.0
5D2-11 5.0 2700 4.0 0.35 40 39 -50to 170 2700 1880 550 470 13.0
8D2-11 8.0 2800 3.0 0.50 40 31 -50to 170 2700 1880 550 470 13.0
10D2-11 10.0 2800 3.1 0.63 40 42 -501t0 170 2880 2000 590 500 14.0
12D2-11 12.0 2800 2.0 0.75 40 21 -501to 170 4030 2800 830 700 20.0
15D2-11 15.0 2950 2.5 0.80 40 34 -50to 170 2880 2000 590 500 14.0
16D2-11 16.0 2950 2.5 0.86 40 37 -501t0 170 2880 2000 590 500 14.0
20D2-11 20.0 3000 2.0 1.02 40 28 -50to 170 2880 2000 590 500 14.0
1D2-13 1.0 2650 6.0 0.06 55 12 - 50 to 200 860 600 170 150 4.3
2D2-13 2.0 2700 6.0 0.10 55 21 - 50 to 200 860 600 170 150 4.3
4D2-13 4.0 2800 5.0 0.18 55 24 - 50 to 200 860 600 170 150 4.3
4.7D2-13 4.7 2900 5.0 0.18 55 26 - 50 to 200 2700 1880 550 470 13.0
5D2-13 5.0 2900 5.0 0.19 55 27 - 50 to 200 2700 1880 550 470 13.0
8D2-13 8.0 3000 4.0 0.27 25 25 - 50 to 200 2880 2000 590 500 14.0
10D2-13 10.0 3050 4.0 0.32 55 29 - 50 to 200 2880 2000 590 500 14.0
12D2-13 12.0 3000 4.0 0.41 55 37 - 50 to 200 4830 3360 990 840 24.0
15D2-13 15.0 3050 3.0 0.48 55 25 - 50 to 200 4830 3360 990 840 24.0
16D2-13 16.0 3050 3.0 0.51 55 26 - 50 to 200 4830 3360 990 840 24.0
2D2-14 2.0 2800 5.0 0.15 90 36 - 40 to 160 4200 2890 860 720 20.8
3D2-14 3.0 2900 5.0 0.20 80 36 - 40 to 160 3080 2110 630 520 15.2
4D2-14 4.0 2900 5.0 0.26 95 36 - 40 to 160 3400 2350 700 580 16.9
5D2-14 5.0 2900 4.0 0.33 110 36 - 40 to 160 3600 2480 740 620 17.9
8D2-14 8.0 3000 25 0.47 80 36 - 40 to 160 1390 970 280 240 6.9
10D2-14 10.0 3000 2.2 0.59 95 36 - 40 to 160 1790 1240 370 310 8.9
12D2-14 12.0 3000 2.0 0.71 105 36 - 40 to 160 2190 1520 450 380 10.9
16D2-14 16.0 3000 1.8 0.94 115 36 - 40 to 160 2790 1940 570 480 13.9
1D2-15 1.0 2650 8.0 0.06 70 22 - 50 to 200 6910 4800 1420 1200 34.0
1.5D2-15 1.5 2650 8.0 0.08 70 29 - 50 to 200 6910 4800 1420 1200 34.0
2D2-15 2.0 2700 8.0 0.10 70 37 - 50 to 200 6910 4800 1420 1200 34.0
3D2-15 3.0 2800 7.0 0.13 70 36 - 50 to 200 4030 2800 830 700 20.0
4D2-15 4.0 2800 7.0 0.18 70 48 - 50 to 200 4030 2800 830 700 20.0
4.7D2-15 4.7 2900 6.0 0.18 70 37 - 50 to 200 4030 2800 830 700 20.0
5D2-15 5.0 2900 6.0 0.19 70 39 - 50 to 200 4030 2800 830 700 20.0
8D2-15 8.0 3000 5.0 0.27 70 39 - 50 to 200 4030 2800 830 700 20.0
10D2-15 10.0 3000 5.0 0.34 70 49 - 50 to 200 5760 4000 1190 1000 28.0
12D2-15 12.0 3050 5.0 0.39 70 54 - 50 to 200 5760 4000 1190 1000 28.0
15D2-15 15.0 3100 4.0 0.45 70 a1 - 50 to 200 5760 4000 1190 1000 28.0
16D2-15 16.0 3100 4.0 0.48 70 44 - 50 to 200 5760 4000 1190 1000 28.0
4D2-18 4.0 2900 8.0 0.16 90 59 - 50 to 200 6910 4800 1420 1200 34.0
5D2-18 5.0 2950 8.0 0.18 20 66 - 50 to 200 6910 4800 1420 1200 34.0
8D2-18 8.0 3050 6.0 0.26 90 53 - 50 to 200 6910 4800 1420 1200 34.0
10D2-18 10.0 3100 6.0 0.30 90 62 - 50 to 200 6910 4800 1420 1200 34.0
47D2-18 47.0 3450 2.0 0.94 90 21 - 50 to 200 6910 4800 1420 1200 34.0
1D2-22 1.0 2900 12.0 0.04 125 32 - 50 to 200 8200 - 1700 - 41.0
3D2-22 3.0 2800 8.0 0.13 130 48 -501t0200| 12600 8800 2610 2200 63.0
4D2-22 4.0 2900 8.0 0.16 130 59 - 50 to 200 12600 8800 2610 2200 63.0
6D2-22 6.0 3000 6.0 0.21 130 43 - 50 to 200 12600 8800 2610 2200 63.0
' In part reference values % Reference values
¥ Reliability data i Caution
ltem Test conditions Criteria ° When force is applle_d tothe lead
Resistance to soldering heat 10sat 26(3 c AR £ 15% wire Fhe.leg connections may break
55at 350 C or chipping may occur.
Stelk iy Pio maiesial. Rosin 25%, ethyl alcohol 75% More than 95% soldered | o May get hot during use. When
Tensile strength (lead wire) éirlgg’((ijo%ff2)91'\lo i;applied to the wire terminations in vertical AR + 15% designing the enyironment arqu nd
Voltage proof 1000 V AC for one minute Less than 1 mA the powerthermlstor be espeually
Insulation resistance 500 V DC Over 100 MQ careful with lead wire connections,

Dry heat

1000 hours at max. operating temperature for each product number

AR *+ 20%

Damp heat

1000 hours at 40 ‘C and 90% humidity

10 cXclgs as below:
1.-40°C

for 30 minutes + 159
Temperature cycle 2" Room tem: . AR * 15%
5 n perature for 5 minutes
(thermal shock 3. 160 C for 30 minutes
4. Room temperature for 5 minutes
Electrical load Max. current for 1000 h at 25 “C room temperature AR *+ 20%

materials used in the direct vicinity
and the layout of other electrical
components.

© Do not use two or more power
thermistors in a row.
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Non-contact (IR) temperature sensor
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Thermopiles are IR temperature sensors that fully utilize SEMITEC original silicon-micromachining technology.

B Product number

10TP583T

M Applications

Ear thermometers, IR thermometers, microwave ovens and
other non-contact temperature sensing applications

B Dimensions

9460 + 0.1

265 + 0.1

$2.54 + 0

Max. 6.6

I

IS /
T - ) 4 02
M Specifications < NG ST
Max, 56 182405 [27+ ~3
Parameter Value Conditions )
Unit: mm
Sensitive area 1.05 x 1.05 mm |Size of absorbing film (Connection diagram)
Output voltage' 200 pV £ 30% — 1 3 2) 4
Output voltage? 1.00 mV *+ 30% — © —+o © e ?
Thermopile Thermistor
Thermopile resistance 65 kQ + 30% |Resistance value at 25 C
Time constant 15 ms Typical . P
_ s M Optical characteristics
Operating temperature 2010100 °C _
range Field of view characteristics
Storage temperature range -40t0 100 C —
" . o Incident angle to achieve 50% L0 5 5 5 5 . . 5 5 5 5
Field of view +50 responsivity O I /f ‘\ 8| E
Filter range Cuton 5 um — ol : : : / : : : :\ : 1 1
. : Rated zero-power resistance 3 ] ] ] ] ] ] i i i i
Thermistor resistance value | 100 kQ *= 3% value at 25 °C % 0.5 : : / : : : : \ : : :
B value calculated from rated 2 04 . . / i i i : \ : :
Thermistor B value 3435 K = 0.7% |zero-power resistance at 25 c g 0 0 0 0 0 0 0 0 0 0
and 85 C ko : : : : : : : : : :
"Test conditions 2Test conditions 02 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Blackbody furnace: 500 K Blackbody furnace: 310 K 0 0 0 0 0 0 0 0
Sensor to blackbody distance: 100 mm Sensor temperature: 298 K 0.0 . . . . . . . .
Sensor temperature: 298 K -100 -80 -60 -40 -20 0 20 40 60 80 100
Aperture size: ¢ 12.7 mm Incident angle (° )
M Reliability data Filter characteristics
Item Test conditions Criteria 100
Thermopile: AV + 2% v St N
Dry heat 1000 hours at 100 ‘C Thermistor: AR £ 0.5% = V \
Thermistor: AB £ 0.2% % AN
1000 hours at 60 ‘C and 85% = \
Damp heat humidity % 50 \
10 cycles as below: 2
1.- 20 °C for 30 minutes 2
2. Room temperature for
Temperature cycle . 0
3 minutes Thermopile: AV + 2%
(thermal shock) 13100 °C for 30 minutes Thormistor: AR + 0.3% 2.5 5 6 8 10 15 20
4. gorm Lfergperaiure for Thermistor: AB + 0.2% Wavelength (mm)
Resistance to o
soldering heat 5sat350°C
Three times natural fall to a
Bieejall concrete floor from 1 m height.
[ Data table (approx.)
Sensor temperature ('C)
- 20 - 10 0 10 25 40 60 80 100
- 20 0.000 - 0510 - 1.081 -1.718 - 2.809 - 4.078 - 6.078 - 8.473 - 11.31
- 10 0.510 0.000 - 0.571 - 1.208 - 2.300 - 3.568 - 5.568 - 7.963 - 10.80
0 1.081 0.571 0.000 -0.637 -1.728 - 2.997 - 4.997 - 7.392 -10.23
10 1.718 1.208 0.637 0.000 - 1.091 - 2.360 - 4.360 - 6.755 - 9.593
30 3.211 2.702 2.131 1.493 0.402 - 0.867 - 2.867 - 5.261 - 8.099
37 3.809 3.300 2.728 2.091 1.000 - 0.269 - 2.269 - 4.664 - 7.501
Temperature of 40 4.078 3.568 2.997 2.360 1.269 0.000 - 2.000 - 4.395 - 7.233
measured object 60 6.078 5.568 4.997 4.360 3.269 2.000 0.000 - 2.395 - 5.233
(C) 80 8.473 7.963 7.392 6.755 5.664 4.395 2.395 0.000 - 2.838
100 11.31 10.80 10.23 9.593 8.501 7.233 5.233 2.838 0.000
120 14.64 14.13 13.56 12.93 11.83 10.57 8.565 6.171 3.333
140 18.53 18.02 17.45 16.81 15.72 14.45 12.45 10.05 7.215
160 23.01 22.51 21.93 21.30 20.21 18.94 16.94 14.54 11.70
180 28.17 27.66 27.09 26.45 25.36 24.09 22.09 19.70 16.86
200 34.06 33.55 32.98 32.34 31.25 29.98 27.98 25.58 22.75
Unit: mV




