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Silicon temperature sensors KTY82-2 series

DESCRIPTION

The temperature sensors in the KTY82-2 series have a
positive temperature coefficient of resistance and are
suitable for use in measurement and control systems.
The sensors are encapsulated in the small plastic SMD
SOT23 package.

Tolerances of 0.5% or other special selections are
available on request.

PINNING

PIN DESCRIPTION

1 electrical contact

2 electrical contact

3 substrate (must remain potential free)

Fig.1  Simplified outline (SOT23).
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MARKING

TYPE NUMBER CODE

KTY82-210 210

KTY82-220 220

KTY82-221 221

KTY82-222 222

KTY82-250 250

KTY82-251 251

KTY82-252 252

QUICK REFERENCE DATA

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

R25 sensor resistance Tamb = 25 °C; Icont = 1 mA

KTY82-210 1980 2020 Ω
KTY82-220 1960 2040 Ω
KTY82-221 1960 2000 Ω
KTY82-222 2000 2040 Ω
KTY82-250 1900 2100 Ω
KTY82-251 1900 2000 Ω
KTY82-252 2000 2100 Ω

Tamb ambient operating temperature −55 +150 °C

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Icont continuous sensor current in free air; Tamb = 25 °C − 10 mA

in free air; Tamb = 150 °C − 2 mA

Tamb ambient operating temperature −55 +150 °C
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CHARACTERISTICS
Tamb = 25 °C, in liquid, unless otherwise specified.

Notes

1.The thermal time constant is the time taken for the sensor to reach 63.2% of the total temperature difference.
For example, if a sensor with a temperature of 25 °C is moved to an environment with an ambient temperature of
100 °C, the time for the sensor to reach a temperature of 72.4 °C is the thermal time constant.

2.Inert liquid, e.g. FC43 manufactured by the 3M company.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

R25 sensor resistance Icont = 1 mA

KTY82-210 1980 − 2020 Ω
KTY82-220 1960 − 2040 Ω
KTY82-221 1960 − 2000 Ω
KTY82-222 2000 − 2040 Ω
KTY82-250 1900 − 2100 Ω
KTY82-251 1900 − 2000 Ω
KTY82-252 2000 − 2100 Ω

TC temperature coefficient − 0.79 − %/K

R100/R25 resistance ratio Tamb = 100 °C and 25 °C 1.676 1.696 1.716

R−55/R25 resistance ratio Tamb = −55 °C and 25 °C 0.480 0.490 0.500

τ thermal time constant; note 1 in still air − 7 − s

in still liquid; note 2 − 1 − s

in flowing liquid; note 2 − 0.5 − s

rated temperature range −55 − +150 °C
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Table 1 Ambient temperature, corresponding resistance, temperature coefficient and maximum expected temperature
error for KTY82-210 and KTY82-220

Icont = 1 mA.

AMBIENT
TEMPERATURE

TEMP.
COEFF.

KTY82-210 KTY82-220

(°C) (°F) (%/K)

RESISTANCE
(Ω)

TEMP.
ERROR

(K)

RESISTANCE
(Ω)

TEMP.
ERROR

(K)MIN. TYP. MAX. MIN. TYP. MAX.

−55 −67 0.99 951 980 1009 ±3.02 941 980 1019 ±4.02

−50 −58 0.98 1000 1030 1059 ±2.92 990 1030 1070 ±3.94

−40 −40 0.96 1105 1135 1165 ±2.74 1094 1135 1176 ±3.78

−30 −22 0.93 1218 1247 1277 ±2.55 1205 1247 1289 ±3.62

−20 −4 0.91 1338 1367 1396 ±2.35 1325 1367 1410 ±3.45

−10 14 0.88 1467 1495 1523 ±2.14 1452 1495 1538 ±3.27

0 32 0.85 1603 1630 1656 ±1.91 1587 1630 1673 ±3.08

10 50 0.83 1748 1772 1797 ±1.67 1730 1772 1814 ±2.88

20 68 0.80 1901 1922 1944 ±1.41 1881 1922 1963 ±2.66

25 77 0.79 1980 2000 2020 ±1.27 1960 2000 2040 ±2.54

30 86 0.78 2057 2080 2102 ±1.39 2036 2080 2123 ±2.68

40 104 0.75 2217 2245 2272 ±1.64 2194 2245 2295 ±2.97

50 122 0.73 2383 2417 2451 ±1.91 2359 2417 2475 ±3.28

60 140 0.71 2557 2597 2637 ±2.19 2531 2597 2663 ±3.61

70 158 0.69 2737 2785 2832 ±2.49 2709 2785 2860 ±3.94

80 176 0.67 2924 2980 3035 ±2.8 2894 2980 3065 ±4.3

90 194 0.65 3118 3182 3246 ±3.12 3086 3182 3278 ±4.66

100 212 0.63 3318 3392 3466 ±3.46 3284 3392 3500 ±5.05

110 230 0.59 3523 3607 3691 ±3.93 3487 3607 3728 ±5.61

120 248 0.53 3722 3817 3912 ±4.7 3683 3817 3950 ±6.59

125 257 0.49 3815 3915 4016 ±5.26 3775 3915 4055 ±7.31

130 266 0.44 3901 4008 4114 ±6 3861 4008 4154 ±8.27

140 284 0.33 4049 4166 4283 ±8.45 4008 4166 4325 ±11.46

150 302 0.20 4153 4280 4407 ±14.63 4110 4280 4450 ±19.56
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Table 2 Ambient temperature, corresponding resistance, temperature coefficient and maximum expected temperature
error for KTY82-221 and KTY82-222

Icont = 1 mA.

AMBIENT
TEMPERATURE

TEMP.
COEFF.

KTY82-221 KTY82-222

(°C) (°F) (%/K)

RESISTANCE
(Ω)

TEMP.
ERROR

(K)

RESISTANCE
(Ω)

TEMP.
ERROR

(K)MIN. TYP. MAX. MIN. TYP. MAX.

−55 −67 0.99 941 970 999 ±3.02 960 990 1020 ±3.02

−50 −58 0.98 990 1019 1049 ±2.92 1010 1040 1070 ±2.92

−40 −40 0.96 1094 1123 1153 ±2.74 1116 1146 1176 ±2.74

−30 −22 0.93 1205 1235 1264 ±2.55 1230 1260 1290 ±2.55

−20 −4 0.91 1325 1354 1382 ±2.35 1352 1381 1410 ±2.35

−10 14 0.88 1452 1480 1508 ±2.14 1481 1510 1538 ±2.14

0 32 0.85 1587 1613 1640 ±1.91 1619 1646 1673 ±1.91

10 50 0.83 1730 1754 1779 ±1.67 1765 1790 1815 ±1.67

20 68 0.80 1882 1903 1924 ±1.41 1920 1941 1963 ±1.41

25 77 0.79 1960 1980 2000 ±1.27 2000 2020 2040 ±1.27

30 86 0.78 2037 2059 2081 ±1.39 2078 2100 2123 ±1.39

40 104 0.75 2195 2222 2250 ±1.64 2239 2267 2295 ±1.64

50 122 0.73 2360 2393 2426 ±1.91 2407 2441 2475 ±1.91

60 140 0.71 2531 2571 2611 ±2.19 2582 2623 2664 ±2.19

70 158 0.69 2710 2757 2804 ±2.49 2764 2812 2860 ±2.49

80 176 0.67 2895 2950 3005 ±2.8 2 953 3009 3065 ±2.8

90 194 0.65 3086 3150 3214 ±3.12 3149 3214 3279 ±3.12

100 212 0.63 3285 3358 3431 ±3.46 3351 3426 3501 ±3.46

110 230 0.59 3488 3571 3655 ±3.93 3558 3643 3728 ±3.93

120 248 0.53 3684 3779 3873 ±4.7 3759 3855 3951 ±4.7

125 257 0.49 3776 3876 3976 ±5.26 3853 3955 4056 ±5.26

130 266 0.44 3862 3967 4073 ±6 3940 4048 4155 ±6

140 284 0.33 4009 4125 4241 ±8.45 4090 4208 4326 ±8.45

150 302 0.20 4112 4237 4363 ±14.63 4195 4323 4451 ±14.63
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Table 3 Ambient temperature, corresponding resistance, temperature coefficient and maximum expected temperature
error for KTY82-250 and KTY82-251

Icont = 1 mA.

AMBIENT
TEMPERATURE

TEMP.
COEFF.

KTY82-250 KTY82-251

(°C) (°F) (%/K)

RESISTANCE
(Ω)

TEMP.
ERROR

(K)

RESISTANCE
(Ω)

TEMP.
ERROR

(K)MIN. TYP. MAX. MIN. TYP. MAX.

−55 −67 0.99 911 980 1049 ±7.04 913 956 999 ±4.52

−50 −58 0.98 959 1030 1101 ±6.99 960 1004 1048 ±4.45

−40 −40 0.96 1060 1135 1210 ±6.91 1061 1106 1152 ±4.3

−30 −22 0.93 1168 1247 1327 ±6.84 1169 1216 1263 ±4.16

−20 −4 0.91 1283 1367 1451 ±6.77 1285 1333 1381 ±4.01

−10 14 0.88 1407 1495 1583 ±6.69 1408 1457 1507 ±3.84

0 32 0.85 1538 1630 1721 ±6.61 1539 1589 1639 ±3.67

10 50 0.83 1677 1772 1867 ±6.51 1678 1728 1778 ±3.48

20 68 0.80 1824 1922 2021 ±6.41 1825 1874 1923 ±3.28

25 77 0.79 1900 2000 2100 ±6.35 1900 1950 2000 ±3.18

30 86 0.78 1974 2080 2185 ±6.55 1975 2028 2080 ±3.33

40 104 0.75 2127 2245 2362 ±6.97 2129 2189 2248 ±3.64

50 122 0.73 2287 2417 2547 ±7.4 2289 2357 2425 ±3.97

60 140 0.71 2453 2597 2741 ±7.85 2455 2532 2609 ±4.31

70 158 0.69 2626 2785 2943 ±8.31 2628 2715 2802 ±4.67

80 176 0.67 2805 2980 3154 ±8.79 2807 2905 3003 ±5.05

90 194 0.65 2990 3182 3374 ±9.29 2993 3102 3212 ±5.43

100 212 0.63 3182 3392 3602 ±9.81 3185 3307 3429 ±5.84

110 230 0.59 3379 3607 3836 ±10.65 3382 3517 3652 ±6.45

120 248 0.53 3569 3817 4065 ±12.25 3573 3721 3870 ±7.53

125 257 0.49 3658 3915 4173 ±13.45 3662 3817 3973 ±8.33

130 266 0.44 3741 4008 4274 ±15.06 3745 3907 4070 ±9.4

140 284 0.33 3883 4166 4450 ±20.49 3887 4062 4237 ±12.96

150 302 0.20 3982 4280 4578 ±34.35 3987 4173 4359 ±22.02
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Table 4 Ambient temperature, corresponding resistance, temperature coefficient and maximum expected temperature
error for KTY82-252

Icont = 1 mA.

AMBIENT
TEMPERATURE

TEMP. COEFF. KTY82-252

(°C) (°F) (%/K)

RESISTANCE
(Ω)

TEMP.
ERROR

(K)MIN. TYP. MAX.

−55 −67 0.99 959 1005 1050 ±4.52

−50 −58 0.98 1009 1055 1102 ±4.45

−40 −40 0.96 1115 1163 1211 ±4.3

−30 −22 0.93 1229 1278 1328 ±4.16

−20 −4 0.91 1351 1401 1452 ±4.01

−10 14 0.88 1480 1532 1584 ±3.84

0 32 0.85 1618 1670 1723 ±3.67

10 50 0.83 1764 1817 1869 ±3.48

20 68 0.80 1919 1970 2022 ±3.28

25 77 0.79 2000 2050 2100 ±3.18

30 86 0.78 2077 2132 2187 ±3.33

40 104 0.75 2238 2301 2364 ±3.64

50 122 0.73 2406 2478 2549 ±3.97

60 140 0.71 2581 2662 2743 ±4.31

70 158 0.69 2763 2854 2946 ±4.67

80 176 0.67 2 951 3054 3157 ±5.05

90 194 0.65 3147 3262 3376 ±5.43

100 212 0.63 3349 3477 3605 ±5.84

110 230 0.59 3556 3 697 3839 ±6.45

120 248 0.53 3756 3912 4068 ±7.53

125 257 0.49 3850 4013 4177 ±8.33

130 266 0.44 3937 4108 4278 ±9.4

140 284 0.33 4087 4271 4455 ±12.96

150 302 0.20 4191 4387 4583 ±22.02
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Fig.2 Maximum expected temperature error (∆T).
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Fig.3 Sensor resistance as a function of ambient
temperature; average values.

Icont = 1 mA.
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current.

To keep the temperature error low, an operating current of
Icont = 1 mA is recommended for temperatures above 100 °C.
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Fig.6 Deviation of sensor resistance as a function
of operating current in still liquid.

Tamb = 25 °C.
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APPLICATION INFORMATION

SYMBOL PARAMETER CONDITIONS TYP. UNIT

∆R25 drift of sensor resistance at 25 °C 10000 hours continuous operation;
Tamb = 150 °C

3.2 Ω
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PACKAGING

Tape specification

Sensors in SOT23 encapsulation are delivered in reel packaging for automatic placement on hybrid circuits and
printed-circuit boards. The devices are placed with the mounting side downwards in the compartments.

Fig.7  Configuration of bandolier.

Dimension in mm.

(1) Tolerance over any 10 pitches: ±0.2 mm.

handbook, full pagewidth
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PACKAGE OUTLINE

UNIT
A1

max.
bp c D E e1 HE Lp Q wv

 REFERENCESOUTLINE
VERSION

EUROPEAN
PROJECTION ISSUE DATE

97-02-28

 IEC  JEDEC  EIAJ

mm 0.1 0.48
0.38

0.15
0.09

3.0
2.8

1.4
1.2

0.95

e

1.9 2.5
2.1

0.55
0.45 0.10.2

DIMENSIONS (mm are the original dimensions)

0.45
0.15

 SOT23

bp

D

e1

e

A

A1

Lp

Q

detail X

HE

E

w M

v M A

B

AB

0 1 2 mm

scale

A

1.1
0.9

c

X

1 2

3

Plastic surface mounted package; 3 leads SOT23
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DEFINITIONS

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.

Data Sheet Status

Objective specification This data sheet contains target or goal specifications for product development.

Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.

Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.
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NOTES
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器、微波光电元器件、工控机/DOC/DOM 电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA 软

件硬件、二极管、三极管、模块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能

模块开发配套商。商斯达实业公司拥有庞大的资料库，有数位毕业于著名高校——有中国电子工

业摇篮之称的西安电子科技大学（西军电）并长期从事国防尖端科技研究的高级工程师为您精挑

细选、量身订做各种高科技电子元器件，并解决各种技术问题。 

微波光电部专业代理经销高频、微波、光纤、光电元器件、组件、部件、模块、整机；电

磁兼容元器件、材料、设备；微波 CAD、EDA 软件、开发测试仿真工具；微波、光纤仪器仪表。

欢迎国外高科技微波、光纤厂商将优秀产品介绍到中国、共同开拓市场。长期大量现货专业批发

高频、微波、卫星、光纤、电视、CATV 器件: 晶振、VCO、连接器、PIN 开关、变容二极管、开

关二极管、低噪晶体管、功率电阻及电容、放大器、功率管、MMIC、混频器、耦合器、功分器、

振荡器、合成器、衰减器、滤波器、隔离器、环行器、移相器、调制解调器；光电子元器件和组

件：红外发射管、红外接收管、光电开关、光敏管、发光二极管和发光二极管组件、半导体激光

二极管和激光器组件、光电探测器和光接收组件、光发射接收模块、光纤激光器和光放大器、光

调制器、光开关、DWDM 用光发射和接收器件、用户接入系统光光收发器件与模块、光纤连接器、

光纤跳线/尾纤、光衰减器、光纤适 配器、光隔离器、光耦合器、光环行器、光复用器/转换器；

无线收发芯片和模组、蓝牙芯片和模组。  

更多产品请看本公司产品专用销售网站: 

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子元器件网：http://www.sunstare.com/

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达消费电子产品网://www.icasic.com/

商斯达实业科技产品网://www.sunstars.cn/   微波元器件销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-82884100 83397033 83396822 83398585 

    传真：0755-83376182  （0）13823648918  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 D125 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 
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