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Sensors
Temperature Sensors
PTC Thermistors

PTC (Positive Temperature Coefficient) thermistors are made of an

oxide semiconductor ceramic with barium titanate as the main

component. The switching temperature is determined by raw mate-

rial composition. Above this temperature, the resistance rises rap-

idly. This property of PTC thermistors make them suitable for a

wide range of applications, including constant temperature heat-

ers, current limiting elements, and temperature sensors.

FEATURES
• Switching temperatures are available in the range from +30 to

+330°C, accommodating a wide variety of applications.

• Within any given size and shape, there is a wide range of

available resistances at normal temperature. In the following

formulas, ρ (specific resistivity at normal temperature) can have

values in the range of  10Ω • m to 50kΩ • m with slight variations

according to switching temperature. Resistance is calculated as

follows:

R : Resistance at normal temperature(Ω)
D : PTC electrode diameter (mm)
L : PTC element length (mm)
W : PTC element width (mm)
t : PTC element thickness (mm)
ρ : Specific resistivity of PTC element’s material at normal temperature

(Ω • cm)

• Application of different shapes and resistances results in a wide

range of rated voltages. Voltages may be AC or DC in the range

of 12V to 240V.

• These thermistor elements enable contact-free circuit designs –

no bimetals, relays, etc.

• Because the elements are made of ceramic material, it is possi-

ble to form units of various shapes and dimensions through the

application of different molding methods.

• Various housing shapes can be produced to meet specific appli-

cation requirements.

Disc type Square type

FOR TEMPERATURE SENSING
The rapidly increasing resistance characteristics makes use of

these thermistors a convenient method for detecting specific tem-

peratures. Such applications also benefit from good sensitivity.

FOR CURRENT LIMITING
• Current attenuation characteristics can be custom-tailored by

controlling a combination of parameters: switching temperature,

element volume, resistance value, and load impedance.

• The operating characteristics for overcurrent protection can be

based on current increase, ambient temperature increase, or a

combination of both.

10–1

100

101

102

103

104

105

106

107

–50 0 50 100 150 200 250 300 350 400

Temperature(°C)

R
es

is
ta

nc
e 

ch
an

ge
 r

at
io

P5
X0

X2

X5

P3

Y4

Z0

Y2

X0

Disc shape Rectangular shape

t t
R =-×12.7×ρ R = ×10×ρ

D2 L • W

D t

D=ø5 to 35mm
t=1 to 5mm

L

W

t

W=10 to 45mm
L=5 to 35mm
t=1 to 5mm

R
es

is
ta

nc
e

Temperature
    Specifications which provide more details for the proper and safe use of the described product are available upon request.
All specifications are subject to change without notice.SUNSTAR射频通信 http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.com



  

B23

(2/8)

         

SUNSTAR微波光电 http://www.rfoe.net/ TEL:0755-83396822 FAX:0755-83376182 E-MAIL:szss20@163.com
Sensors
Temperature Sensors
PTC Thermistors

PTC THERMISTORS FOR OVERCURRENT LIMITING
SHAPES AND DIMENSIONS

RESISTANCE vs. TEMPERATURE CHARACTERISTICS

ELECTRICAL CHARACTERISTICS

• Coated products

F
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Part No.
Switching
temperature Ts
(°C)

Rated
voltage
(V)

Initial
resistance
R25(Ω)

Current on
normal 
condition
(mA) [at 25°C]

Maximum
overcurrent
(A)

Dimensions(mm)

øD max. T max. F ød

911X00C0R5MB15 100 16 0.5±20% 900 5 15 4.5 10 0.6
911X01C010MB13 100 16 1±20% 580 4 15 3.5 5 0.5
911X21D4R7MF10 120 35 4.7±20% 320 1 9.6 5 5 0.6
911X21D070MJ07 120 60 7±20% 220 1 8 4 5 0.6
911P81D100MN08 80 100 10±20% 100 0.5 9 4 5 0.5
    Specifications which provide more details for the proper and safe use of the described product are available upon request.
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Sensors
Temperature Sensors
PTC Thermistors

PTC THERMISTORS FOR MOTOR STARTING
PRODUCT IDENTIFICATION

(1)Product classification

(2)Applications/structures of the PTC thermistor

(3)Switching temperature Ts

(4)Specific resistance ρ

(5)Resistance temperature coefficient α

(6)Nominal initial resistance R25

R means the decimal point. The second and third digits in a

symbol containing no R are significant figures respectively. 

The first digit means the number of zero following the significant

figure.

(7)Nominal initial resistance tolerance

(8)Maximum rated voltage Erms

(9)PTC element diameter

(10)Case type/circuit connection method symbol

• Faston® is a registered trademark of AMP Incorporated.

9 PTC thermistor

12 For motor starting/element incorporated case type

X3 135°C (An approximate symbol is used for X3.)
X2 120°C

2 less than 40 to 70 Ω • cm
3 less than 70 to 100 Ω • cm
4 less than 100 to 400 Ω • cm
5 less than 400 to 700 Ω • cm
6 less than 700 to 1000 Ω • cm

E 22%/°C
D 15%/°C

3R3 3.3Ω
3R9 3.9Ω
4R7 4.7Ω
5R6 5.6Ω
6R8 6.8Ω
100 10Ω
150 15Ω
220 22Ω
330 33Ω
470 47Ω
680 68Ω

9 12 X3 2 E 4R7 N Q 18 B1

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

N ±30%
M ±20%
X ±25%
Y Special tolerance

Q 200V(160 to 200V)
R 240V(220 to 240V)
S 300V(250 to 300V)
T 360V(320 to 355V)
U 400V
V 500V(430 to 500V)

14 ø14mm
16 ø16mm
18 ø17.5mm
20 ø20mm

B0 Plug-in case B type/CSIR
B1 Plug-in case B type/RSIR
B2 Plug-in case B type/RSCR
B3 Plug-in case B type/CSR
C0 Plug-in case C type/CSIR
C1 Plug-in case C type/RSIR
C2 Plug-in case C type/RSCR
C3 Plug-in case C type/CSR
PS2 Two-point fixed case type (Faston® tub terminal #187)
PS2A Two-point fixed case type (Faston® tub terminal #250)
    Specifications which provide more details for the proper and safe use of the described product are available upon request.
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PTC THERMISTORS FOR MOTOR STARTING
PLUG-IN CASE, B AND C (Fail safe type) TYPES
SHAPES AND DIMENSIONS
B TYPE

C (Fail safe type) TYPE

• Numbers of pin are differed from the starting style.
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PTC THERMISTORS FOR MOTOR STARTING
PLUG-IN CASE, B AND C (Fail safe type) TYPES
STARTING STYLES
0:CSIR TYPE 1:RSIR TYPE 2:RSCR TYPE 3:CSR TYPE

Capacitor-start motor Resistance-split-phase Capacitor-drive  Capacitor-start-drive

Start motor

ELECTRICAL CHARACTERISTICS
SWITCHING TEMPERATURE Ts: 120°C(Ambient temperature 25°C)

∗ 1 Rated voltage×1.5, 1min
∗ 2 Fail safe type:Please specify code C instead of B.
∗ 3 Starting style code 0:CSIR/1:RSIR/2:RSCR/3:CSR

Part No.
Initial
resistance
(Ω)±30%

Rated
voltage
Erms(V)

Withstand
voltage∗ 1

Erms(V)

Maximum
rated current
Irms(A)

Operating
time
(s)app.

Power
consumption
(W)max.

Resetting
time
(s)max.

912X22E3R3NQ20-B∗ 2_∗ 3 3.3 160 240 12 0.6 3.2 120
912X22E3R9NQ20-B_ 3.9 160 240 12 0.6 3.2 120
912X22E4R7NQ20-B_ 4.7 180 270 12 0.6 3.2 120
912X22E5R6NQ20-B_ 5.6 180 270 12 0.6 3.2 120
912X23E6R8NQ20-B_ 6.8 220 330 10 0.6 3.2 120
912X24E100NR20-B_ 10 240 360 10 0.6 3.2 120
912X24E150NS20-B_ 15 260 390 10 0.6 3.2 120
912X24E220NS20-B_ 22 300 450 9 0.6 3.2 120
912X25E330NS20-B_ 33 300 450 9 0.6 3.2 120
912X25E470NS20-B_ 47 300 450 9 0.6 3.2 120
912X25E680NT20-B_ 68 320 480 9 0.6 3.2 120
912X22E4R7NQ18-B_ 4.7 170 255 12 0.4 3 100
912X22E5R6NQ18-B_ 5.6 190 285 12 0.4 3 100
912X22E6R8NQ18-B_ 6.8 220 330 10 0.4 3 100
912X23E100NQ18-B_ 10 240 360 9 0.4 3 100
912X24E150NR18-B_ 15 260 390 8 0.4 3 100
912X24E220NS18-B_ 22 280 420 8 0.4 3 100
912X24E330NS18-B_ 33 280 420 7 0.4 3 100
912X25E470NS18-B_ 47 300 450 6 0.4 3 100
912X25E680NS18-B_ 68 300 450 5 0.4 3 100

1 2

6 5

2

6 5

3 2

6 5

3 1 2

6 5
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PTC THERMISTORS FOR MOTOR STARTING
PLUG-IN CASE, B AND C (Fail safe type) TYPES
ELECTRICAL CHARATERISTICS
SWITCHING TEMPERATURE Ts: 135°C(Ambient temperature 25°C)

∗ 1 Rated voltage×1.5, 1min
∗ 2 Fail safe type:Please specify code C instead of B. (∗ ) are only for B type.
∗ 3 Starting style code 0:CSIR/1:RSIR/2:RSCR/3:CSR

Part No.
Initial
resistance
(Ω)±30%

Rated
voltage
Erms(V)

Withstand
voltage∗ 1

Erms(V)

Maximum
rated current
Irms(A)

Operating
time
(s)app.

Power
consumption
(W)max.

Resetting
time
(s)max.

912X32E3R3NQ20-B∗ 2_∗ 3 3.3 160 240 12 0.7 3.5 100
912X32E3R9NQ20-B_ 3.9 160 240 12 0.7 3.5 100
912X32E4R7NQ20-B_ 4.7 180 270 12 0.7 3.5 100
912X32E5R6NQ20-B_ 5.6 180 270 12 0.7 3.5 100
912X33E6R8NQ20-B_ 6.8 200 300 10 0.7 3.5 100
912X34E100NR20-B_ 10 225 340 9 0.7 3.5 100
912X34E150NS20-B_ 15 250 375 8 0.7 3.5 100
912X34E220NS20-B_ 22 300 450 7 0.7 3.5 100
912X35E330NT20-B_ 33 355 530 6 0.7 3.5 100
912X35E470NU20-B_ 47 400 600 5 0.7 3.5 100
912X36E680NV20-B_ 68 430 645 4 0.7 3.5 100
912X32E4R7NQ18-B_ 4.7 180 270 10 0.6 3.2 90
912X32E5R6NQ18-B_ 5.6 180 270 10 0.6 3.2 90
912X32E6R8NQ18-B_ 6.8 200 300 9 0.6 3.2 90
912X33E100NR18-B_ 10 220 330 8 0.6 3.2 90
912X34E150NR18-B_ 15 240 360 7 0.6 3.2 90
912X34E220NS18-B_ 22 280 420 6 0.6 3.2 90
912X34E330NT18-B_ 33 320 480 4 0.6 3.2 90
912X35E470NT18-B_ 47 350 525 4 0.6 3.2 90
912X35E680NU18-B_ 68 400 600 4 0.6 3.2 90
912X32E4R7NQ16-B_ 4.7 160 240 10 0.5 3 80
912X32E5R6NQ16-B_ 5.6 170 255 10 0.5 3 80
912X32E6R8NQ16-B_ 6.8 180 270 9 0.5 3 80
912X33E100NQ16-B_ 10 200 300 8 0.5 3 80
912X34E150NR16-B_ 15 225 340 7 0.5 3 80
912X34E220NS16-B_ 22 250 375 6 0.5 3 80
912X32E6R8NQ14-B_(∗ ) 6.8 160 240 8 0.4 2.7 60
912X32E100NQ14-B_(∗ ) 10 180 270 7 0.4 2.7 60
912X33E150NR14-B_(∗ ) 15 240 340 6 0.4 2.7 60
912X34E220NR14-B_(∗ ) 22 225 360 5 0.4 2.7 60
912X34E330NS14-B_(∗ ) 33 250 375 4 0.4 2.7 60
    Specifications which provide more details for the proper and safe use of the described product are available upon request.
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Temperature Sensors
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PTC THERMISTORS FOR MOTOR STARTING
FEATURES
• These are all UL recognized products (File No. E97354)

• They are available with all element types except the ø14mm

type.

SHAPES AND DIMENSIONS
PS2

PS2A

MECHANICAL CHARACTERISTICS

• Faston® is a registered trademark of AMP Incorporated.

Item Test method Specifications
Terminal part
strength

Secure the sample and add the following pulling/pushing loads to each terminal for 10s.
Faston® tub terminal #187:98N (10kgf)
Faston® tub terminal #250:147N (15kgf)

Appearance: There shall be 
no structural abnormality 
such as lack of terminals.

Vibration
resistance

Put a sample on the board steadily secured to the test machine in normal posture, and then apply 
cyclic up (30s) and down (30s) vibration of 3 mm/10 to 55Hz, in X, Y, and Z direction in the same 
manner as shown in the previous figure for 60min respectively.

Resistance change rate: 
±10% max.
Appearance: There shall be 
no looseness, break, 
chipping, or cracking on 
each part.

Impact
resistance

Secure a sample onto a mechanically 
strong fitting, and then apply 80G impulse
(785m/s2)∗  based on the below 
specifications upward/downward, left/right, 
and forward/backward respectively once 
(total 3 times).
∗ 1G=9.80665m/s2

Resistance change rate: 
±10% max.
Appearance: There shall be 
no looseness, break, 
chipping, or cracking on 
each part.

Faston® #187 terminal
Internal connection15
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Faston® #250 terminal
Internal connection15
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Temperature Sensors
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HEATERS FOR ELECTRONIC MOSQUITO KILLER (Example)
SHAPES AND DIMENSIONS

Part No. 922Y17E152YR14-E
APPLICATION HEATERS FOR ELECTRONIC MOSQUITO
KILLERS AND OTHER HEATERS
CHARACTERISTICS OF PTC THERMISTOR

CHARACTERISTICS

RESISTANCE vs. TEMPERATURE CHARACTERISTICS
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Initial resistance value R25 1 to 3kΩ[at 25°C]
Switching temperature 210°C

Resistance 1 to 3kΩ[at 20°C]
Rated voltage Eac 100V/240V 50/60Hz
Maximum current Irms 0.6A[AC.110V], 1.5A[AC.240V]
Surface temperature 163±5°C[at 25°C, AC.100V]
Power consumption 4.5±1W
Safety standards Electrical Appliance and Material 

Control Law, UL Certificated
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SUNSTAR 商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为

一体的高科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供

应商，是中国最早和最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专

业代理和分銷世界各大品牌 IC 芯片和電子元器件的连锁经营綜合性国际公司，专业经营进口、

国产名厂名牌电子元件，型号、种类齐全。在香港、北京、深圳、上海、西安、成都等全国主要

电子市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成

强大统一的供货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感

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: 

商斯达微波光电产品网:HTTP://www.rfoe.net/

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/

商斯达消费电子产品网://www.icasic.com/

商斯达实业科技产品网://www.sunstars.cn/   射频微波光电元器件销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-83396822 83397033  83398585  82884100 

    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 

SUNSTAR微波光电 http://www.rfoe.net/ TEL:0755-83396822 FAX:0755-83376182 E-MAIL:szss20@163.com

SUNSTAR射频通信 http://www.rfoe.net/ TEL:0755-83397033 FAX:0755-83376182 E-MAIL:szss20@163.com
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