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Semiconductor Sensors: 



 حسگرهای دمای مقاومتی -1
  مقاومت وابسته به دماRTD 

 ترمیستور  

   ترموکوپل ها -2

 مجتمعمدار حسگرهای دمایی  -3
 (اندازه گیری به روش غیر مستقیم)حسگرهای دیداری مادون قرمس  -4
 
 
 
 
 
 

 انواع حسگرهای دما

2 



 مقایسه حسگرهای دما
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Thermocouples                                    –270°C to 2320°C 

  Ref: T. W. Kerlin ,and M. Johnson. Practical thermocouple thermometry. Instrument Society of America, 2012. 

:مقایسه محدوده دمایی  

:مزایا و معایب ترموکوپل  

National Instruments Company -    

http://sine.ni.com/np/app/main/p/ap/daq/lang/en/pg/1/sn/n17:daq,n21:17557/fmid/6681/ 



 مقایسه حسگرهای دما
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 :RTDمزایا و معایب 

National Instruments Company -    

http://sine.ni.com/np/app/main/p/ap/daq/lang/en/pg/1/sn/n17:daq,n21:17557/fmid/6681/ 

 :Thermistorمزایا و معایب 



 مقایسه حسگرهای دما
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http://sine.ni.com/np/app/main/p/ap/daq/lang/en/pg/1/sn/n17:daq,n21:17557/fmid/6681/ 



 مقایسه حسگرهای دما
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 :RTDمزایا و معایب 

National Instruments Company -    

http://sine.ni.com/np/app/main/p/ap/daq/lang/en/pg/1/sn/n17:daq,n21:17557/fmid/6681/ 

 :Thermistorمزایا و معایب 



7 

 (هاRTDاساس کارکرد )اثر گرمامقاوتی در فلسات 

W. Y. Du ‖Resistive, capacitive, inductive, and magnetic sensor technologies‖, CRC Press, 2014.  
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RTDs 
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RTDs 
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 ها RTDمشکل خود گرمایشی در 

W. Y. Du ‖Resistive, capacitive, inductive, and magnetic sensor technologies‖, CRC Press, 2014.  

An RTD is a passive device, requiring a current to pass through to produce a 

measurable voltage. The excitation current also causes the RTD to heat internally 

(self-heating), which can result in a measurement error. Self-heating is typically 

specified as the amount of power that will raise the RTD’s temperature by 1°C (in 

mW / °C). To minimize self-heating-caused error, the smallest possible excitation 

current (1 mA or less) should be used in measurement. The amount of self-heating 

also depends greatly on the medium in which the RTD is immersed. For example, an 

RTD can self-heat up to 100 times higher in still air than in moving water. 
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 RTDساخت 

W. Y. Du ‖Resistive, capacitive, inductive, and magnetic sensor technologies‖, CRC Press, 2014.  

RTDs are constructed in two forms: wire-wound (Figure 2.11a) and thin film (Figure 

2.11b). Wire-wound RTDs are made by winding a very fine strand of metal wire 

(platinum, typically 0.0005–0.0015 in. diameter). Thin-film RTDs are produced using 

thin-film lithography that deposits a thin film of metal (e.g., 1 μm platinum) onto a 

ceramic substrate through the cathodic atomization or sputtering process. 
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 RTDروش اندازه گیری مقاومت 

W. Y. Du ‖Resistive, capacitive, inductive, and magnetic sensor technologies‖, CRC Press, 2014.  
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 (اساس کارکرد ترمیستور)اثر گرمامقاومتی برای نیمه رسانا 

W. Y. Du ‖Resistive, capacitive, inductive, and magnetic sensor technologies‖, CRC Press, 2014.  
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 اثر ترمورزیستیو برای نیمه رسانا
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 انواع ترمیستور

W. Y. Du ‖Resistive, capacitive, inductive, and magnetic sensor technologies‖, CRC Press, 2014.  

 (NTC)ترمیستور با ضریب تغییرات حرارتی منفی  -1

 (PTC)ترمیستور با ضریب تغییرات مثبت  -2
Thermally sensitive silicon resistors (silistors) 

Switching PTC thermistors 
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 انواع ترمیستور

W. Y. Du ‖Resistive, capacitive, inductive, and magnetic sensor technologies‖, CRC Press, 2014.  

 NTC thermistors are more commonly used than PTC type, especially in 

temperature measurement applications. NTC thermistors are made using basic 

ceramics technology and semiconductor metal oxide materials (e.g., oxides of 

manganese, nickel, cobalt, iron, copper, and titanium). In some thermistors, the 

decrease in resistance is as great as 6% for each 1°C of temperature increase 

although 1% changes are more typical. NTC thermistors can provide good 

accuracy and resolution when measuring temperatures between −100°C and 

+300°C. If inserted into a Wheatstone bridge, a thermistor can detect 

temperature changes as small as ±0.005°C. 
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 انواع ترمیستور

W. Y. Du ‖Resistive, capacitive, inductive, and magnetic sensor technologies‖, CRC Press, 2014.  

 Silistors exhibit a fairly uniform PTC (about +0.0077°C−1) through most of their 

operational range, but can also exhibit an NTC region at temperatures higher than 

150°C. This type of thermistors is often used for temperature compensation of 

silicon semiconducting devices in the range of −60°C to +150°C. 

  

 The switching PTC thermistors are made from polycrystalline ceramic materials 

that are normally highly resistive but become semiconductive by adding dopants. 

They are often manufactured using compositions of barium, lead, and strontium 

with additives such as yttrium, manganese, tantalum, and silica. The R–T curves 

of switching PTC thermistors exhibit very small NTC regions until they reach a 

critical temperature Tc—―Curie,‖ ―Switch‖ or ―Transition‖ temperature. After Tc, the 

curve exhibits a rapidly increasing PTC resistance. These resistance changes can 

be as much as several orders of magnitude within a temperature span of a few 

degrees.  


