






















Constantan is a copper-

nickel alloy usually consisting 

of 55% copper and 45% 
nickel. 











 Type J thermocouple is to be used in 
measurement system that must provide an 
output of 2V at 200C. A solid state sensor 
system will be used to provide reference 
temperature compensation. The sensor has 
output voltage varies as 8mV/C. Develop the 
system. 



 J thermocouple with 0 reference will output 
10.75mv @200C. 

 Overall gain=2/10.75mv=185.5

 (8mV/C)/(50mV/C)=160 times larger than 
TC. 

 185.5/160=1.159 extra amplification is 
needed. 

 𝑉𝑜𝑢𝑡 = 1.159[160𝑉𝑇𝐶 + 𝑉𝑐]



 Modern semiconductor temperature sensors 
offer high accuracy and high linearity over an 
operating range of about –55°C to +150°C. 
Internal amplifiers can scale the output to 
convenient values, such as 10mV/°C. They are 
also useful in cold-junction-compensation 
circuits for wide temperature range 
thermocouples



 All semiconductor temperature sensors make use
of the relationship between a bipolar junction
transistor's (BJT) base-emitter voltage to its
collector current:

where k is Boltzmann's constant, T is the absolute temperature, q is the charge of

an electron, and Is is a current related to the geometry and the temperature of the

transistors.

If we take N transistors identical to the first and allow the total

current Ic to be shared equally among them, we find that the new 

base-emitter voltage is given by the equation









 You can measure temperature more accurately 
than a using a thermistor.

 The sensor circuitry is sealed and not subject to 
oxidation, etc.

 The LM35 generates a higher output voltage than 
thermocouples and may not require that the 
output voltage be amplified.

 The scale factor is .01V/oC

 The LM35 does not require any external 
calibration or trimming and maintains an 
accuracy of +/-0.4 oC at room temperature and 
+/- 0.8 oC over a range of 0 oC to +100 oC.



 Vc = 4 to 30V

 5v or 12 v are typical values used.

 Ra can range from 80 KW to 600 KW , but 
most just use 80 KW.

 Temperature ( oC) = Vout * (100 oC/V)






