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Expt No. 05 

Title: RTD based Instrumentation amplifier 

Aim:  To  design,  build  and  test  RTD  based  bridge  circuit  and  interface  with  instrumentation  

amplifier. 

Objectives: 

1. Study of Wheatstone bridge network 
2. Determine the gain of instrumentation amplifier theoretically & practically. 
3.  Study the characteristic of RTD (Graph between Temperature & Output Voltage) 

Apparatus: 

Instrumentation amplifier Kit, RTD with plug in socket, thermometer, Heater, multimeters, connecting 
wires etc. 

Circuit Diag: 

 

Theory: 

Include following points under theory: 

1. Introduction to Instrumentation amplifier 
2. Difference amplifier using single OP-AMP 
3. Needs & Requirements of Instrumentation amplifier. 
4. Analysis of Three OP-AMP Instrumentation Amplifier (Derive Equation for output voltage). 
5. Advantages of 3 OP-AMP Instrumentation amplifiers. 
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Procedure: 

1. Note down the values of all the components used in the kit. 
2. Switch on the power supply, & measure the DC voltage as a input to Wheatstone bridge. 
3. For calibration,  

a. Plug in 100 E jack pin in RTD socket. 
b. Use Zero adjusts potentiometer, such that output of Wheatstone bridge will be zero. 

4. Now connect RTD sensor at sensor socket. 
5. Slowly change the temperature of sensor, for every change in temperature note down the 

values of input (to instrumentation amplifier) & output (of instrumentation amplifier). 
6. Plot the graph in between input temperature versus output voltage. 
7. Observe the nature of graph & comment about the nature of RTD. 

Observations: 

From instrumentation amplifier -  

R1 = ? 

R2 = ? 

P1 (POT) = ? 

From Wheatstone bridge network –  

R  = 1.1k  

R + Rsensor =  1k + 100E (RTD) 

P (POT ) = 1k, 

V+ = +5V, 

V- = -5V. 

 

Observation Table: 

Sr. 
No. 

Temperature 
(oC) 

Input to Instrumentation 
amplifier (Va Vb) 

O/P Voltage Gain 
(Practically) 

Gain 
(Theoretically) 
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Calculations:  

Gain =     

 

 

Graph: 
Plot the graph between input temperature & output voltage 

 

Result Table (Lab Report): 

Sr No. Temperature  Gain 
1   
2   
3   
 

Result: 
 

Conclusion: 
 

 

Assignment Questions: 

1. Explain the need of instrumentation amplifier. Where these are used mostly? 
2. Explain the requirements of good instrumentation amplifier. 
3. Explain the working of Wheatstone bridge network with neat circuit diag. 
4. Explain the analysis of 3 op-amp instrumentation amplifier using resistive transducer. (Derive 

the expression for O/P of Instrumentation amplifier without using Wheatstone bridge network). 
5. Draw the neat circuit diagram of instrumentation amplifier which amplifies output of a bridge 

which contain a resistive transducer, Derive an expression for its output voltage  
6. Explain any two applications of instrumentation amplifier with the proper block diagram. 


