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 DEPARTMENT OF BIOMEDICAL ENGINEERING 

III Semester 

BM3301 SENSORS AND MEASUREMENTS 

UNIT – 4 

4.1 Functions of Signal Conditioning Circuits 

 

     Signal conditioning circuits play a crucial role in biomedical instruments by preparing 

and optimizing the acquired signals from sensors or transducers before they are 

processed or analyzed. The primary functions of signal conditioning circuits in biomedical 

instruments include: 

1. Amplification: 

Purpose: Increase the magnitude of weak signals generated by sensors or transducers. 

Importance: Biomedical signals, such as those from electrodes or sensors, are often very 

small and may need to be amplified to a level suitable for further processing and analysis. 

2. Filtering: 

Purpose: Remove unwanted noise and interference from the signal. 

Importance: Biomedical signals can be contaminated by various sources of noise, such 

as electromagnetic interference (EMI) or movement artifacts. Filtering helps improve the 

signal-to-noise ratio and enhances the accuracy of subsequent analysis. 

3. Isolation: 

Purpose: Ensure electrical safety and prevent ground loops. 

Importance: Biomedical instruments often involve electrical connections between 

different components. Isolation helps protect patients and equipment by preventing 

unwanted currents and voltages from flowing through the system. 
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4. Offset Adjustment: 

Purpose: Correct for any DC offset in the signal. 

Importance: Biomedical signals may have a baseline or offset that needs to be removed 

before further processing. Offset adjustment ensures that the signal is centered around 

zero or a specified reference level. 

5. Linearization: 

Purpose: Convert nonlinear sensor outputs to linear representations. 

Importance: Some biomedical sensors, such as thermistors or certain types of 

transducers, may produce nonlinear responses. Linearization circuits help transform 

these signals into a linear relationship with the measured quantity for easier 

interpretation. 

6. Digitization: 

Purpose: Convert analog signals into digital format. 

Importance: Many modern biomedical instruments and data acquisition systems operate 

in the digital domain. Digitization allows for easier processing, storage, and transmission 

of signals. 

7. Sampling and Quantization: 

Purpose: Determine the rate at which the analog signal is converted to a digital signal 

and the number of bits used for each sample. 

Importance: Proper sampling and quantization are essential to capture the relevant 

information in the analog signal without introducing aliasing or losing precision. 

8. Calibration: 

Purpose: Adjust the signal conditioning circuit to ensure accurate measurements. 

Importance: Calibrating the signal conditioning circuit helps maintain the accuracy and 

reliability of biomedical measurements over time. 

9. Signal Compression: 

Purpose: Reduce the data size for efficient storage and transmission. 
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Importance: In applications where a large amount of data is generated, such as in remote 

patient monitoring, signal compression helps manage data storage and transmission 

bandwidth more effectively. 

10. Power Supply Regulation: 

Purpose: Ensure a stable and regulated power supply for the signal conditioning circuit. 

Importance: Stable power is crucial for the proper operation of the signal conditioning 

circuit and ensures consistent and reliable performance of biomedical instruments. 

         In summary, signal conditioning circuits in biomedical instruments play a vital role 

in optimizing and preparing acquired signals for further analysis, contributing to the 

accuracy and reliability of biomedical measurements. 
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