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Objectives 

The objective of the course is to make the students 

 To understand principles and application of modern chemical sensor 

technology. 

 To get the ability to operate with existing sensor systems and transducers, 

as well as to design new sensors, based on application of “smart 

materials”. 

 To get familiar with sensor fabrication. 

 To learn about electrochemical sensors. 

 To know more about application of sensor in various fields. 

Unit I 

GENERAL PRINCIPLES, DEFINITIONS AND CONCEPTS  

Introduction to principles of chemical sensing; Signal transduction; Physico-

chemical and biological transducers; Sensor types and technologies. 

Terminology and working vocabulary; Main technical definitions: calibration, 

selectivity, sensitivity, reproducibility, detection limits, response time; Problems 

and trade-offs. 

Unit II 

PHYSICO-CHEMICAL SENSORS AND TRANSDUCERS  

Thermal sensors; Electrochemical sensors (amperometric, potentiometric, 

conductimetric); Semiconductor transducers (ISFET, ENFET); Optical 

transducers (absorption, fluorescence, bio/chemiluminescence, SPR); 

Piezoelectric and acoustic wave transducers; Limitations & problems to be 

addressed. 

Unit III 

FABRICATION OF SENSOR 

Methods for sensors fabrication: self-assembled monolayers, screen printing, 

photolithography, micro contact printing, MEMS. Engineering concepts for mass 

production. 

Unit IV 

TESTING OF FABRICATED SENSOR 

Ionic recognition, molecular recognition-chemical recognition agent, 

spectroscopic recognition, biological recognition agents. Immobilization of 

biological components, performance factors of Urea sensors, Amino Acid 

sensors, Glucose sensors and Uric Acid, factors affecting the performance of 

sensors. 

Unit V 

APPLICATIONS OF FABRICATED SENSOR 

Environmental monitoring; Technological process control; Food quality control; 

Clinical chemistry; Test-strips for glucose monitoring; Implantable sensors for 

long-term monitoring; Forensic science benefits; Problems & limitations. 

Outcome 

After completion of the course, the students shall be able to   

 To get basic knowledge on principles, definition and concepts of sensors. 

 To learn about transducers and its role in sensors. 



 To get familiar with biochemical sensors. 

 To get familiar engineering of sensors. 

 To know about the application of sensors in various fields. 
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