






















 

 

26MPP1CC MEDICAL ELECTRONICS AND INSTRUMENTATION 

 

Syllabus 

Unit Content Hrs Resources 

I 

Fundamentals of Analog and Digital Electronics 
Semiconductor diodes, BJT, FET, MOSFET – characteristics 
and applications. Operational amplifiers – inverting/non-
inverting, summing amplifier, integration, differentiation, 
active filters, and oscillators. ADCs and DACs – types and 
performance parameters. Digital fundamentals – logic gates, 
Boolean algebra, combinational and sequential circuits, 
multiplexers, counters, flip-flops. Introduction to 
programmable logic devices (PLD, FPGA) and their 
applications in medical electronics.  

12 Text Book 

II 

Microprocessors, Microcontrollers and Embedded Systems 
Review of 8085 and 8086 architectures and instruction sets. 
Introduction to 8051 and ARM-based microcontrollers. 
Memory organization, I/O interfacing, and serial 
communication. Embedded system design for medical 
instruments – data acquisition, control, and display modules. 
Introduction to IoT in healthcare – wearable sensors, 
telemetry, and data transmission. 

12 Text Book 

III 

Power Supplies and Signal Conditioning in Nuclear 
Instrumentation 
Rectifiers – half-wave, full-wave, bridge; filters and voltage 
regulators. SMPS, DC-DC converters, RF power supplies, and 
isolation techniques. Grounding, shielding, and noise 
reduction methods in nuclear systems. High-voltage and low-
noise power supplies for radiation detectors. Recent 
developments: micro-power supplies, battery management in 
portable devices, and smart energy-efficient designs. 

12 Text Book 

IV 

Electronics for Radiation Detection and Signal Processing  
Detector-preamplifier interface – charge-sensitive and voltage-
sensitive preamplifiers. Pulse shaping, discrimination, and 
amplification. Analog and digital pulse processing – baseline 
restoration, linear gating, and time-to amplitude conversion. 
Data acquisition systems, multi-channel analyzers (MCA), and 
digital signal processors (DSP). Introduction to FPGA-based 
nuclear instrumentation and AI-assisted signal interpretation. 

12 Text Book 

V 

Biomedical Instrumentation and Emerging Technologies 
Bioelectric potentials – origin, measurement, and recording 
(ECG, EEG, EMG). Biomedical sensors and transducers – 
optical, piezoelectric, and MEMS-based devices. Diagnostic 
and therapeutic instruments – pacemaker, defibrillator, 
dialysis unit, ventilator, diathermy. Robotics and automation 

12 Text Book 
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in surgery, rehabilitation, and prosthetics. Modern trends – 
wearable health monitoring, wireless telemetry, IoT-based 
patient monitoring, and medical AI systems. 

 Total 60  

 

Text book 

1. Floyd T L, 2017, “Electronic Devices”, 10th Edition, Pearson Education Inc. 

2. 
 Coughlin R F, Driscoll F F, 2001, “Operational Amplifiers and Linear 
Integrated Circuits”, 6th Edition, Pearson Education Inc. 

Reference 
Books 

1. Floyd T L2015, “Digital Fundamentals”, 11th Edition, Pearson Education Inc.  

2. 
Khandpur R S, 2014,” Handbook of Biomedical Instrumentation”,                   
3rd Edition, McGraw Hill Education. 

3. 
 Brown S, Vranesic Z, 2013, “Fundamentals of Digital Logic with Verilog 
Design”, 3rd Edition, Tata McGraw-Hill 

4. 
Skalski H, 2012, “Electronic Instrumentation”, 3rd Edition, Tata McGraw-
Hill. 

5. 
Cromwell L, Weibell F J, Pfeiffer E, 1990, “Biomedical Instrumentation and 
Measurements”, 2nd Edition, Prentice Hall. 

6. 
Arumugam M, 2004, “Biomedical Instrumentation”, 2nd Edition, Anuradha 
Publishing Co. 

 

Journal and Magazines  https://www.embs.org/tbme/ 

E-Resources and 
Website  

https://www.youtube.com/playlist?  
list=PLL_6qtCTrqLmRjr9GP3d_mn6Zu5iMgfV_ 

 

Learning Method Chalk and Talk/Assignment/Seminar/ Group Discussion  

 

Focus of the Course 

Skill Development, Employability, Innovations, Intellectual 
Property Rights, Entrepreneurial development Social Awareness/ 
Environment. 
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