
1. Bio potential electrodes 
 Origin of bio potential and its propagation. Electrode-electrolyte interface, electrode–skin 
interface, half cell potential, impedance, polarization effects of electrode –nonpolarizable 
electrodes. Types of electrodes -surface, needle and micro electrodes and their equivalent 
circuits. Recording problems -measurement with two electrodes. 
 
2. Electrode configurations 
 Biosignals characteristics –frequency and amplitude ranges. ECG –Einthoven’s triangle, 
standard 12 lead system. EEG –10-20 electrode system, unipolar, bipolar and average mode. 
EMG, ERG and EOG –unipolar and bipolar mode. 
 
3. Bio amplifier  
Need for bio-amplifier -single ended bio-amplifier, differential bio-amplifier –right legdriven 
ECG amplifier. Band pass filtering, isolation amplifiers –transformer and optical isolation -
isolated DC amplifier and AC carrier amplifier. Chopper amplifier. Power line interference.’ 
 
4. Measurement of non-electrical parameter  
Temperature, respiration rate and pulse rate measurements. Blood Pressure: indirect 
methods -auscultatory method, oscillometric method, direct methods: electronic 
manometer, Pressure amplifiers -systolic, diastolic, mean detector circuit. Blood flow and 
cardiac output measurement: Indicator dilution, thermal dilution and dye dilution method, 
Electromagnetic and ultrasound blood flow measurement. Respiratory measurements – 
Lung volumes and capacity, Plethysmography, Tests of Respiratory mechanics 
 
5. Therapeutic Instrumentation 
Cardiac Pacemakers, Defibrillators, Cardioverters, Hemodialysis, Lithotripsy, Ventilators, 
Incubators, Surgical instruments – electrocauterization.  
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