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Electrical Engineering

Subject of Snecialization for Ph D.

Syllabus for Biomedical Instrumentation

Unit Major Learning
0utcomes

Topics and Sub-
topics

Unit - I
Fundamentals of
Medical
Instruments

la.List the Sources of biomedical signals.
1 b.Explain generation of bio-potential

in human body.
lc" Draw and explain generalized block

diagram of medical instrumentation
system.

le.Describe the features of the
ECG/ EEG/ EMG/Defibrillator
electrodes drawing schematic
diagram.

1f . Explain the diff'erent types of
medical transducers used in medical
instruments for Body temperature,
Blood pressure, and respiration rate.

1g. Explain the working of the indirect
blood pressure measurement
instrument (sphygmo-manometer).

th. Classify medical instruments based
on diflerent principles with
Application Viz - (diagnostic,
therapeutic, Imaging, analytical )
, Physiological parameter and bio-
potential , Biological system ,

Different departments in the
hospital.

i.1 Fundamentals of
medical
instrumentation.

r Sources of
biomedical signals

. Generalized medical
instrumentation block
diagram.

. Medical electrodes -
ECG,EEG,EMG,
Defibrillator

. Medical transducers:
Body temperature,
Blood pressure,
respiration rate

1.2 Classification of
Medical
instruments based

on:
o Application -

(diagnostic,
therapeutic, Imaging,
analytical)

. Physiological
parameter and bio-
potential

. Biological system
o Different departments

in the hospital
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Unit - II
Biomedical
Recorders

2a. Describe working principle of
Electrocardiograph with a block
diagram.

2b. Drawing a ECG waveform with
describe relating cardiac activity of
the hear1.

2c. Explain bipolar and unipolar leads
used for ECG measurements.

2d.Ex plain Einthoven's triangle.
2e. Explain working of phono-

cardiograph.
2f. Describe l0-20 electrode placement

method used for EEG.
29. Explain working principle of

Electro encephalo graph.
2h. Draw block diagram and describe the

working principle of EMG.
2i. Drawing block diagram explain

bio- feedback instrumentation.

cardiograph(EcG)
machine
o ECG block diagram
. Bipolar and unipolar
leads

o Phono-cardiograph
.2 Electro-

encephalograph
(EEG).
o 10-20 electrode

placement system
o EEG readout device

2.3 Electro-myograph
(EMG) machine.

2.4Bio-feedback
Instrumentation



Major L"a.riog Outcomes
(in cognitive domain )

Topics and Sub-

Unit - III
edical Imaging

3f.Draw block diagram and describe
working of an ultrasonic foetal
monitor.

39. List the types of Transducers used in
Ultrasonic foetal monitor.

3h.Describe working of an echo_
encephalography machine with block
diagram.

3a.Listarrdexpluir@
3b. Explain generation of an X-ray.
3c. Describe working of an X-ray machine

with block diagram.
3d. Describe working of a CT scan

machine with block diagram.
3e. List properties of ultrasound and its

applications in medical
instrumentation.

3i.Describe working of an echo-cardio
graph machine with block diagram.

3j.Describe working of a colour Doppler
ultrasound machine with block
diagram.

3.1 X-ray machine,
3.2 CT-Scan machine.
3.3 Properties of

ultrasound
3.3 Ultrasonic foetal

monitors.
3.3 Echo-

encephalography.
3.4 Echo-cardiograph.
3.5Colour Doppler

ultrasound machine.

Unit- IV
Surgical &
Therapeutic
Instruments

.l:

a. r;escnbe workrng ot'an electro_surgery
machine with block diagram and tf,e
safety precautions to belaken.

4b. Describe working of a Hemo-dialysis
machine with block diagram.

4c.Describe working of a Muscle
Stimulators machine with block
diagram.

4d.Describe working of a Defibrilator
Machine with block diagram and the
safety precautions to be taken.

4e.Describe the electrodes of a Defibrilator
Machine with diagram.

4.1 Electro-surgery
machine (cautery)
4.2 Hemo-dialysis
machine
4.3 Muscle stimulators
4.4 Defibrilator
Machine

Unit - V
Medical
Laboratory
Instruments

5b. Draw the block diagram and describe
working of a blood cell counter with
schematic diagram.

5c. Draw the block diagram and describe
working of a bio-chemistry analyzer"

5d. Draw the block diagram and describe
working of an auto analyzer.

e. Draw the block diagram and describe
working of a blood gas analyzer.

5a.Listthepatt@
Instruments for medical diagnosis.

5.1 Types of test
.Blood cell
. Bio chemistry

5.2 Blood Cell Counter
5.3 Bio chemistry

analyzer.
5.4 Auto analyzer.
5.5 Blood gas analyzer.
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B iomedical Instrumentation

RESOURCES

List of Books

S.

No.
Title of Book Author Publication

1
Handbook of biomedical
instrumentation

R. S. Khandpur Tata McGraw Hill, New
Delhi

2.
Introduction to biomedical
equipment technology

Carr Joseph J.,Brown
J.M

Pearson education, New
Delhi

3.
Biomedical instrumentation
measurements.

Lesli P Cromwell,
Fred J. Weibell,
Erich A. Pfeiffer

PHI Leaming, New Delhi

4.
Medical instrumentation
application & design

John G. Webster,
Editor

John Wiley and Sons, New
Delhi

5. Medical Electronics A. G. Patil Excel Book, New Delhi


