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GUJARAT TECHNOLOGICAL UNIVERSITY 
Electronics Engg. / Electronics & Communication Engg. 


/Electronics & Telecommunication  


 


B. E.  SEMESTER: VII 


 
Subject Name:  Biomedical Instrumentation (Department Elective - I)  


Subject Code:   171006 


 


 


Sr. 
No 


Course Content 
Total 
Hrs. 


1.  Introduction to Biomedical Instrumentation: 


The age of Biomedical Engineering, Development of Biomedical 


Instrumentation, Biometrics, Introduction to the Man- instrument System, 


Components of the Man- Instrument System, Physiological Systems of the 


Body. 


4 


2.  Sources of Bioelectric Potentials: 


Action and Resting Potential, Propagation of Action Potential, The 


Bioelectric Potential. 


4 


3.  Basic Transducers principles: 


The Transducer and Transduction Principles, Active Transducer, Passive 


Transducers, Transducers for Biomedical Application. 


3 


4.  Electrodes: 


Electrode Theory, Biopotential Electrode, Biochemical Transducer. 


4 


5.  The Cardiovascular System: 


The Heart and Cardiovascular System, The Heart, Blood Pressure, 


Characteristic of Blood Flow, Heart Sounds.   


5 


6.  Cardiovascular Measurement: 


Electrocardiography, Blood Pressure, Blood Flow and Cardiac Output, 


Plethysmography, Heart Sounds, Echocardiography , Colour Doppler 


5 


Teaching Scheme Evaluation Scheme 
Theory Tutorial Practical Total University Exam  


(E) 


Mid Sem 


Exam 


(Theory) 


(M) 


Practical 


(Internal) 


Theory Practical 


3 0 2 5 70 30 30 20 







measurement  


7.  Bio Medical Equipment : 


ECG, EMG, EEG, Pace Maker, Defibrillator, Heart lung Machine,  Dialysis, 


Diathermy Unit for surgery and therapy, LASER in Surgery, Equipment in 


Intensive Care Unit,  Robotic Surgical Equipments, Invasive Medical 


Procedures 


6 


8.  Medical Imaging : 


Principle Of Radiation, Components Of X-Ray System, Principle Of CT 


Scan, USG, MRI, PET Scan. 


4 


9.  Biotelemetry: 


Introduction to Biotelemetry, Physiological parameters adaptable to 


Biotelemetry, The Components of a Biotelemetry System, Implantable 


Units, Application of Telemetry in Patient Care. 


4 


10.  Electrical Hazards & Patient safety in Bio-medical equipments: 


Significance of Electrical Danger, Physiological Effect of Electrical Current, 


Ground Shock, Hazards and Methods of Accident Prevention. 


2 


11.  Patient Monitoring system: 


Heart Rate Measurement, Pulse Rate Measurement, Respiration Rate 


Measurement, Blood Pressure Measurement, Microprocessor Applications 


in Patient Monitoring. 


4 


 


Reference Books: 


 
1. Biomedical Instrumentation And Measurements- By Leslie Cromwell 


2. Human Physiology: The Mechanism Of Function By Vander, Sherman 


3. Medical Instrumentation By John. G. Webster –John Wiley 


4. Introduction To Biomedical Equipment Technology- By Carr & Brown 


5. Handbook Of Biomedical Instrumentation By R. S. Khandpur 


6. Biomedical Instrumentation By Dr. M. Arumugam, Anuradha 
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Engineering /Electronics & Telecommunication Engineering 


 


B. E.  SEMESTER: VII 


 
Subject Name:  Digital Signal Processing   


Subject Code:   171003 


 


 


Sr. 
No 


Course Content 
Total 
Hrs. 


1.  Introduction: 
 
Signals, systems and signal processing, classification of signals, elements 
of digital signal processing system, concept of frequency in continuous and 
discrete time signals, Periodic Sampling, Frequency domain representation 
of sampling, Reconstructions of band limited signals from its samples, 
general applications of DSP 
 


5 


2.  Discrete-Time Signals and Systems: 
 
Discrete-Time Signals, Discrete-Time Systems, LTI Systems, Properties   
of  LTI  Systems, linear convolution and its properties, Linear Constant Co-
efficient Difference  equations,. Frequency domain representation of 
Discrete-Time Signals & Systems, Representation of sequences by 
discrete time Fourier Transform, (DTFT), Properties of discrete time 
Fourier Transform, and correlation of signals, Fourier Transform 
Theorems. 
 


10 


3.  The Z- Transform and Analysis Linear Time-of Invariant System: 
 


Z-Transform, Properties of ROC for Z-transform, the inverse Z-transform 
methods, Z- transforms properties, Analysis of LTI systems in time domain 
and stability considerations. Frequency response of LTI system, System 
functions for systems with linear constant-coefficient Difference equations, 
Freq. response of rational system functions relationship between 
magnitude & phase, All pass systems, inverse systems, 
Minimum/Maximum phase systems, systems with linear phase. 


10 


Teaching Scheme Evaluation Scheme 
Theory Tutorial Practical Total University Exam  


(E) 


Mid Sem 


Exam 


(Theory) 


(M) 


Practical 


(Internal) 


Theory Practical 
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4.  Structures for Discrete Time Systems: 
 
Block Diagram and signal flow diagram representations of Linear 
Constant-Coefficient Difference equations, Basic Structures of IIR 
Systems, Transposed forms, Direct and cascade form Structures for FIR 
Systems, Effects of Co-efficient quantization. 
 


5 


5.  Filter Design Techniques: 
 
Design of Discrete-Time IIR filters from Continuous-Time filters-
Approximation by derivatives, Impulse invariance and Bilinear 
Transformation methods; Design of FIR filters by windowing techniques, 
Illustrative design examples of IIR and filters. 
 


9 


6.  Discrete-Fourier Transform: 
 
Representation of Periodic sequences: The discrete Fourier Series and its 
Properties Fourier Transform of Periodic Signals, Sampling the Fourier 
Transform, The Discrete-Fourier Transform, Properties of DFT, Linear 
Convolution using DFT. 
 


9 


7.  Fast Fourier Transform: 
 
FFT-Efficient Computation of DFT, Goertzel Algorithm, radix2 and radix 4 
Decimation-in-Time and Decimation-in-Frequency FFT Algorithms. 
 


6 


8.  Architecture of DSP Processors- : 
 
Harward architecture, pipelining, Multiplier-accumulator (MAC) hardware, 
architectures of fixed and floating point (TMSC6000) DSP processors.  
 


6 


 
Text Books: 


 


1. “Digital Signal Processing: Principles, Algorithm & Application”,4th edition,Proakis, 


Manolakis, Proakis, Manolakis, Pearson 


2. “Discrete Time Signal Processing”:Oppeheim, Schafer, Buck Pearson education 


publication, 2nd Edition, 2003. 
 


Reference Books: 


 
1. Digital Signal Processing fundamentals and applications, Li Tan , Elsevier 


2. Fundamentals of digital Signal Processing –Lonnie c.Ludeman, Wiley  


3. Digital Signal processing-A Practical Approach ,second edition, Emmanuel 


Ifeacher, and Barrie W..Jervis, Pearson Education. 


4. Digital Signal Processing, S.Salivahanan, A.Vallavaraj, C.Gnapriya TMH 
5. Digital Signal Processors, Architecture, programming and applications by B. 


Venkatramani, M Bhaskar, Mc-Graw Hill 
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THEORY TUTORIAL PRACTICAL CREDITS


171001 Microwave Engineering 3 0 2 5


171002 Power Electronics 2 0 2 4


171003 Digital Signal Processing 4 0 2 6


171004 Wireless Communication 4 0 2 6


Department Elective - I 3 0 2 5


170001 Project - I 0 0 4 4


TOTAL 16 0 14 30


DEPARTMENT ELECTIVE -I


SUBJECT 


CODE
DEPARTMENT ELECTIVE -I


171005 Embedded Systems


171006 Biomedical Instrumentation


171007 Satellite Communication


TEACHING SCHEME(HOURS)
SUBJECT


SUBJECT 
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GUJARAT TECHNOLOGICAL UNIVERSITY


Degree in Electronics Engg. / Electronics & Communication Engg. 


/Electronics & Telecommunication Engineering
PROPOSED TEACHING SCHEME


Semester - VII
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B. E.  SEMESTER: VII 


 
Subject Name:  Embedded Systems (Department Elective - I)  


Subject Code:   171005 


 


 


Sr. 
No 


Course Content 
Total 
Hrs. 


1.  Introduction: 
 
Embedded system and general purpose computers, Embedded system 
components, Embedded System Design Process, Classification of an 
embedded system, Examples of an embedded system, Applications of an 
embedded system. 
 


 
3 


2.  ARM Processor: 
 
The Acorn RISC machine, Architectural inheritance, The ARM 
programmer’s model, ARM development tools, ARM instruction set: Data 
processing instructions, Data transfer instructions, Control flow 
instructions, Conditional execution, ARM Condition codes, Software 
interrupt (SWI), Multiply instructions, Writing simple assembly language 
programs for ARM, 3-stage pipeline ARM organization, 5-stage pipeline 
ARM organization, Understanding of ARM instruction execution, 
Exceptions in ARM, Thumb programmer’s model and instruction set 
 


14 


3.  Device and Communication Bus: 
 
IO types and examples, Serial communication devices, Parallel Device 
ports, Watch dog timer, Real time clock, Writing device drivers, Serial bus 
communication protocols, Parallel communication using ISA, PCI, PCI-X 
and advanced buses, Network protocols, Wireless and mobile system 
protocol.  
 


08 


4.  Interprocess Communication and Synchronization of processes, 
Thread and Task: 
 
Multiple process and thread in application, Task and Task state, Task 


10 


Teaching Scheme Evaluation Scheme 
Theory Tutorial Practical Total University Exam  


(E) 


Mid Sem 


Exam 


(Theory) 


(M) 


Practical 


(Internal) 


Theory Practical 


3 0 2 5 70 30 30 20 







control block, Task coding, Task scheduling, Semaphores, Semaphores 
for synchronization, Data sharing and deadlocks, Inter process 
communication, Sockets and remote procedure call. 
 


5.  RTOS: 
 
Operating system service, Process management, Timer and Event 
function, Memory management, Device , File and  I/O subsystem 
management, Interrupt routine in RTOS environment and handling of 
interrupt service calls, Basic design using RTOS, RTOS task scheduling 
models, Interrupt latency and response of tasks as performance metrics, 
OS security issue. 
 


10 


 


Reference Books: 


 
1. Embedded System: Architecture, Programming and Design by Rajkamal, TMH 


2.  ARM System on Chip Architecture by Steve Furber, Pearson Education 


3.  Computer as Components: Principles of Embedded Computing System Design,            


 Wayne   Wolf, Morgan Kaufmann Publication 
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B. E.  SEMESTER: VII 


 
Subject Name:  Microwave Engineering   


Subject Code:   171001 


 


 


Sr. 
No 


Course Content 
Total 
Hrs. 


1.  Introduction to microwaves: 
 
Microwave frequencies, advantages of microwaves, general and Industrial 


applications of microwaves 


1 


2.  Microwave transmission lines and waveguides: 
 
Transmission line equations & solutions, reflection and transmission 


coefficient, standing wave and standing wave ratio, line impedance and 


admittance, impedance matching, using stub line, application of smith 


chart in solving transmission line problems Introduction to strip lines, 


Microstrip lines, parallel strip lines, coplanar strip lines, shielded strip lines , 


Rectangular waveguides-theory and analysis, principle of circular 


waveguide 


15 


3.  Microwave components & their s-parameters: 
 
Wave-guide tees, magic tees, wave-guide corners, bends, twists, 


directional couples, circulators and isolators. S Matrix and its applications 


in analyzing microwave components 


5 


4.  Microwave tubes and circuits: 
 
Limitations of conventional tubes at UHF & Microwave, Klystrons, velocity 


modulation, multicavity klystron, reflex klystron, traveling wave tube, 


Magnetron. (Without derivations). 


8 


Teaching Scheme Evaluation Scheme 
Theory Tutorial Practical Total University Exam  


(E) 


Mid Sem 


Exam 


(Theory) 


(M) 


Practical 


(Internal) 
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5.  Semiconductor microwave devices and circuits: 
 
Microwave transistors and integrated circuits, varactor diodes, step-


recovery diodes, parametric amplifiers, tunnel diode and its applications, 


Gunn diode and its applications IMPATT diode, TRAPATT diode, PIN 


diode, schottky barrier diodes. 


8 


6.  Radar systems: 
 
Basic principle, radar range  equation: powers and frequencies used in 


radar, basic pulsed radar system, Factors Influencing maximum range, 


Effect of noise, Display Methods, Search and Tracking radar systems, 


Moving target indicator (MTI), CW Doppler Radar, Frequency Modulated 


CW radar 


8 


 


Text/Reference Books: 
 


1. Microwave Engineering,David M.Pozar, Wiley India 3
rd


 Edition 


2. Microwave Devices And Circuits,Samuel Liao, PHI 


3. Microwave Engineering, Annapurna Das, Sisirk. Das, TMH 2nd Edition 


4. Microwave Engineering, Manojit Mitra, Dhanpatrai & Co. 


5. Microwave And Radar Engineering, M Kulkarni, Umesh Publishers 


6. Microwave Engineering, Sanjeev Gupta Khanna Pub. 
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B. E.  SEMESTER: VII 


 
Subject Name:  Power Electronics   


Subject Code:   171002 


 


 


Sr. 
No 


Course Content 
Total 
Hrs. 


1.  Power semiconductor devices: 


 


 Introduction, Power Diodes, Power BJT, Thyristor Characteristics, Two 


Transistor model of Thyristor, Series and Parallel operation of Thyristors, 


Power MOSFET, GTO, IGBT, SIT- Device Structures and Characteristics, 


Handling precautions and power dissipation in all these devices, Turn ON-


Turn OFF methods and Circuits, Protections, Ratings and applications, 


Handling precautions and power dissipation in all these devices.. 


 


8 


2.   Controlled Rectifiers: 


Controlled Rectifiers, Single phase power circuits, Three phase controlled 
rectifier circuits, Analysis of Controlled Rectifiers with resistive and 
inductive load and speed control of motors. 


6 


3.  DC Chopper: 
 
Introduction, Principle of operation, analysis with waveforms of Step-Down 
and Step-Up choppers, buck, boost and buck-boost Converter.  Chopper 
classifications, Chopper control of motors 


6 


4.  Invertors: 


 


Principal of Operation of Pulse Width Modulated Inverters, Performance 
Parameters, Single Phase and Three Phase Bridge Inverters. 


5 


Teaching Scheme Evaluation Scheme 
Theory Tutorial Practical Total University Exam  


(E) 


Mid Sem 


Exam 


(Theory) 


(M) 


Practical 


(Internal) 


Theory Practical 


2 0 2 4 70 30 30 20 







5.  Applications: 


Uninterruptible Power Supply, Switched mode Power Supply, RF Heating, 
Battery Charger.  


5 


 


Text/Reference Books: 
 


1. Power Electronics – Circuit, Devices and Applications, M. Rashid, Pearson  Education 


2. Power  Electronic, M.D. Singh and Khanchandani, Tata McGraw Hill Publications. 


3. Power Electronics: Essential and Applications, L. Umanand, wiley India pvt.Ltd. 


4. Power Electronics: Joseph Vithyathil , Tata McGraw Hill Publications 
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GUJARAT TECHNOLOGICAL UNIVERSITY 
Electronics Engineering / Electronics & Communication 


Engineering /Electronics & Telecommunication Engineering 


 


B. E.  SEMESTER: VII 


 
Subject Name:  Project-I  


Subject Code:   170001 


 


 
1. Every student individually or in a group (group size is of 2-3 students. However, if 


project complexity demands a maximum group size of 4 students, the departmental 


committee should be convinced about such complexity and scope of the work.) shall 


take a project in the beginning of the seventh semester in consultation with the guide 


and the project must be completed in the eight semester. The individual or group can 


complete two different projects in both semesters (i.e. 7
th


 and 8th) if they wish to do 


so. 


 


2. The project proposal must be submitted in the institute in the beginning of the seventh 


semester. While submitting project proposal care is to be taken that project will be 


completed within the available time of two terms. The individual’s or group’s project 


should involve analysis, design, and implementation and testing of substantial 


hardware, software or any combination thereof in the field of study in the seventh 


semester. The final title of the project work should be submitted at the beginning of 


the eighth semester.  


 


Topic should be related to 
 


Any application in the field of Electronics and Communication. 


OR 


Investigation of the latest development in a specific field of Electronics and 


Communication  


OR 


The investigation of practical problem in manufacture and / or testing of electronics or 


communication equipments 


OR 


The Microprocessor / Microcontroller based applications projects  


OR 


Software development/Simulation project related to VLSI, Communication, 


Instrumentation, Signal Processing , Image Processing,GIS, Remote sensing applications 


etc 


OR 


Interdisciplinary projects should be encouraged. The examination will be conducted 


independently in respective departments. 


Teaching Scheme Evaluation Scheme 
Theory Tutorial Practical Total University Exam  


(E) 


Mid Sem 


Exam 


(Theory) 


(M) 


Practical 


(Internal) 


Theory Practical 


0 0 4 4 0 100 0 50 







 


3.   Periodical monitoring and assessment will be done by the internal guides 


 


4.  A project report will be prepared and submitted for a viva - voce examination at the     


end of term. 
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GUJARAT TECHNOLOGICAL UNIVERSITY 
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B. E.  SEMESTER: VII 


 
Subject Name:  Satellite communication (Department Elective - I)  


Subject Code:   171007 


 


 


Sr. 
No 


Course Content 
Total 
Hrs. 


1.  Introduction: 


Overview of Satellite Communication 


2 


2.  Orbital Mechanics and launchers: 


Orbital Mechanics, Look Angle Determination, Orbital perturbations, orbit 


Control system, Telemetry, tracking, Command and monitoring, power 


systems, Communication subsystems, Transponders, Satellite Antennas, 


Equipment reliability and space qualification.  


10 


3.  Satellite Link Design: 


Basic transmission Theory, system noise temperature and G/T ratio, 


Design of downlinks, Satellite systems using small earth stations Uplink 


design,  Design for C/N:Combining C/N and C/I values in satellite links, 


System design examples 


9 


4.  Multiple access techniques for satellite links: 


Multiple access, Frequency division Multiple Access, Time, division 


Multiple Access, On board processing, Demand access Multiple Access, 


Random access. Code division Multiple Access. 


4 


5.  Propagation effects and their impact on satellite-earth links:  


Quantifying attenuation and depolarization, propagation effects that are not 


associated with hydrometers, rain and ice effects, prediction of rain 


attenuation, prediction of XPD, propagation impairment Countermeasures. 


3 


Teaching Scheme Evaluation Scheme 
Theory Tutorial Practical Total University Exam  


(E) 


Mid Sem 


Exam 


(Theory) 


(M) 


Practical 


(Internal) 


Theory Practical 


3 0 2 5 70 30 30 20 







6.  VSAT systems: 


Nnetwork architectures, Access control protocol, Basic techniques, SAT 


earth station engineering, Calculation of link margins for VSAT star 


network, system design procedures. 


4 


7.  Low Earth Orbit and Non-Geostationary Satellite systems: 


Orbit considerations, Coverage and frequency considerations, Delay and 


throughput considerations, Operational NGSO constellation design, 


introduction to Satellite mobile network 


4 


8.  Direct broadcast Satellite TV and radio:  


C-Band and Ku band home satellite TV, Digital DBS –TV, DBS –TV 


system design, DBS –TV link budget, error control in digital DBS TV, DBS 


–TV link budget, Master control station and uplink, establishment of DBS –


TV antennas Satellite radio broadcasting 


4 


9.  Satellite Navigation and Global Positioning System:  


Radio and Satellite navigation, GPS position location principles, GPS 


receivers and Codes ,satellite signal acquisition, GPS navigation message, 


GPS signal levels, timing accuracy, GPS receiver operation.  


5 


 


Reference Books: 


 
1. Satellite Communication, by Timothy Pratt, Charles Bostian, Jeremy Allnutt,      


Willey Student edition, second edition 


2. Satellite Communication, by Dennis Roddy, TataMcGraw Hill 


3. Communication Satellite systems,by James Martyn, Prentice Hall 


4. Satellite communication by Wilbur L. Pritchard & Josheph a.Sciulli-PHI 
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Sr. 
No 


Course Content 
Total 
Hrs. 


1.  Introduction to Wireless Communication System: 


 Evolution of mobile communications, Mobile Radio System around the 


world, Types of Wireless communication System, Comparison of Common 


wireless system, Trend in Cellular radio and personal communication. 


Second generation Cellular Networks, Third Generation (3G) Wireless 


Networks , Wireless Local Loop(WLL), Wireless Local Area 


network(WLAN), Bluetooth and Personal Area Networks 


3 


2.   The Cellular Concept- System Design Fundamentals: 


Cellular system, Hexagonal geometry cell and concept of frequency reuse, 


Channel Assignment Strategies Distance to frequency reuse ratio, 


Channel & co-channel interference reduction factor, S/I ratio consideration 


and calculation for Minimum Co-channel and adjacent interference, 


Handoff Strategies, Umbrella Cell Concept, Trunking and Grade of 


Service,  Improving Coverage & Capacity in Cellular System-cell splitting, 


Cell sectorization , Repeaters, Micro cell zone concept, Channel antenna 


system design considerations. 


14 


3.  Mobile Radio Propagation Model, Small Scale Fading and diversity: 


Large scale path loss:-Free Space Propagation loss equation, Path-loss  of 


NLOS and LOS systems, Reflection, Ray ground reflection model, 


Diffraction, Scattering, Link budget design, Max. Distance Coverage 


formula, Empirical formula for path loss, Indoor and  outdoor propagation 


models, Small scale multipath propagation, Impulse model for multipath 


channel, Delay spread, Feher’s delay spread, upper bound Small scale, 


12 


Teaching Scheme Evaluation Scheme 
Theory Tutorial Practical Total University Exam  


(E) 


Mid Sem 


Exam 


(Theory) 


(M) 


Practical 


(Internal) 


Theory Practical 
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Multipath Measurement parameters of  multipath channels, Types of small 


scale Fading, Rayleigh and rician distribution, Statistical for models 


multipath fading channels and diversity techniques in brief. 


 


4.  Multiple Access  Techniques: 
 
Introduction, Comparisons of multiple Access Strategies TDMA,CDMA, 
FDMA,   OFDM  , CSMA Protocols 
 


8 


5.  Wireless Systems: 
 


              GSM system architecture, Radio interface, Protocols, Localization and 
calling, Handover, Authentication and security in GSM, GSM speech 
coding, Concept of  spread spectrum, Architecture of IS-95 CDMA system, 
Air interface, CDMA forward channels, CDMA reverse channels, Soft 
handoff, CDMA features, Power control in CDMA, Performance of CDMA 
System, RAKE Receiver, CDMA2000 cellular technology, GPRS system 
architecture. 
 


14 


6.  Recent trends: 
 
Introduction to Wi-Fi, WiMAX, ZigBee Networks, Software Defined Radio, 
UWB Radio, Wireless Adhoc Network and Mobile Portability, Security 
issues and challenges in a Wireless network. 
 


9 


 
Text Book: 


 


1. “Wireless Communication”, Theodore S.  Rappaport, Prentice hall 
 


Reference Books: 


 
1. “Wireless Communications and Networking “,Vijay Garg, Elsevier 


2. 'Wireless digital communication', Kamilo Feher, PHI 


3.  “Mobile Communications Engineering”, William C. Y. Lee, Mc Graw Hill 


Publications 


4.   Mobile and personal Communication system and services by Rajpandya, IEEE  press 


(PHI). 


5. Wireless Communications-T.L.Singh-TMH   


6. Adhoc Mobile Wireless network, C.K.Toh Pearson 


 






