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SAMRAT ASHOK TECHNOLOGICAL INSTITUTE 

(Engineering College), VIDISHA M.P. 

(An Autonomous Institute Affiliated to RGPV Bhopal) 

B.Tech 
EC 

Sem/Year 
VIth/IIIrd 

Subject Category 
DE 

Subject Code: EC 
603 (A) 

Subject Name: Embedded System Design 

Maximum Marks Allotted 
Contact Hours 

Total 
Credits 

Theory Practical 
Total 

Marks End Sem Mid-Sem 
Assignmen

t 
Qui

z 
End Sem 

Lab-
Work 

L T P 

60 20 10 10 - - 100 3 - - 3 
 

Prerequisites: 

 Digital Electronics. 
 Microprocessors & Microcontroller 

Course Objective: 
Upon completion of this course, the student will be able to:  
1. Learn different Embedded systems Architecture  and Embedded software development  methods, particularly 
Top- Down design 
2. Develop Real-world embedded solutions. 
3. Learn the Trade-off between hardware and software design and different communication Protocols. 
Course Outcomes: 
On successful completion of this course student should be able to: 
CO 1: Understand what is about the concepts of embedded system and microcontroller architecture   
CO 2: Consolidate concepts communication protocols for real life engineering and industrial Applications. 
CO 3: Learn, practice and implement ARM program for problem solving and peripherals interfacing   
CO 4: Learn about the Real Time operating Systems (RTOS) features, and deployment strategies for optimal  
Performance. 
 
UNITs Descriptions Hrs. CO’s 

I 

Define System &Embedded System, Embedded Systems Vs General Computing 
Systems, Architecture of Embedded Systems: Hardware & software, Design and 
Development Process, Classification, Major Application Areas, Purpose of 
Embedded Systems, Characteristics and Quality Attributes of Embedded Systems. 

08 1,2 

II 

Advanced Processor Architecture: Introduction to Advance Architecture-ARM 
Processor, ARM design philosophy, ARM Processor fundamental, ARM 
Instruction set, Thumb instruction set, elementary Programming, AMBA, 
exception and Interrupt handling, watchdog timer, etc. General structural units in 
processors. 

08 1,2,3 

III 

Device and Communication Buses for devices network: I/O Types and 
Examples, Serial, Parallel and wireless communication devices, Timer and Counter 
devices. Serial bus communication Protocols, Parallel bus communication 
Protocols, Wireless and mobile System Protocols and Network Protocols. 

08 2,3 

IV 

Embedded Software development process and tools: Development process and 
Hardware-software, Requirement engineering, Design: design trade-off, hardware-
software co-design, hardware/software design, implementation, integration &amp; 
testing, packaging. Assembler, cross compiler, simulators, emulator, debugger, 
Integrated Development Environment. GNU development tools, tools for device 
driver development, and Embedded systems Programming using high-level 
language. 

08 2,3,4 

V 

RTOS: RTOS Based Embedded System Design Operating System Basics, Types of 
Operating Systems, Tasks, Process and Threads, Multiprocessing and Multitasking, 
Task Scheduling approaches. Task Communication: Shared Memory, Message 
Passing, Remote Procedure Call and Sockets, Task Synchronization: Task 
Communication/Synchronization Issues, Task Synchronization Techniques, Device 
Drivers, RTOS selection criteria and features, Introduction to FPGA , Advantages 
FPGA over RTOS, FPGAs for High speed data acquisition and control. 

08 4 

Guest Lectures (if any)   



Total Hours 45  
Suggestive list of experiments: 
Text Book- 
 Embedded Systems-Architecture, Programming and Design by Rajkamal, 2007, TMH. 

 ARM Systems Developer’s Guides-Designing &Optimizing System Software–Andrew N.Sloss, Dominic 

Symes, Chris Wright, 2008, Elsevier 

Reference Books- 
 Introductionto Embedded Systems-Shibu K.V, McGraw Hill. 

 Embedded System Design-FrankVahid,Tony Givargis, John Wiley.  

 Embedded Systems–Lyla, Pearson, 2013 

 Embedded/ Real time systems: concepts, design & Programming-K.V.K.K. Prasad,  
        Dream tech press  
List of Experiments- Elementary programming and interfacing using AVR, PIC and ARM Processor with real 
world interfacing. (LED, Switch, Motor, Key pads, ADC, DAC, etc ) . This may also include case study of 
RTOS application. 
Modes of Evaluation and Rubric 
Final Exam, Mid Sem Exam, Quiz, Assignments, Practical, External/Internal Viva, Attendance 

Recommendation by Board of studies on  
Approval by Academic council on  
Compiled and designed by Prof. Bharti Mehra 
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SAMRAT ASHOK TECHNOLOGICAL INSTITUTE (Engineering College), 

VIDISHA M.P. 

 (An Autonomous Institute Affiliated to RGPV Bhopal) 

Department Electronics Engineering 

Program: Electronics & Communication Engineering 

Semester/Year VIth/IIIrd Program B. Tech. 

Subject 

Category 
    

Subject 

Name: 
Cellular and Mobile Communication 

  

DE IV
 Subject Code: EC-604(A) 

 Maximum Marks 
 Allotted Contact Hours 

 
Total 

Credits 
Theory Practical 

Total 

Marks 
End 

Sem 

Mid- 

Sem 
Assignment Quiz End Sem 

Lab- 

Work 
Quiz L T P 

60 20 10 10 -- -- -- 100 3 1 0 4 

 

Prerequisites:(Only for open electives) 

 Analog & Digital Communication 

Course Objective: 

The course Objectives are  

 To provide the students with an understanding of the cellular concept frequency reuse. 

 To enable the students to analyze and understand wireless and mobile cellular communication systems 
over stochastic fading channels.  

 To provide the students with an understanding of Co-channel and Non-Co channel Interference.  

 To give students an understanding of cell coverage for signal and traffic diversity techniques and mobile 
antennas.  

 To give the students an understanding of frequency management channel assignment and types of 
handoff.  

Course Outcomes: 
On successful completion of this course student should be able to: 

CO1: The student will be able to understand all generations of cellular system, concept of spectrum efficiency 
techniques. 

CO2: The student will be able to understand the co-channel and non-cochannel reductance techniques.  

CO3: The student will be able to understand the different cell coverage models. 

CO4: The student will be able to understand the frequency management, channel assignment and mobile 
antennas. 

CO5: The student will be able to understand the types of handoffs, GSM architecture and some case studies.   

 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO1 2 2           

CO2 1 2 2 2 2        

CO3 2 2  1         

CO4 2 2 2 2 2        

CO5 2 2 1          
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Contents: 

UNITs Descriptions Hrs. Cos 

I 

Basic cellular systems: first, second, third, fourth, fifth and sixth generation 

cellular wireless systems, Operation of Cellular System, performance criteria, 

Uniqueness of mobile radio environment: fading, coherence bandwidth, Doppler 

spread.  

Fundamentals of cellular Radio System Design: Concept of frequency reuse 

channels, Co channel interference reduction factor, desired C/I from a normal case 

in a Omni directional Antenna system, Cell splitting, Trunking and grade of 

service 

8 1, 2 

II 

Co-Channel & Non Co-Channel Interference: Co-channel Interference, Design 

of antenna system - Omni directional and directional, lowering the antenna height, 

Reduction of co-channel interference, Umbrella-Pattern effect. Diversity 

techniques: Space diversity, Polarization diversity, frequency diversity and time 

diversity. 

Non-co channel interference-Types of Non co-channel interference- adjacent 

channel Interference, Near-End-Far-End interference, Effects on coverage and 

interference by power decrease, antenna height decrease, Beam Tilting. 

Interference between systems. 

10 3 

III 

Cell Coverage for Signal and Traffic: Signal reflections in flat and hilly terrain, 

effect of human made structures, phase difference between direct and reflected 

paths, constant standard deviation, straight line path loss slope, general formula for 

mobile radio propagation, propagation over water and flat open area, Foliage loss, 

near and long distance propagation. 

8 4 

IV 

Frequency Management and Channel Assignment: Frequency management, 

access channels, paging channels, channel assignments to cell sites and mobile 

units, channel sharing and borrowing, sectorization, overlaid cells, non fixed 

channel assignment. 

Cell Site And Mobile Antennas: Space diversity antennas, umbrella pattern 

antennas, minimum separation of cell site antennas, Mobile Antennas. 

8 4,5 

V 

Handoffs: Hand off mechanisms, Types of handoff, Initiation of handoff, 

Delaying a handoff, Forced handoff, Queuing of handoff, Power-difference 

handoff, Mobile assisted handoff and soft handoff, cell-site handoff and 

Intersystem handoff. 

Case study of Digital Cellular System: GSM Architecture, Layer Modeling, 

Transmission, GSM channels and Channel Modes. Architectures of GPRS, EDGE, 

UMTS, IMT 2000. 

8 5 

Guest Lectures (if any) 
  

Total Hours 42  

 



Suggestive list of experiments: 

 

Text Books- 
 

• Mobile Cellular Telecommunications – W.C.Y. Lee, Tata McGraw Hill, 2rd Edn., 2006.  
• Wireless Communications - Theodore. S. Rapport, Pearson education, 2nd Edn., 2002. 

Reference Books- 
 

• Principles of Mobile Communications – Gordon L. Stuber, Springer International 2nd Edition, 2001.  

• Modern Wireless Communication –Simon Haykin Michael Moher, Persons Eduction, 2005.  

• Wireless Communication theory and Techniques, Asrar U.H .Sheikh, Springer, 2004.  

Modes of Evaluation and Rubric 

There will be continuous evaluation for during the semester for 40 sessional marks and 60 semester End term 
Marks. Out of 40 sessional marks, 20 shall be awarded for Mid semester test, 20 marks to be awarded for 
day-to-day performance and Quiz/Assignments. For the 60 Marks, there will be a semester – End examination 
as per the norms of AICTE. 

Recommendation by Board of studies on Date: 

Approval by Academic council on Date: 

Compiled and designed by Name 1. Munna Lal Jatav 

Checked and approved by Name 1. 
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