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Program: Digital Electronics 

Course Title: Automotive Electronics  Course Code: 17EDEC708 

L-T-P: 3-0-1 Credits: 4 Contact Hours: 5 

ISA Marks: 50+100 ESA Marks: 50  Total Marks: 200 

Teaching Hours: 40 Examination Duration: 3 hrs  

Chapter No. 1. Automotive Fundamentals Overview  

Introduction to Automotive Industry and Modern Automotive Systems Vehicle 
classifications and specifications need for electronics in automobiles, Application areas of 
electronics in the automobiles Four Stroke Cycle, Engine Control, Ignition System, Spark 
plug, Spark pulse generation, Ignition Timing, Drive Train, Transmission, Brakes, Steering 
System. 

Chapter No. 2. Sensors and Actuators  

Oxygen (O2/EGO) Sensors, Throttle Position Sensor (TPS), Engine Crankshaft Angular 
Position (CKP) Sensor, Magnetic Reluctance Position Sensor, Engine Speed Sensor, 
Ignition Timing Sensor, Hall effect Position Sensor, Optical Crankshaft Position Sensor, 
Manifold Absolute Pressure (MAP) Sensor Strain gauge, Engine Coolant Temperature 
(ECT) Sensor, Knock Sensor,  Throttle angle sensor, Fuel Injector Actuator, Ignition 
Actuator 

 Chapter No. 3. Electronic Engine Control  

Engine parameters, variables, Engine Performance terms, Electronic Fuel Control 
System, Electronic Ignition control, Idle sped control, EGR Control 

 Chapter No. 4. Vehicle Motion Control and Safety Systems  

Cruise Control, Antilock Brake System (ABS), Electronic Steering Control, Power 
Steering, Traction Control, Electronic Stability Program. 

Chapter No:5. Automotive communication protocols  

Overview of Automotive communication protocols : CAN, LIN . 

Chapter No. 6. Advanced Driver Assistance Systems (ADAS) Lane Departure 
Warning, Collision Warning, Automatic Cruise Control, Pedestrian Protection, Headlights 
Control, Connected Cars technology and trends towards Autonomous vehicles. 

Chapter No. 7. Automotive safety standards ISO26262 and Diagnostics  
Functional Safety: Need for safety standard-ISO 26262, safety concept, safety process for 
product life cycle, safety by design, validation. 

Fundamentals of Diagnostics: Basic wiring system and Multiplex wiring system, 
Preliminary checks and adjustments, Self-diagnostic system. Fault finding and corrective 
measures, OBD & off board diagnostic. 

 

8Hrs 

 

 

 

7Hrs 

 

 
 

 

 

 

 

5Hrs 

 

 

6Hrs 

 

3Hrs 

 

5Hrs 

 

 

6Hrs  

 Text books: 

1. Denton.T – Automobile Electrical and Electronic Systems, Edward Arnold publication, 1995. 

References: 

1. William T.M – Automotive Electronic Systems, Heiemann Ltd., London ,1978. 

2. Nicholas Navet – Automotive Embedded System Handbook, CRC Press, 2009. 

3. BOSCH Automotive Handbook, Wiley Publications, 8th Edition, 2011. 

4. Co-Verification of hardware & software for ARM SoC Design – Jason.R.Andrews, Newnes Publications, 2004. 

5. Hardware Software co-design of embedded systems, F.Balarin, Kluwer Academic Oublishers, 1987. 
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Lab: 

1. Demonstration of cut section modules: Engine, Transmission , Steering, Braking, Suspension - Automobile dept. 

2. Electronic engine control system: Injection and Ignition control system Transmission trainer modules  

3. Modeling an engine Vehicle model simulation with Simulink using PI CONTROLLER  

4. Basic gate logic simulation and modeling using Simulink and realization on the hardware platform. 

5. Seat belt warning system simulation and modeling using Simulink and realization on the hardware platform. 
Vehicle speed control based on the gear input simulation and modeling using Simulink and realization on the 
hardware platform. 

6. Throttle control modeling and simulation using Simulink and realization on the hardware platform. 

7. Accelerator pedal interfacing software modeling and simulation using Simulink and realization on the hardware 
platform. 

8. Develop matlab code for stepper motor control and convert it to Simulink model and port it to embedded hardware 

 

 

Program: Digital Electronics 

Course Title: Automotive Communication  Course Code: 17EDEC802 

L-T-P: 3-0-0 Credits: 3 Contact Hrs: 3 

CIA Marks: 50 SEE Marks: 50 Total Marks: 100 

Teaching Hrs: 40 Exam Duration: 3 hrs  

Content Hrs 

 Chapter No. 1: Controller Area Network  

Introduction to CAN, Basic Concepts, Message Transfer, Frame Types, Message Validation, Error 
Handling, Fault Confinement, Bit Timing Requirements, Increasing Can Oscillator Tolerance, Protocol 
Modifications.  

15 hrs  

 Chapter No. 2: Local Interconnect Network  

Overview of LIN protocol, LIN Workflow ,LIN Physical Layer ,LIN Communication, Synchronization of 
the LIN nodes, LIN Message & Scheduling, Message Types, Status & Network Management, 
Introduction to LIN slave diagnostics , Introduction to LIN slave configuration. 

5 hrs  

 Chapter No. 3: Flexray Communication protocol  

Introduction to Fleray, Basic Concepts, Message Transfer, Static and dynamic data transmission, 
Flexray BUS, FlexRay controller states, Frame Types, Message Validation, Error Handling, Fault 
Confinement, Bit Timing Requirements, Fault tolerant and time triggered services implemented in 
hardware. 

5 hrs  

 Chapter No. 4: Media oriented system transport protocol 

Technology background, MOST25, MOST50, MOST150, MOST topology, different masters in MOST 
network, control channel, synchronous channel, asynchronous channel, MOST application frame work, 
addressing scheme, frame formats,  

5 hrs  

 Chapter No. Chapter 5: Keyword 2000 protocol 

Overview of KWP protocol, KWP Workflow , Physical topology ,message structure,  frame format,  

5 hrs  

 Chapter No. Chapter 6: SENT, I2C, SPI and UART  

Overview about SENT , I2C, SPI and UART, frame formats, application of I2C, SPI, SENT and UART 
in automotive. 

5 hrs  

Text Books (List of books as mentioned in the approved syllabus)   
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Ronald K. Jurgen, Infotainment systems, 2007, SAE International, 2007 
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a. The design of the course Strongly 
agree 

Agree Uncertain Disagree Strongly 
Disagree 

The course objectives were clear √     

The course contents met with your expectation √     

The course work load was manageable  √    

The lecture sequence was well planned to meet learning outcomes  √    

The contents were illustrated with adequate examples √     

The course exposed you to new knowledge and practice √     

The level of the course was moderate  √    

b. The conduct of the course Strongly 
agree 

Agree Uncertain Disagree Strongly 
Disagree 

The lectures were easy to understand & ideas and concepts presented clearly √     

The teaching aids were effectively used  √    

The course material handed out was adequate √     

Were objectives of the course realized?  √    

The overall environment in the class was conducive to learning √     

c. Learning Resources 
Strongly 

agree 
Agree Uncertain Disagree Strongly 

Disagree 

Learning materials (Lesson Plans, Course Notes etc.) were relevant and useful √     

Recommended reading Books etc. were relevant and appropriate √     

The provision of learning resources in the library was adequate and appropriate √     

d. Assessment Strongly 
agree 

Agree Uncertain Disagree Strongly 
Disagree 

The method of assessment were reasonable √     

Feedback on CIE assessment was timely √     

Feedback on CIE assessment was helpful √     
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Program: Digital Electronics 

Course Title: Automotive Electronics and Communication  Course Code: 19EDEC701 

L-T-P: 4-0-1 Credits: 5 Contact Hours: 5 hrs 

ISA Marks: 50 ESA Marks: 50  Total Marks: 100 

Teaching Hours: 50 Examination Duration: 3 hrs  

Chapter No: 1.Automotive Systems, Design cycle and Automotive industry overview  

Overview of Automotive industry, Vehicle functional domains and their requirements, automotive 
supply chain, global challenges. Role of technology in Automotive Electronics and interdisciplinary 
design. Introduction to modern automotive systems and need for electronics in automobiles and 
application areas of electronic systems in modern automobiles, Introduction to power train, 
Automotive transmissions system ,Vehicle braking fundamentals, Steering Control, ,Overview of 
Hybrid Vehicles, ECU Design Cycle : Types of model development cycles( V and A) , Components 
of ECU, Examples of ECU on Chassis, Infotainment, Body Electronics and cluster.  

9 hrs 

Chapter No: 2. Embedded system in Automotive Applications & Automotive safety 
systems  

Automotive grade microcontrollers: Architectural attributes relevant to automotive applications, 
Automotive grade processors ex: Renesas, Quorivva, and Infineon. EMS: Engine control functions, 
Fuel control, Electronic systems in Engines , Development of control algorithm for EMS, Look-up 
tables and maps, Need of maps, Procedure to generate maps, Fuel maps/tables, Ignition 
maps/tables, Engine calibration, Torque table, Dynamometer testing Safety Systems in 
Automobiles: Active and Passive safety systems: ABS, TCS, ESP, Brake assist, Airbag systems etc. 

10 hrs 

Chapter No: 3. Automotive Sensors and Actuators  

Sensor characteristics, Sensor response, Sensor error, Redundancy of sensors in ECUs, Avoiding 
redundancy, Smart Nodes, Examples of sensors: Accelerometer (knock sensors),wheel speed 
sensors, Engine speed sensor, Vehicle speed sensor, Throttle position sensor, Temperature sensor, 
Mass air flow (MAF) rate sensor, Exhaust gas oxygen concentration sensor, Throttle plate angular 
position sensor, Crankshaft angular position/RPM sensor, Manifold Absolute Pressure (MAP) 
sensor. Actuators: Engine Control Actuators, Solenoid actuator, Exhaust Gas Recirculation Actuator.  

9 hrs 

Chapter No: 4. Automotive communication protocols  

Overview of Automotive communication protocols : need for communication in Automotive, overview of 

vehicle network architecture,  need for CAN in Automotive, CAN Bus logic ,CAN frame formats, CAN bus fault 

confinement, LIN , Flex Ray, MOST. 

10 hrs 

Chapter No: 5. Advanced Driver Assistance Systems (ADAS) and Functional safety 
standards  

Advanced Driver Assistance Systems (ADAS):Examples of assistance applications: Lane Departure 
Warning, Collision Warning, Automatic Cruise Control, Pedestrian Protection, Headlights Control, 
Connected Cars technology and trends towards Autonomous vehicles. Functional Safety: Need for 
safety standard-ISO 26262, safety concept, safety process for product life cycle, safety by design, 
validation.  

7 hrs 

Chapter No: 6. Diagnostics  

Fundamentals of Diagnostics: Basic wiring system and Multiplex wiring system, Preliminary checks 
and adjustments, Self-diagnostic system. Fault finding and corrective measures, Electronic 
transmission checks and Diagnosis, Diagnostic procedures and sequence, On board and off board 
diagnostics in Automobiles, OBDII, Concept of DTCs, DLC, MIL, Freeze Frames, History memory, 
Diagnostic tools, Diagnostic protocols: KWP2000 and UDS. 

5 hrs 

 Text books: 

1. William B. Ribbens, Understanding Automotive Electronics, 6, Newnes Publications, 2003 

2. Denton.T , Automobile Electrical and Electronic Systems, Edward Arnold , 1995 

References: 
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1. William T.M , Automotive Electronic Systems, Heiemann Ltd., London , 1978 

2. Nicholas Navet , Automotive Embedded System Handbook, CRC Press , 2009 

Lab: 

1. Demonstration of cut section modules: Engine, Transmission , Steering, Braking, Suspension - Automobile dept. 

2. Electronic engine control system: Injection and Ignition control system Transmission trainer modules  

3. Modeling an engine Vehicle model simulation with Simulink using PI CONTROLLER  

4. Basic gate logic simulation and modeling using Simulink and realization on the hardware platform. 

5. Seat belt warning system simulation and modeling using Simulink and realization on the hardware platform. 
Vehicle speed control based on the gear input simulation and modeling using Simulink and realization on the 
hardware platform. 

6. Throttle control modeling and simulation using Simulink and realization on the hardware platform. 

7. Accelerator pedal interfacing software modeling and simulation using Simulink and realization on the hardware 
platform. 

8. Develop matlab code for stepper motor control and convert it to Simulink model and port it to embedded hardware 

 


