MICROCONTROLLERS FOR EMBEDDED SYSTEM DESIGN

Il Semester: ES

Course Code Category Hours / Week Credits Maximum Marks
BESB16 Electi L T P C CIA SEE | Total
eetive 3| - i 3 30 | 70 | 100
Contact Classes: 45 | Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45

I. COURSE OVERVIEW:

This course outlines the design and implementation of embedded systems using suitable hardware and
software tools. It covers 8051 microcontroller architecture, PIC controller, Embedded RISC processor
architecture, Interrupts and device drivers and network protocals. The knowledge acquired from this
course will enable the students to develop embedded hardware projects and prototype models for
engineering and scientific applications.

Il. COURSE OBJECTIVES:
The students will try to learn:
I.  The hardware units and devices for design of embedded systems.
Il. Use architectures of embedded RISC processors and system on chip processor design of embedded

systems.
I11. How to analyze interrupt latency, context switching time, for development of device drives for timing
devices.
1. COURSE OUTCOMES:
After successful completion of the course, students should be able to:
col Summarize the concepts of Embedded Systems for system design with Understand
examples.
CO2 Compare the architecture and operation of RISC and ARM for designing Analyze
embedded system
co3 Demonstrate 8051 mlcrocoqtroller functionality using registers, memory and Understand
Hardware/Software interfacing
coa Construct prc_)g_rammable system on chip architecture using configurable Create
analog and digital blocks
CO5 ,;ri]sle)r/sze interrupt latency, context switching time for development of device Analyze
Determine network protocols such as serial, ethernet, SDMA, IDMA for
CO6 . o Evaluate
high-performance network communication
IV. SYLLABUS:
UNIT-I INTRODUCTION TO EMBEDDED SYSTEMS Classes: 09

Overview of embedded systems, processor embedded into a system, embedded hardware units and devices
in system, embedded software, complex system design, design process in embedded system, formalization
of system design, classification of embedded systems.

48 |Page



UNIT-I MICROCONTROLLERS Classes: 09

8051 architecture, input/output ports and circuits, external memory, counters and timers, PIC controllers;
Interfacing processor 8051, PIC, memory interfacing, 1/0O devices, memory controller and memory
arbitration schemes.

UNIT-111 | EMBEDDED RISC PROCESSORS Classes: 09

programmable system on chip architectures, continuous timer blocks, switched capacitor blocks, 1/0
blocks, digital blocks, programming of PSOC.

Embedded RISC processor architecture, ARM processor architecture, registers set, modes of operation
and overview of Instructions.

UNIT-IV | INTERRUPTS AND DEVICE DRIVERS Classes: 09

Exceptions and Interrupt handling Schemes, Context and periods for context switching, deadline and
interrupt latency; Device driver using interrupt service routine, serial port device driver and device drivers
for internal programmable timing devices.

UNIT-V NETWORK PROTOCOLS Classes: 09

Serial communication protocols, Ethernet protocol, SDMA, Channel and IDMA, external bus interface.
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