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COURSE CONTENT
SYSTEM ON CHIP DESIGN

| Semester: M. TECH - ES

Course Code Category Hours / Week Credits [Maximum Marks
L T P C CIA [SEE Total
BESD10 ELECTIVE
3 - 3 40 60 100
Contact Classes: 48 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 48

Prerequisite:

This course provides the basic knowledge on design, programming of system and processor architecture. It includes
memory designing, interconnect customization and configuration, SOC Design approach, AES algorithms, image
compression. It provides skills for embedded systems and mobile computing applications, on-chip memories and
communication networks, 1/0 interfacing, RTL design of accelerators

The students will try to learn
. The system on chip fundamentals and their applications.
Il. The various computation models of SOCs and basic concepts of processor architecture and instructions.
I11. The SOC customization and reconfiguration technologies and external, internal memory of SOC.
IV. The SOC Design approach for design and evaluation of Image compression.

At the end of the course students should be able to:
Co1 Recall the knowledge of all the components required for SOC Design and System Architecture.

CO 2 Interpret the basic elements and architectures required for different types of processors.

CO 3 Design SOC internal and external memory for interpreting different memory architectures.

CO 4 Develop the analytical skill for deciding the type of processor required to design the desired application
SoC.

CO 5 Classify the types and applications of different memory devices using SOC design concept.

CO 6 Analyze different types of interconnect buses required for different applications.

MODULE - I: INTRODUCTION TO THE SYSTEM APPROACH (09)

System Architecture, Components of the system, SoC definition, benefits, challenges, Hardware & Software,
Processor Architectures, Memory and Addressing. System level interconnection, An approach for SOC Design,
System Architecture and Complexity.

MODULE - II: PROCESSORS (9)

Introduction, Basic concepts in Processor Architecture, Basic concepts in Processor Micro Architecture, Processing
(CPU, Accelerators, IPs), Memory and peripherals On-chip interconnect Processor Selection for SOC, Basic
elements in Instruction handling. Buffers: minimizing Pipeline Delays, Branches, More Robust Processors, Vector
Processors and Vector Instructions extensions, VLIW Processors, Superscalar Processors.
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MODULE - Ill: MEMORY DESIGN FOR SOC (9)

Overview of SOC external memory, FPGA overview and System on FPGA with Xilinx/Intel , VLSI design
overview, Internal Memory, Size, Scratchpads and Cache memory, Cache Organization Cache data, Write Policies,
Strategies for line replacement at miss time.

Types of Cache, Split — I, and D — Caches, Multilevel Caches, Virtual to real translation, SOC Memory System,
Models of Simple Processor — memory interaction.

MODULE - IV: INTERCONNECT CUSTOMIZATION AND CONFIGURATION (9)

Inter Connect Architectures, Bus: Basic Architectures, SOC Standard Buses, Analytic Bus Models, Using the Bus
model, Linux installation and configuration on a FPGA SoC, Effects of Bus transactions and contention time. SOC
Customization: An overview, Customizing Instruction Processor, Reconfiguration Technologies, Mapping design
onto Reconfigurable devices, Instance Specific design, Customizable Soft Processor, Reconfiguration — overhead
analysis and trade-off analysis on reconfigurable Parallelism.

MODULE - V: APPLICATION STUDIES / CASE STUDIES (9)
SOC Design approach, AES algorithms, Design and evaluation, Image compression — JPEG compression.
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