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Module 1: Introduction to Digital Logic and Sequential Circuits

:Sequential Logic Design

(Flip-flops (SR, JK, T, D) Registers and counters Finite state machines (FSMs

Advanced Digital Design Concepts

Tri-state Logic: Concept of high-impedance state Applications in bus systems

Bus Systems: Data, address, and control busesBus arbitration techniques

Memory Systems: Memory organization (RAM, ROM)Memory hierarchy (cache, main
memory) Memory addressing and timing

Programmable Logic Arrays (PLAs): PLA structure and operation Design of combinational
circuits using PLAs

Data Path and Control Unit Design

Data Path Design: Components of a data path (ALU, register file, memory) Data path
organization for different instruction types

Control Unit Design: Control unit implementation (hardwired, microprogrammed) Control
signal generation for different instruction types




Module 2: Pipelining MIPS Architecture

Pipelining Concept: Basic principles of pipelining Pipeline stages (instruction fetch, instruction

decode, execute, memory access, write back) Pipeline Hazards: Structural hazards Data

hazards (RAW, WAR, WAW) Control hazards

Pipeline Optimization Techniques: Forwarding ,Stalling Branch
:(MIPS Instruction Set Architecture (ISA

(o Instruction formats (R-type, I-type, J-type

(o Instruction set overview (arithmetic, logical, load/store, control flow
:Single-Cycle MIPS Processor

o Design of a single-cycle MIPS processor

o Performance analysis of single-cycle processors
:Multi-Cycle MIPS Processor

o Design of a multi-cycle MIPS processor

o Performance improvement over single-cycle processors
:Pipelined MIPS Processor

o Design of a pipelined MIPS processor

o Pipeline hazards and their resolution techniques

Module 3: Advanced Processor Topics

:Performance Evaluation

(Performance metrics (CPI, MIPS, execution time

Amdahl's Law

:CISC vs. RISC Architectures

Comparison of CISC and RISC architectures
Advantages and disadvantages of each architecture




:(Other Processor lTopics (Optional
Out-of-order execution

Speculative execution

Cache memory design and optimization
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