
























 

Logic Design and Computer Organization 

Course Code: IT25213 Course Credits: 04 Course type: PCC 

Teaching Scheme Evaluation Scheme 

TH PR TUT CAA ISE ESE TW PR OR 

3 2 - 10 30 60 - - 30 

Prerequisite Course Mapping: 
1.Basics of Electronics Engineering 

Future Course Mapping: 
1. Microprocessor and Microcontroller 

Course Objective:  
1. To make undergraduates aware of different levels of abstraction of computer systems from a hardware 
     perspective.  
2. To design and analyze combinational and sequential logic circuits 
3. To make undergraduates understand the functions, characteristics of various components of Computer, in 
    particular processor & memory 
Course Outcomes: On completion of the course, learner will be able to 
1. Understand basic binary arithmetic & simplify logic expressions. 
2. Apply the operations of logic ICs and implement combinational logic functions using ICs 
3. Comprehend the operations of basic memory cell types and implement sequential logic functions using ICs. 
4. Elucidate the functions & organization of various blocks of CPU. 
5. Understand CPU instruction characteristics, enhancement features of CPU. 
6. Describe an assortment of memory types (with their characteristics) used in computer systems and basic   
     principle of interfacing input, output devices. 

Syllabus 

UNIT 
NO. 

Syllabus Hrs 

I 

Introduction to Digital Electronics: 
Classification of logic families, Characteristics of digital ICs, Operation of TTL NAND 
gate, CMOS logic  

addition, subtraction using 
complement. Codes: Binary, BCD, Octal, Hexadecimal, Excess-3, Gray code, Logic 

minimization: Standard representations for logic functions, k-map representation of logic 
functions (SOP and POS forms), Simplification of logical functions using K-Maps up to 4 
variables.  

6 

II 

Combinational Logic Design  
Design Combinational Logic: Code converters, Half- Adder, Full Adder, Half Subtractor, 
Full Subtractor, n-bit Binary adder, Multiplexer, Demultiplexer, Decoder, BCD adder, 
combinational logic designs using MUX and Demux/Decoder.  

6  

III 

 Sequential Logic Design  
1-bit Memory element, Latch, Flip-Flops, Excitation table of Flip-Flops, Conversion of 
Flip-Flops, Counters: asynchronous, synchronous and modulus N counters,  
Applications of flip-flops: Registers and counters.  

6 



IV 

Computer Organization & Processor 
Computer organization & computer architecture(typical organization ,Functions , Types), 
Memory, I/O & system bus, Von Neumann & Harvard architecture, Instruction cycle 
Processor: Single bus organization of CPU, ALU, Register: address registers, data 
registers, flags, PC, MAR, MBR, IR & control unit, micro Operations and control signals. 

7 

V 

 Processor Instructions & Processor Enhancements 
Instruction : Elements of machine instruction, instruction representation, Instruction 
Format & 0-1-2-3 address formats, Types of operands Addressing modes, Instruction types 
based on operations, key characteristics of RISC & CISC, Interrupt: its purpose, types, 
classes & interrupt handling ( ISR, multiple interrupts), instruction pipelining, 
Multiprocessor systems: Processor Architectures, types of MIMD & multicore processor, 
typical features of multicore:- Intel core i7. 

7 

VI 

Memory & Input / Output Systems 
Memory Systems: Characteristics of memory systems, Memory hierarchy, signals to 
connect memory to processor, memory read & write cycle, characteristics of 
semiconductor memory: SRAM, DRAM & ROM, Cache memory,  
Input / Output Systems: I/O Module, Programmed I/O, Interrupt Driven I/O, Direct 
Memory Access (DMA).  

7 

Total Teaching Hours   39 
List of Practical Assignments: 

1. Design and implement 4-bit BCD to Excess-3 code convertor. 
2. Design and implement 1 digit BCD adder using IC7483. 
3. Design and implement following using multiplexer IC 74153 

 1) Full adder 2) Any three variable functions (cascade method). 
4. Design and implement Full Subtractor using decoder IC 74138. 
5. Design and implement 3 bit Up-Down Asynchronous Counter using IC 7476.  
6. Design and implement 3 bit Up-Down Synchronous Counter using IC 7476. 
7.  
8. Design & simulate ALU with four functions (AND, OR, XOR, ADD). 

Text Books: 
1. -Hill, Third Edition.  
2. 

Hall, Eighth edition 

Reference Books: 
       1  
       2  and Zaky, Fifth Edition. 
       3  
              Fourth Edition, Morgan Kaufmann. 

4.  and interfacing- d SSSP Rao, 
 McGraw-Hill ,Third Edition  

Online Resources: 
NPTEL Course: 
        1. https://archive.nptel.ac.in/courses/106/105/106105185/# 
       2. https://archive.nptel.ac.in/courses/106/105/106105163/ 
Virtual Lab: 
simulator Link http://vlabs.iitkgp.ac.in/coa/ 

 
 
 
 



 
 
 

Course 
Code 

Course 
Outcome 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 

  
LDCO 

IT25213 

CO1 3 2 2  2 1       

CO2 3 2 1  1 1       

CO3 2 2 1  2 1       

CO4 2    1  1      

CO5 2    1  1      

CO6 2    1  1      


















































