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INSTITUTE VISION & MISSION

VISION:

To become a globally recognized “Centre of Academic Excellence” providing Quality
Education to all students.

MISSION:

To provide Quality Education in the fields of Engineering, Management, Information,
Technology and other Engineering areas.

DEPARTMENT VISION & MISSION

VISION:

To develop eminent engineers, researchers and entrepreneurs in the areas of Computer
Science & Engineering and Cyber Security with exceptional technical expertise, skills and
ethical values, capable of providing innovative solutions to national and global needs.

MISSION:

M1l: To create a study environment where all

academicians, entrepreneurs,
researchers are brought together.

M2: To create perpetual learning environment for students and

faculty
members establish research Centre and

conduct researches in emerging

areas.
M3: To create a platform for socially relevant technical and domain researches
through funded projects.
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PROGRAM EDUCATIONAL OBJECTIVES (PEOQOs)

Apply their technical competence in computer science to solve real world

PEOL | problems, with technical and people leadership.

Conduct cutting edge research and develop solutions on problems of social

PEO2
relevance.

Work in a business environment, exhibiting team skills, work ethics,
PEO3

Adaptability and lifelong learning.

PROGRAM OUTCOMES (POs) :

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
PO1 fundamental sand an engineering specialization to the solution of
Complex engineering problems.

Problem analysis: Identify, formulate, review research literature, and analyze complex
PO2 engineering problems reaching substantiated conclusions Using first principles of
mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for public health and safety, and the cultural, societal, and
environmental considerations.

PO3

Conduct investigations of complex problems: Use research based
PO4 knowledge and research methods including the design of experiments, Analysis and
interpretation of data, and synthesis of the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques,
PO5 resources, and modern engineering and IT tools including prediction and modeling to
complex Engineering activities with an understanding of the limitations.

The Engineer and society: Apply to reason in formed by the contextual Knowledge to
PO6 assess societal, health, safety, legal and cultural issues and the
Consequent responsibilities relevant to the professional engineering practice.

Environment and  Sustainability: Understand the impact of the
PO7 professional engineering solutions in societal and environmental contexts,
And demonstrate the knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and Responsibilities

PO8 and norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a Member or

PO3 leader in Diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
PO10 | engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
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and receive clear instructions.
Project  Management and Finance:  Demonstrate knowledge and
PO11 understanding of the engineering and management principles and apply
These to one’ sown work, as a member and leader in a team, to manage projects and in
multidisciplinary environments.
Life-long learning: Recognize the need for, and have the preparation and ability to
PO12 | Engage in independent and life-long learning in the broadest context of technological
change.
PROGRAM SPECIFIC OUTCOMES (PSOs) :
pso1 | Exhibit design and programming skills to build and automate business solutions using
cutting edge technologies.
Strong theoretical foundation leading to excellence and excitement towards research,
PSO2 |, provide elegant solutions to complex problems.
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CS3351 DIGITAL PRINCIPLES AND COMPUTER ORGANIZATION
LTPC
3024

COURSE OBJECTIVES:

To analyze and design combinational circuits.

To analyze and design sequential circuits.

To understand the basic structure and operation of a digital computer.

To study the design of data path unit, control unit for processor and to familiarize with the
hazards.

» To understand the concept of various memories and 1/O interfacing.

YV V V

UNIT -I COMBINATIONAL LOGIC 9

Combinational Circuits — Karnaugh Map - Analysis and Design Procedures — Binary Adder — Subtractor —
Decimal Adder - Magnitude Comparator — Decoder — Encoder — Multiplexers - Demultiplexers

UNIT -11 SYNCHRONOUS SEQUENTIAL LOGIC 9
Introduction to Sequential Circuits — Flip-Flops — operation and excitation tables, Triggering of FF, Analysis
and design of clocked sequential circuits — Design — Moore/Mealy models, state minimization, state
assignment, circuit implementation - Registers — Counters.

UNIT- 111 COMPUTER FUNDAMENTALS 9

Functional Units of a Digital Computer: Von Neumann Architecture — Operation and Operands of Computer
Hardware Instruction — Instruction Set Architecture (ISA): Memory Location, Address and Operation —
Instruction and Instruction Sequencing — Addressing Modes, Encoding of Machine Instruction — Interaction
between Assembly and High Level Language.

UNIT -IV PROCESSOR 9

Instruction Execution — Building a Data Path — Designing a Control Unit — Hardwired Control,
Microprogrammed Control — Pipelining — Data Hazard — Control Hazards.

UNIT-V MEMORY AND IO 9

Memory Concepts and Hierarchy — Memory Management — Cache Memories: Mapping and Replacement
Techniques — Virtual Memory — DMA — I/O — Accessing I/O: Parallel and Serial Interface — Interrupt 1/0 —
Interconnection Standards: USB, SATA .

TOTAL :45 PERIODS
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COURSE OUTCOMES :

At the end of this course, the students will be able to:

CO1 | Design various combinational digital circuits using logic gates.

CO2 | Design sequential circuits and analyze the design procedures.

CO3 | State the fundamentals of computer systems and analyze the execution of an instruction.

CO4 | Analyze different types of control design and identify hazards.

CO5 | Identify the characteristics of various memory systems and I/0O communication.

CO’s-PO’s & PSO’s MAPPING

CO’s PO’s PSO’s
1 2 3 4| 5 6 7 8 9 10 | 11 | 12 1 2
1 3 3 3 3 3 2 1 1 1 1 2 3 2 3
2 3 3 3 3 2 1 1 1 1 1 2 3 1 2
3 3 3 3 3 2 2 1 1 1 1 2 3 2 3
4 3 3 3 3| 1 1 1 1 1 1 1 2 1 3
5 3 3 3 3| 1 2 1 1 1 1 1 2 1 2
AVG 3 3 3 3|18 | 16 1 1 1 1 16 |26 1.4 2.6

1-Low;2-Medium;3-High & ¢-'-no Correlation.
TEXT BOOKS:

1. M. Morris Mano, Michael D. Ciletti, “Digital Design : With an Introduction to the Verilog HDL,
VHDL, and System Verilog”, Sixth Edition, Pearson Education, 2018

2. David A. Patterson, John L. Hennessy, “Computer Organization and Design, The Hardware/Software
Interface”, Sixth Edition, Morgan Kaufmann/Elsevier, 2020.

REFERENCE BOOKS :

1. Carl Hamacher, Zvonko Vranesic, Safwat Zaky, Naraig Manjikian, “Computer
Organization and Embedded Systems”, Sixth Edition, Tata McGraw-Hill, 2012

2. William  Stallings, “Computer  Organization and  Architecture @~ —  Designing  for
Performance 7, Tenth Edition, Pearson Education, 2016.

3. M. Morris Mano, “Digital Logic and Computer Design”, Pearson Education, 2016
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UNIT-I

COMBINATIONAL LOGIC

PART-A
Q.No _ CO _
Questions _ BT Level Complexity
Mapping
Difference between combinational and )
1 o Co1 Understand Medium
sequential Circuits.
2 State De Morgan's theorem. Co1 Remember Low
3 Define duality property. Co1 Remember Low
Simplify the Boolean expression:
4 Co1 Remember Low
AB + (AC) + AB’C (AB + C).
5 What is the purpose of Karnaugh Map? Co1 Understand Medium
6 Mention the use of a magnitude comparator. Co1 Remember Low
7 Define don’t care conditions in digital logic. COo1 Remember Low
8 Draw the logic symbol of a 4:1 multiplexer. COo1 Create High
9 Define half adder and full adder. Co1 Remember Low
10 Define Decoder. Co1 Remember Low
11 | What is a binary decoder? Co1 Understand Medium
12 Define Encoder. COo1 Remember Low
13 | What is priority encoder? Co1 Understand Medium
14 Define multiplexer. Co1 Remember Low
What is the function of a magnitude ]
15 Co1 Understand Medium
Comparator?
16 Define carry propagation delay. Co1 Remember Low
17 | What is BCD adder? Co1 Understand Medium
18 | Mention the application of decoder. Co1 Remember Low
19 Define seven segment decoder. Co1 Remember Low
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PART-B
. CO :
Q.No Questions Mapping BT Level | Complexity
Solve following using K-map and boolean
1 a}fgebra:(1)F(A,B,C)=Zm(2,3) col Create High
(i)F(A,B,C)=)m(1,3,5,7)
iii)F(A,B,C)=Ym(0,4,1,3,6)
Find the maxterms for the expression:
i)F=AC’+ABC’+A’BC, col Creat )
2 i) Convert the given expression in canonical SOP reate High
formY = AC + AB + BC.
Simplify the function using Karnaugh map and
implement using minimum number of logic gates ,F :
3 | =(29,10, 12 13) + D (1, 5, 14) what are the | ©1 Apply High
limitations of Karnaugh map.
Minimize the following function by using K-map
4 Y’=A’BC’D’+A’BC’D+ABC’D’+ABC’D+AB’CD co1 Apply High
+A’B’CD’.
Simplify the function F(w,Xx,y,2) =
5 Ym(2,3,12,13,14,15) using K-map  method. Co1 Apply High
Implement the simplified function using gates.
Simplify the following Boolean expression in (i)
6 Sum-of-product  (ii)  Product-of-sum  using Co1 Apply High
Karnaugh-map AC'+B'D+A’CD+ABCD.
Discuss the need and working principle of Carry co1l Understand Medium
7 Look ahead adder.
8 Draw_ tr_\e circuit of a 3 bit binary subtractor and co1 Create High
explain its operation with the help of an example.
Design a full/half adder and half/Full Subtractor .
9 circuit using NAND gates only. o™ " High
10 Des_lgn a combinational circuit to perform BCD co1 Create Medium
addition.
11 Write short notes on 3 bit binary magnitude co1l \WHETSET Medium
comparator.
Use a 8 x 1 MUX to implement the logic function 1)
12 F=Ym(0,1,2,3,4,10,11,14,15) Co1 Apply High
i1) F(A,B,C,D) = Ym(1,3,4,11,12,13,14,15)
13 Design a 4-bit Binary to Excess-3 code converter. Co1 Create High
14 Design a priority encoder and explain its operation. Co1 Create High
Design a BCD to 7 segment decoder and implement co1 Create High
15 | it by using basic gates.
(i) Implement the Boolean function :
Fw, X,y,2)=3%(2,3,5,6, 11, 14, 15) _
16 | (i) Using a multiplexer to Construct a 5-to-32 line Co1 Create High
decoder using one 2-to-4 line decoder and four 3-to-
8 line decoders.
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UNIT - 11
SYNCHRONOUS SEQUENTIAL LOGIC

PART-A
: CO .
Q.No Questions _ BT Level Complexity
Mapping
1 Define a sequential circuit. CO2 Remember Low
2 Define a flip-flop. Cco2 Remember Low
3 ]El)(i)gerenate between the SR and JK flip- CO? Understand Medium
4 What is a clocked sequential circuit? CO2 Understand Medium
5 }1\(/)2?} do you mean by triggering of flip- CO?2 Understand Medium
6 Define a latch in digital electronics. CO2 Remember Low
7 Give the excitation table of SR-flip flop. CO2 Understand Medium
8 What is a race condition in flip-flops? CO2 Understand Medium
9 What is a counter? CO2 Understand Medium
10 | What is synchronous counter? CO2 Understand Medium
11 | What is Asynchronous counter? CO2 Understand Medium
12 Distinguish between the Synchronous and co2 Analyze Medium
Asynchronous Counter.
13 Define a Johnson counter. CO2 Remember Low
14 | Define shift register. CO2 Remember Low
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PART-B
Q-No Questions CO. BT Level Complexity
Mapping

Draw the logic circuits and the excitation tables .

! for the T, JK, and RS flip-flops. co2 Create High
Design a MOD-10/5 Synchronous counter

2 | using JK flip- flops. Write Execution table and CO2 Create High
state table.

- SRy 5

3 What'ls. racg a.round condition in J-K flip flop? co2 Understand Medium
How it is eliminated?
Explain the working of a 4-bit universal shift )

4 . CO2 Understand Medium
register.

5 Elgborate t_he procedure to create a T flip-flop Co2 Understand Medium
using a D flip-flop.
A sequential circuit with two D flip-flops A
and B, one input x and one output z is specified
by the following next-state and output
equations: A(t+1)= A'+B,B(t+1)=B ,Z=A+B’ )

6 (i) Draw the logic diagram of the circuit co2 Create High
(i) Draw the state table
(iii) Draw the state diagram of the circuit.

7 Design 3- bit synchronous counter with T flip co2 Create High
flop and draw the diagram.

g De_S|gn a ST-bIt synchronous up/down Counter co2 Create High
using JK flip-flops.

9 H_ow do you implement a D flip-flop using a JK CO?2 Understand Medium
flip-flop?

10 Compare Moore and_MeaIy model with Co2 Evaluate High
examples and state diagrams.
Explain th ion of shi [ i

Xp aln_t e o!oeratlor_\ of shift registers and its co2 Understand Medium
11 | types with suitable diagram.
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UNIT-I1I
COMPUTER FUNDAMENTALS

PART-A
: CO .
Q.No Questions _ BT Level Complexity
Mapping

1 Define Von Neumann Architecture. COos3 Remember Low

2 What are the addressing modes? COos3 Understand Medium
What are the functional units of a )

3 o COos3 Understand Medium
digital computer?

4 What is an instruction register? COo3 Understand Medium

5 Define operand. Give an example. COos3 Remember Low
Difference between assembly language

6 ) COos3 Understand Low
and high-level language.
What is Instruction Set Architecture

7 COos3 Understand Low
(ISA)?

8 Define machine instruction encoding. COos3 Remember Low
Compare high-level languages and )

9 COos3 Evaluate High
assembly languages.
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PART-B

CO

. No uestions . BT Level Complexi
Q Q Mapping plexity

1 Discuss the various instruction formats and Analvze Hiah
illustrate the same with an example. CO3 y g
Explain with an example about the

2 operations and operands of the computer Co3 Understand Medium
hardware.

3 Describe in detail the various components of co3 Understand Medium
computer system with neat diagram.

4 Classify the different types of addressing CcO3 Analyze High
modes with suitable examples.

5 Discuss about the various techniques to Co3 Understand Medium

represent instructions in a computer system.

Assume a two address format specified as
source, destination. Examine the following
sequence of instructions and explain the
addressing modes used and the operation
done in every instruction.

6 | a Move (R5)+, RO CO3 Analyze High
b. Add (R5)+, RO

c. Move RO, (R5)

d. Move 16(R5), R3

e. Add #40,R5

Explain the structure of Von Neumann

7 Machine in detail. COo3 Understand Medium
8 Descrl_be th_e memory address and its COo3 Understand Medium
operations with an example.
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UNIT -1V

PROCESSOR
PART-A
: CO .
Q. No Questions . BT Level Complexity
Mapping
1 What is instruction execution? CO4 Understand Medium
5 !\/Ientlor_m the various phase in executing  an coa Remember Low
instruction.
Define a data path in the context of a
3 processor. co4 Remember Low
4 lefer(_antlate between hardwired control co4 Understand Medium
and microprogrammed control.
5 Define data hazard. Give an example. CO4 Remember Low
6 Define pipelining in processors. CO4 Remember Low
7 Define control hazard. CO4 Remember Low
8 Ngme th_e control.3|gnals required to perform coa Remember Low
arithmetic operations.
9 What is the role of the ALU in a processor’s Co4 Understand Medium
data path?
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PART-B
Q. No Questions CO, BT Level | Complexity
Mapping

Explain the concept of pipelining with neat _

1 CO4 Understand Medium
sketch .

) Desc_:rlbe the pipeline hazard and explain in coa Understand Medium
detail.
Draw the block diagram of a simple

3 processor data path and explain its CO4 Create High
operation.

4 Explain in detail about designing a control. CO4 Understand Medium
How Control signals are  generated using _

5 Hardwired and Microprogrammed control? co4 Understand Medium
Explain  Microprogrammed Control in

g detail. Cpmpare it with hardwired control cod Evaluate Medium
and discuss the advantages and
disadvantages.
Discuss the design of a control unit for a 5- )

9 stage pipeline processor. CO4 Understand Medium
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UNIT-V
MEMORY AND 1/O0

PART-A
Q.No Questions co BT Level Complexit
' Mapping piextty
1 Define cache memory. CO5 Remember Low
2 Define memory hierarchy. CO5 Remember Low
3 State the advantages of virtual memory. CO5 Remember Low
4 What are t_he vanousmanary CO5 Understand Medium
technologies?
5 Define DMA. CO5 Remember Low
6 Define memory interleaving. CO5 Remember Low
5 What_are the two 1/O interfacing CO5 Understand Medium
techniques?
8 What is the purpose of dirty/modified bit in CO5 Understand Medium
cache memory?
9 What is virtual memory? CO5 Understand Medium
10 Compare parallel and serial 1/0. CO5 Evaluate High
11 Define hit ratio. CO5 Remember Low
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PART-B
.No uestions
Q Q CO. BT Level Complexity
Mapping
What is cache memory? Discuss
1 Mapping and Replacement Algorithms CO5 Understand Medium
in detail.
9 E_Iaborate DMA c_on_troller_wnh block CO5 Understand Medium
diagram and explain in detail.
Discuss the steps involved in the
3 address translation of virtual memory CO5 Understand Medium
with necessary block diagram.
4 E)_(plain in detail about virtual memory cO5 Understand Medium
with an example.
Write  short notes on the
5 Interconnection Standards with an CO5 Understand Medium
example.
Write short notes on USB and SATA.
6 Compare their features and CO5 Evaluate High
applications.
E)_(plangtlon of memory management CO5 Understand Medium
7 with suitable example.
Explain the differences between serial
8 and parallel communication interfaces CO5 Understand Medium
with examples.
Describe the different levels of the
9 memory hierarchy in a computer CO5 Understand Medium
system.
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THANK YOU

ALL THE BEST
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