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K. S. INSTITUTE OF TECHNOLOGY

VISION

“To impart quality technical education with ethical values,

employable skills and r'esearch to achieve excellence”.

MISSION

To attract and retain highly qualified, experienced &
committed faculty.

’

To create relevant infrastructure.

Network with industry & premier institutions to encourage
emergence of new ideas by providing research &
development facilities to strive for academic excellence.

* To inculcate the professional & ethical values among young

students with employable skills & knowledge acquired to
transform the society.




DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

VISION

“To achieve excellence in academics and research in Electronics &

Communication Engineering to meet societal need".

MISSION

« To impart quality technical education with the relevant

technologies to produce industry ready engineers with ethical

values.

« To enrich experiential learning through active involvement in

professional clubs & societies.

« To promote industry-institute collaborations for research &

development.
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PROGRAM EDUCATIONAL OBJECTIVES (PEQ’S)

* Excelin professional career by acquiring domain knowledge.

* Motivation to pursue higher Education & research by adopting

technological innovations by continuous learning through professional
bodies and clubs,

* Toinculcate effective communication skills, team work, ethics and
leadership qualities.

PROGRAM SPECIFIC QUTCOMES (PSO’S)

PSO01: Graduate should be able to understand the fundamentals in the field of
Electronics & Communication and apply the same to various areas like

Signal processing, embedded systems, Communication & Semiconductor
technology.

PS02: Graduate will demonstrate the ability to design, develop solutions for
Problems in Electronics & Communication Engineering using hardware

and software tools with social concerns.



K S INSTITUTE OF TECHNOLOGY
PROGRAM OUTCOMES (PO’S)

Engineering Graduates will be able to:

PO1 :Engineering knowledge: Apply the knowledge of mathematics, science, engineeringfundamentals, and an
engineering specialization to the solution of complex engineering problems.

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

PO3 : Design/development of solutions: Design solutions for complex engineering problems anddesign system
components or processes that meet the specified needs with appropriate consideration for the public health and safety,
and the cultural, societal, and environmental considerations.

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

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

POG6 : The engineer and society: Apply reasoning informed by the contextual knowledge to assesssocietal, health,
safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering practice.

PO7 : Environment and sustainability: Understand the impact of the professional engineering solutionsin societal and
environmental contexts, and demonstrate the knowledge of, and need for sustainable development.

PO8 : Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms ofthe
engineering practice.

PO9 :Individual and team work: Function effectively as an individual, and as a member or leader indiverse teams,
and in multidisciplinary settings. :

PO10 :Communication: Communicate effectively on complex engineering activities with the engineeringcommunity
and with society at large, such as, being able to comprehend and write effective reports and design documentation,

make effective presentations, and give and receive clear instructions.

PO11 ;Project management and finance: Demonstrate knowledge and understanding of theengineering and
management principles and apply these to one’s own work, as a member and leader in a team, to manage projects and

in multidisciplinary environments.

PO12: Life-long learning: Recognize the need for, and have the preparation and ability to engage inindependent and
life-long learning in the broadest context of technological change. -
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DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING
CO, PO and PSO Mappin

Course: Microcontroller

Course In charge: Mr. Sunil Kumar G.R.

Type: Open Elective Course Code:18EC46
No of Hours per week T reachi
Theory Practical/Field 1/Week otal teaching
(Lecture Class) Work/Allied Activities Total/We hours
4 0 4 46

Marks .

‘ Internal Assessment Examination Total Credits
40 60 100 3

Aim/Objective of the Course:

This course enables students to:

» Understand the difference between a Microprocessor and a Microcontroller and embedded
microcontrollers.

* Familiarize the basic architecture of 8051 microcontroller.

* Program 805 1microprocessor using Assembly Level Language and C.

* Understand the interrupt system of 8051 and the use of interrupts.

* Understand the operation and use of inbuilt Timers/Counters and Serial port of 8051.

* Interface 8051 to external memory and I/O devices using its I/O ports.

Course Learning Outcomes:

After completing the course, the students will be able to, Bloom's Level
Cco1 Distinguish the role of functional units in the architecture of 8051 K2
microcontroller understanding
co2 Identify various instructions of 8051 Microcontroller K3
Applying
COo3 Build solutions using assembly level language and high level K3
language Applying
co4 Make use of timers/counters, serial port and interrupts to generate K3
delay and perform serial communication Applying
Cco5 Design interfacing of peripherals to 8051 Microcontroller K4
Analyzing
Syllabus Content:
Modulel:

8051 Microcontroller: Microprocessor Vs Microcontroller, Embedded Systems, <01
Embedded Microcontrollers, 8051 Architecture- Registers, Pin diagram, 1/0 ports S s
functions, Internal Memory organization. External Memory (ROM & RAM) interfacing

LO: At the end of this session the student will be able to, PO1-3
1. Understand the difference between Microprocessor and Microcontroller P0O2-1
2. Understand Architecture of Microcontroller 8051 P10-2
3. Understand how memory can be interfaced to Microcontroller

Module 2:

—_— coz




08h hrs

3. Understand the interfacing of ADC, LCD and stepper motor and write the program
for the same

y s ArithmetiC
8051 Instruction Set: Addressing Modes, Data Transfgr 1“St.mclgggn’ instructions.
instructions, Logical instructions, Branch instructions, and Bit mamPl;, se instructions. p01-3
Simple Assembly language program examples (without loops) to us¢ the p02-2
LO: At the end of this session the student will be able to, P05-2
1.Understand the classification of instruction sct
2. Understand the working of instruction set | —
3. Ablc to write small programs using the instructions
I\M t.ﬂe
8051 Stack, /O Port Interfacing and Programming: 8051 Stack, Stack and Subroul . co3
instructions. Assembly language program examples on subroutine and involving loops 08 hrs
Delay subroutine, Factorial of an 8 bit number (result maximum 8 bit), Block move
without overlap, Addition of N 8 bit numbers, Picking smallest/largest of N 8 bit
. . . . th PO1-3
numbers. Interfacing simple switch and LED to 1/O ports to switch on/off LED Wi p02-3
respect to switch status
LO: At the end of this session the student will be able to, PO5-2
1. Understand the need of stack in microcontroller
2. Meaning of subroutine and how to write subroutine for different requirement
3. Interfacing of LED and codes for controlling it L
Module 4:
8051 Timers and Serial Port: 8051 Timers and Counters — Operation and Assembly
language programming to generate a pulse using Mode-1 and a square wave using Mode- Co4
2 on a port pin. 8051 Serial Communication- Basics of Serial Data Communication, RS- | 8 hrs
232 standard, 9 pin RS232 signals, Simple Serial Port programming in Assembly and C
to transmit a message and to receive data serially PO1-3
LO: At the end of this session the student will be able to, P02-3
1. Understand the working of timers P0O5-2
2. Write program for generating delay using timers
3. Understand how timer can be used as counter
4. Able to understand the working of serial communication and write program
Module -5:
8051 Assembly language programming to generate an external interrupt using a switch, | CO5
8051 C programming to generate a square waveform on a port pin using a Timer 08 hrs
interrupt. Interfacing 8051 to ADC-0804, LCD and Stepper motor and their 8051
Assembly language interfacing programming PO1-3
LO: At the end of this session the student will be able to, P02-3
1. Understand the interrupts present in 8051 and its working P03-3
2. Able to write the program for timers and serial communication using interrupts P05-1

Text Books: -

1. The 8051 Microcontroller and Embedded Systems — using assembly and C7,
Muhammad Ali Mazidi and Janice Gillespie Mazidi and Rollin D. McKinlay; PHI, 2006
/ Pearson, 2006.

2. “The 8051 Microcontroller”, Kenneth J. Ayala, 3rd Edition, Thomson/Cengage
Learning.

Reference Books:

1. “The 8051 Microcontroller Based Embedded Systems”, Manish K Patel, McGraw
Hill, 2014, ISBN: 978-93-329-0125-4.

2. “Microcontrollers: Architecture, Programming, Interfacing and System Design”, Raj
Kamal, Pearson Education, 2005.

Useful Journals:
Journal of Microcontroller Engineering and Applications
Journals.elsevier.com » microprocessors-and-microsystems

I




Journal of )y
fMicrocontroller Engineering and Applications

Teachmg and Learning Methods:
L Lecture class: 47 hrs.

2, Self—study: Shrs,

3. Fieldvj

A sits/Group Discussions/Seminars: 03hrs,
SSessment:

'gype.of test/examination: Written examination
ontinuous Interpa] Evaluation(CIE) : 40 marks

Semester End Exam(SEE) : 60 marks (students have to answer all main questions)

Test duration: 1:30 hr
Examination duration: 3 hrs
€0 - PO MAPPING
PO1: Science and engineering PO7:Environment and Society
Knowledge PO8:Ethics
PO2: Problem Analysis P09:Individual & Tgam Ll
P03: Design & i)evelopment ggig;ﬁ?{;ﬂu&ggg:g Finance
PO4:Investigations of Complex PO12:Life long Learning
Problems
POS5: Modern Tool Usage
| PO6: Engineer & Society

PSO1:  Graduate should be able to understand the fundamentals in the field of
Electronics & Communication and apply the same to various areas like  Signal
processing, embedded systems, Communication & Semiconductor technology.

PS02: Graduate will demonstrate the ability to design, develop solutions for Problems

in Electronics & Communication Engineering using hardware and software tools with
social concerns.

15;(?563 ploow’s | po1 | poz | pu3 LR N RO 9 1 P9 | psor | sz
coo |k [3 1 |-~ [-[-[-1-[-1T21-1-T37T3

o B [T B
Co3 K3 3 3 - 2 - - - - - - . 3 3
cos | 33| -[2(-|-[-[-1-T-T-T37T>
Co5 K4 3 3 3 - 1 - - - - - - - 3 3

18EC46 3 - |18 - - - - 2 - - 3 3

22| 3

Justification for CO-PO mapping

CO -Subject Justification for PO mapping
Code




Co1

PO1: Should have a strong knowledge of Digital circuits
PO2: Should have the ability of solving simple problems
P10: should able to write the report about mapping of memory

CO2

PO1: Should have a strong knowledge of the architecture of microcontroller to
understand the instructions
PO2: Should have the ability of solving simple problems

POS: Capable of using the Modern Tool for understanding the working of the
instructions

COo3

PO1: Should have a strong knowledge of the of the instruction set to write the program
for 8051

PO2: Should have the ability of solving simple problems
PO5: Capable of using the Modern Tool for understanding the working of the program

CO4

PO1: Should have a strong knowledge of the of the instruction set to write the program
for timers and serial communication

PO2: Should have the ability of solving simple problems
POS5: Capable of using the Modern Tool for understanding the working of the program

®

COs

PO1: Should have a strong knowledge of the of the programming to write the program
PO2: Should have the ability of solving simple problems

PO3: Should have the strong knowledge of Designing so that interfacing of ADC and
LCD can be understood for using it for the required applications

PO5: Capable of using the Modern Tool for understanding the working of the program

CO PO mapping for the events conducted after sap identification

SL No. Gap Identification (6{0) Relevant PO Mapping
| Class test for solving Complex problems PO4
Quiz P10
3 Mini Project PO9, PO10,PO11, PO12
N\
5 ) W\

Course in-Charge Module Coordinator



K. S INSTITUTE OF TECHNOLOGY, BENGALURU-560109

TENTATIVE CALENDAR OF EVENTS: EVEN SEMESTER (2020-2021)

SESSION: APR 2021 - AUG2021"
w,“k Manth v Day Days lAclivmes
__ No. | 1 Mon Tue | Wed Thu Iri Sat
) 19*-Commencement ol Higher Semester
! APR 19+ 20 21 2 23 2 6 |54 Wednersday Time Table
2 APRMAY | 26 27 28 29 30 s |1 MayDay
3 MAY 3 4 5 6 7 8 6 |8 Monday Time Table
13 1dul Fite
4 MAY 10 11 12 7 % 3 14 Basava Jayanti
. i
N MAY 17 18 19 20 21 22TA 6 22 Tuesday Time Table
6 MAY 24T1 25Tl 26T1 27 28 5
7 MAYAON | 51 2 3 4 | 5ASD | .6 |5 Wednersday Tme Table
z =
‘ 8 JUN 7 -8 9 1 It | 12D | s
9 JUN 14 15 16 17 18 19 6 |19 Monday Time Table
l(; JUN 21 22 25 24 25"&& 2601 5
1 JUNUUL | 2872 | 2912 | 30T2 1 2 3 "6 |3 Thursday time Table
12 L. | s 6 7 8 5
13 JUL 12 13 14 15 6 7 6 i? Tuesday Time Table
S e 20 *VIIT Sem Last working day
14 JUL - 30 22 23 .ikZCIGD_H:.: 4 |21 Rakrid / Eid al Adha
| .
15 JUL 26 27 28TA .29 .30 31 6
. P y b 7 Wednersday Tme Table
AU 2 4 6 ik !
18 UG 3 3 6 = e .6 7* IV &V1 Last working day
' Tatal No of Working Days : 86 ¢
Total Number of working days ( Excluding holidays and Tests)=73
H . |Holiday Monday 15 oy o\
T1,T2, T3|Tests 1,2, 3 Tuesday 15 . 1&‘ /é‘t | /(jk ik _f',,/
ASD ?lmllda"lUi:& - Wednesday 15 3 ,‘Jﬁ’&' ﬁINCIPAL e
DH|Declared Holiday Thursday 1o | K.S.INSTITUTE OF TECHNOLOGY
e i ” BENGALURU - 560 109
« TA|Test attendance “Total 73
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B\ K SINSTITUTE OF TECHNOLOGY, BENGALURU-560109

DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING
TENTATIVE CALENDAR OF EVENTS: EVEN SEMESTER (2020-2021)
SESSION: APR 2021 - AUG2021 =

; 19*-Commoncement of Higher
22 :23 24 6 . [Semoster
i 24 Wednersday Time Table
29 30 5 [! MayDay
3| sy 4 5 6 | 7 6 |8 Monday Time Table
4 ¢ ~ ~ (13 Tdul Fir
el I IR AT -3 (14 Basava Jayanti
5 MAY H 18 19 20 21 22TA [ 6 (22 Tuesday Time Table
6 MAY 27 28 5
@ 1 “
. 7 k{yﬂw 31 | 1 2 3 4 6 |5 Wednersday Tme Table
. . \ N -
8w [ 7| 8 [ 9| 10 5 .
b .
9 TUN i 16 17 18 19 6 [19 Monday Time Table
0 | |21 |22 | 23 | 24 |2s7a 5
11 JuNiuL 0T 1 3 6 |3 Thursday time Table
2w s [ 6| 7 |3 9ASD s
Bl w | 12| 3 15 | 16 | 17 | 6 |17 Tuesday Time oo
. 120 *VIIFSem Last working day

VIR A 2 | » 4  [21Bakrid /Eid al Adha

15 | wm | 26 | 27 | 2874 L

16 |- Aug

6 |7 Wednersday Tme Table

6 [|14*IV&VILast working

B

er 0

| Test attendance

16
16
16




K.S. INSTITUTE OF TECHNOLOGY, BANGALORE -109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING

= LT : INDIVIDUAL TIME TABLE FOR THE YEAR - 2021 (EVEN SEMESTER)
W.E.F. : 19/4/2021 ONLINE TIME TABLE
NAME OF THE FACULTY : SUNIL KUMAR G.R. DESIGNATION: ASSISTANT PROFESSOR
PERIOD e o LEER : S i e = = = s T = 6 -
— — ! .00 AM = — -
“TIME | 900AM Samin e L "145PM. 2.45PM
: S0 ANy - 1L15AM 4 :
. 10.00:AM S : 2:45PM. 7 -3.45PM
: : MC
L’ (18EC46)
i U : PEDAGOGY
MC - N
(18EC46) e Lok
B MC H
W B 1;‘ (18EC46) B
R
= MC A
2 E
. THY (18EC46) K .
K
i MC :
ERL (18EC46)
Subject Code Subject Name 2 Sem - Section | ~ Work Load
Subject 1 18EC46 Microcontroller v A 5
Lab -2 18ECLA47 Microcontroller Laboratory v A 45
Lab -1 18ECL66 Embedded Systems Laboratory VI A&B 1.5
Internship 17EC84 Internship/Professional Practice VIII 2
Project 17ECP85 Project Work VIII
ADDITIONAL WORK: MENTORING AND OTHERS
N . TOTAL LOAD= 15 Hrs/Week

A
NV
ime Table Co-ordifator - HOD =

4
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE -109
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING
IV_SEMESTER TIME TABLE FOR THE YEAR 2021 (EVEN SEMESTER)
ONLINE TIME TABLE CLASS TEACHER : Mr. B.R.Santhosh Kumar

SEC:'A’

AC ES&L cs MC (18EC46) CS (18ECA43)
(18EC42) (18MAT41) (18EC44) (18EC43) PEDAGOGY PEDAGOGY
cs MC AC Ss ES&L MATHS
(18EC43) (18EC46) (18EC42) (18EC45) (18EC44) (18MAT41)
ES&L ss MC MATHS AC (18ECA42) SS (18EC45)
(18EC44) (18EC45) (18EC46) (18MAT41) PEDAGOGY PEDAGOGY
MC AC ES&L sS cs CPC
(18EC46) (18ECA42) (18EC44) (18EC45) (18EC43) (18CPC39/49)
AC MATHS SS MC CS ES&L(18EC44)
(18EC42) (18MAT41) (18EC45) (18EC46) (18EC43) PEDAGOGY

Additional Mathematics — IT

Mrs LakshmiC =

18MATDIP41

18MAT41 Complex Analysis, Probability andOStatistical Methods Mrs Lakshmi C =~ J

18EC42 Analog Circuits Mr. B.R.Santhosh Kumar ]

18EC43 Control Systems Mr. Praveen.A

18EC44 Engineering Statistics & Linear Algebra Mrs. Yeshwini V

18EC45 Signals & Systems Mrs. Pragati. P

18EC46 Microcontroller Mr. Sunil Kumar.G.R

18ECLAT7 Microcontroller Laboratory M. Sunil Kumar.G.R, Mr. Praveen.A, Mr. Christo Jain S

18ECL48 Analog Circuits Laboratory Mr. B.R.Santhosh Kumar, Mrs. Yeshwini V

18CPC39/49 Constitution of India, Professional JEthics and Cyber Law Mrs Anuradha V /.)l\ | C
VA @y " Un VL

Time Table Co-orgifiator oD rincipa

]




MICROCONTROLLER

Course Code - 18EC46 CIE Marks : 40

Lecture Hours/Week : 03 SEEMarks:60

Total Number of Lecture Hours : 40 (8 Hours/ Module) Exam Hours:03
CREDITS-03

Course Learning Objectives: This course will enable students to:

L Understand the difference between a Microprocessor and a

Microcontroller and embedded microcontrollers.

Familiarize the basic architecture of 8051 microcontroller.

o

. Program 805 I microprocessor using Assembly Level Language and C.

. Understand the interrupt system of 8051 and the use of interrupts.

. Understand the operation and use of inbuilt Timers/Counters and Serial
port of 8051.

. Interface 8051 to external memory and I/O devices using its I/O ports.

Module-1
8051 Microcontroller: Microprocessor vs Microcontroller, Embedded Systems,
Embedded Microcontrollers, 8051 Architecture- Registers, Pin diagram, I/O ports
functions, Internal Memory organization. External Memory (ROM & RAM)

interfacing.
L1,L2

Module -2
8051 Instruction Set: Addressing Modes, Data Transfer instructions,
Arithmetic instructions, Logical instructions, Branch instructions, Bit
manipulation instructions. Simple Assembly language program examples
(without loops) to use these instructions.

L1, L2

Module-3
8051 Stack, I/O Port Interfacing and Programming: 8051 Stack, Stack and
Subroutine instructions. Assembly language program examples on subroutine

and involving loops.
Interfacing simple switch and LED to I/O ports to switch on/off LED with

respect to switch status. L1,L2,13
Module -4

8051 Timers and Serial Port: 8051 Timers and Counters — Operation and
Assembly language programming to generate a pulse using Mode-1 and a
square wave using Mode-2 on a port pin. 8051 Serial Communication- Basics of
Serial Data Communication, RS-232 standard, 9 pin RS232 signals, Simple Serial
Port programming in Assembly and C to transmit a message and to receive data
serially. L1,L2,L3

84



Module -5
8051 Interrupts and Interfacing Applications: 8051 Interrupts. 8051 Assembly
language programming to generate an external interrupt using a switch, 8051 C
Programming to generate a square waveform on a port pin using a Timer
Interrupt. Interfacing 8051 to ADC-0804, DAC, LCD and Stepper motor and

their 8051 Assembly language interfacing programming.
L1, L2, L3

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

1. Explain the difference between Microprocessors & Microcontrollers,
Architecture of 8051 Microcontroller, Interfacing of 8051 to external
memory and Instruction set of 8051.

2. Write 8051 Assembly level programs using 8051 instruction set.

3. Explain the Interrupt system, operation of Timers/Counters and Serial
port of 8051.

4. Write 8051 Assembly language programs to generate square wave on
8051 I/O port pin using interrupt and C Programme to send & receive
serial data using 8051 serial port.

5. Interface simple switches, simple LEDs, ADC 0804, LCD and Stepper
Motor to 8051 using 8051 I/O ports.

Question paper pattern:

. Examination will be conducted for 100 marks with question paper
containing 10 full questions, each of 20 marks.

J Each full question can have a maximum of 4 sub questions.

J There will be 2 full questions from each module covering all the topics
of the module.

J Students will have to answer 5 full questions, selecting one full question
from each module.

. The total marks will be proportionally reduced to 60 marks as SEE

marks is 60.

Text Books:

L “The 8051 Microcontroller and Embedded Systems — using assembly
and C”, Muhammad Ali Mazidi and Janice Gillespie Mazidi and Rollin D.
McKinlay; PHI, 2006 / Pearson, 2006.

2. “The 8051 Microcontroller”, Kenneth J. Ayala, 3* Edition, Thomson/

Cengage Learning.
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K.S. INSTITUTE OF TECHNOLOGY BANGALORE

#14, Raghuvanahalli, Kanakapura Main Road, Bengaluru-5600109
DEPARTMENT OF ELECTRONICS & COMMUNICATION

ENGINEERING
NAME OF THE FACULTY : MR. SUNIL KUMAR G. R.
COURSE CODE/NAME : 18EC46/ MICROCONTROLLER
SEMESTER/YEAR D IVA /I
ACADEMIC YEAR ¢ 2020-2021
) Cumulative
SLNo Topic to be covered 11;/[ (;.de of Te::‘c.l:img PNO_‘ (:if No. of Prlo);:l(t):ed
elivery i eriods | 5 s
MODULE 1: Introduction to Microcontroller
. 1. Introduction to Microcontroller L+D PPT 1 1 19-04-21
Microprocessor Vs Microcontroller L+D PPT 1 2 20-04-21
Embedded Systems and Embedded L+D PPT 1 3 21-04-21
Microcontrollers
4. | 8051 Architecture- Registers L+D PPT 2 5 22-04-21
23-04-21
5. | Pin diagram of 8051 L+D PPT 1 6 24-04-21
/O ports functions L+D PPT 1 7 27-04-21
7. Internal Memory organization L+D PPT 2 9 28-04-21
29-04-21
8. External Memory (ROM & RAM) interfacing | L+ D PPT 2 11 30-04-21
3-05-21
MODULE 2: 8051 INSTRUCTIONS SET
9. | Addressing Modes L+D PPT 1 12 4-05-21
. 10. | Instructions  classification  based on| L+D PPT 1 13 5-05-21
addressing modes
11. | Data Transfer instructions L+D PPT 3 16 6-05-21
7-05-21
8-05-21
12. | Arithmetic instructions L+D PPT 2 18 10-05-21
11-05-21
13. | Logical instructions L+D PPT 2 20 12-05-21
17-05-21
14. | Branch instructions L+D PPT 2 22 18-05-21
19-05-21
15. | Bit manipulation instructions L+D PPT 2 24 20-05-21
21-05-21
16. | Simple Assembly language program D+PS PPT 2 26 22-05-21
examples (without loops) to use these 26-05-21




Text Books: '
1. The 8051 Microcontro

Gillespie Mazidi an

ller and Embedded Systems — using assembly and C
d Rollin D. McKinlay; PHI, 2006 / Pearson, 2006.

|| instructions
L MODULE 3: 8051 STACK, /0 PORT INTERFACING AN
17. [ 8051 Stack : T | 1|
L+D I B
: 31-05-
18. | Stack and Subroutine instructions L+D PPT L 2 2
—
19. Assembl 5 30 01-06-21
y lan 2
subroutine £11age program examples on DS PET 02-06-21
20. | Subroutine involvi ———1 32 | 030621
olving 1 - 2
subroutine '8 100ps - Delay LD PPT 04-06-21
. a F— | -
21. Ix:;t:trfac‘ltxlllg simple switch and LED to /O D+PS PPT 2 34 g;gg ;i
ports with respect to switch status L/_________'______
7 _ MODULE 4: 8051 TIMERS AND SERIAL PORT N
. 8051 Timers and Counters — Operation L+D PPT 1 35 ji“}_
]
23. Assembly‘language programming to generate | D+PS PPT 1 36 09-06-21
a pulse using Mode-1 ,
| o -
24. | Assembly language programming to generate | D-+PS PPT 1 37 10-06-
a square wave using Mode-2 on a port pin
25. 8051 Serial Communication- Basics of Serial L+D PPT 1 38 11-06-21
Data Communication
26. | RS-232 standard L+D PPT 1 39 14-06-21
27. | 9 pin RS232 signals L+D PPT 1 40 15-06-21
28. | Simple Serial Port programming in Assembly | D+PS PPT 3 43 16-06-21
and C to transmit a message and to receive 17-06-21
data serially 18-06-21
MODULE 5: 8051 INTERRUPTS AND INTERFACING APPLICATIONS
29. | 8051 Interrupts L+D PPT 1 44 19-06-21
30. | 8051 Assembly language programming to D+PS PPT 2 46 21-06-21
generate an external interrupt using a switch 22-06-21Q
31. | 8051 C programming to generate a square D+PS PPT 1 47 23-06-21
waveform on a port pin using a Timer
interrupt
32. | Interfacing 8051 to ADC-0804 L+D PPT | 48 24-06-21
33. | Interfacing DAC L+D PPT 1 49 25-06-21
34. | Interfacing 8051 to LCD and Stepper motor L+D PPT 1 50 1-07-21
35. | Interfacing Stepper motor L+D PPT 1 51 2-07-21
36. | Assembly language interfacing programming | D+tPS PPT 3 54 3-07-21
5-07-21
6-07-21

» Muhammad Ali Mazidi and Janice



' 2. The 80 i » i
51 Microcontroljey , Kenneth J. Ayala, 3rd Edition, Thomson/Cengage Learning

Reference Books:

1.The 8051 Mic

i [SBN: 978-93-329-
01254 rocontroller Based Embedded Systems”, Manish K Patel, McGraw Hill, 2014,

2. Microcontrol]

- i . ion” Rai I, Pearson Education,
2005 ers: Architecture, Programming, Interfacing and System Design’, Raj Kama

WEB MATERIALS:

WI httpS://nptel.ac.in/courses/117104072/
W https://freevideolectures.com/course/3018/microproc:essors-and-microcontrollers/ZZ
W3 httPSZ//WWW.edgekaits.com/blog/app|ication-of—microcontroller-in-technologY/
Wa: httP!//www.circuitstoday.com/8051-microcontro|ler
WS5S: https://www.electronicshub.org/8051-microcontro|ler
WE: https://www.youtube.com/watch?v=FLOFhznJw2E&t=199s
W7: https://www.youtube.com/watch?v=EOAXox9XzTI&t=180s
W8: https://www.youtube.com/watch?v=pjcp7qLPPFw&t=1s
- W9 https://www.youtube.com/watch?v=6ai2w|8-jv4&t=488s
' W10: https://www.youtube.com/watch?v=pihAdSek7oM

Details for the teaching Aids

1. Power Point Presentation
2. Microsoft Teams, Keil Software

b
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
Department of Electronics and Communication
Assignment — I

Course Title - MICROCONTROLLER Date: 17-05-2021
Course Code  : 18EC46 Marks: 10
o Note:

> Write the Answers for the following questions and submit it before 22-05-2021
> Scan and save as PDF/image and send it to sunilkumargr@ksit.edu.in
> Save the document with USN only with e-mail subject as Assignment-I

Q co
No. Question Marks | Mapping K-Level
1 With neat diagrams explain the architecture of 8051 microcontroller, K3
internal memory and PSW. 2 Ccol Applying
2 |Differentiate between Microprocessor and Microcontroller. K3
® pplying
With a neat diagram explain the pin details of 8051 microcontroller. K3
3 2 .
Col Applying
4 |Explain assembler directives and addressing modes of 8051 K3
microcontroller. 2 CO2 Applying
5 [Explain the following instructions with an example for each: 1) K3
MOVC A, @A+DPTR, ii) POP direct, iii) XCHD A, @Ri, iv) DIV 2 CO2 Applying
AB, v) CPL A
X{’;( % /
Course In-charge Module Coordinator HOD<ECE



K.S. INSTITUTE OF TECHNOLOGY, BANGALORE -560109
Department of Electronics and Communication
Assignment —1 Question and Scheme

Course Title :MICROCONTROLLER Date:17-05-2021
Course Code: 18EC46 (AY-2020-21) Marks: 10

Note: Write the Answers for the following questions and submit it before 22-05-2021

1. With neat diagrams explain the architecture of 8051 microcontroller, internal memory and PSW.

/0
— 00.D7
A B 8;?,: Sala and .
ress Bus
£ I wo
ey < [ wvo
Latch E [ asals
16-Bit Adress Bus a
_ ST = 0
EA — - Sysem. ByterBit e ,;* = ; -3 interrup?t
oS5 ] Tming povesses | | sepiseer s I o
xvarl — SysemInterrupt —— € — RO-WR
XTALZ —| | Timers Bank 3 I: '
v Data Buffer ”CO: :
cc — S s8u
ong | Memory Control ’g?;a‘g' e h
- - ICON I
i Regrster TMOD i
" Bank 1 Lo
THO !
i Regisler Tl |
' Bank ¢ . 1
i
I Internat RAM Structure I
| 1
Bt . s i A . .U W — o—,  —_—— o— O — — om— J
»> 8051 is an 8-bit microcontroller, The ALU performs one 8-bit operation at a time
> 8-bit data bus
» 16-bit address bus, The 16 bit address bus can address a 64K (2'%) byte code memory space and a
separate 64K byte of data memory space
> 8051 has 4K on-chip read only code memory (ROM)
> 128 bytes of internal Random Access Memory (RAM)
» There are 34, 8-bit general purpose registers
» There are 21 SFRs.
» Two 16-bit timers/ counter
> Four 8-bit I/O ports (3 of them are dual purpose). One of them used for serial port
> 5+1 Interrupts are there: 2 timer interrupts, 2 external hardware i ial i
: . ) € interrupts and one serial interrupt
> 8051isa40pinIC P P




1

— I

Crygal J
or

Ceramic Resonator T

V— )

18XTAL2

8051 DIP

19XTAL1

Crystal or Ceramic Resonator Oscillator Circuit

Osdillator MWMJ
Ffequenty State 1 State 2 State 3 L State 4 State 5 State 6
I One Machine Cycle
®
Address Latch
Enable (ALE}
CY AC FG RSl RS0 ov — P
CY  PSW.7 Carry flag.
AC  PBSW6 Auxiliary earry flag.
FQ PSW.5 Avatlable 10 the wser for general purpose.
RSl P3W4 Register Bank selector bin 1.
R50 PSW.3 Register Bank selector bit 0.
OV  PSW2 Overflow flag, P
— PSW.1 User-definable b,
p PSW.0 Parity flag. Setcleared by hardware eacht instuction cycle
1o mdwatc an odd/even number of 1 bits in the aecumulator.
RS1 RSO Regpister Bank Address
0 o 0 0OH - O7H
0 1 1 OSH - OFH
1 1) 2 10H - [7TH
1 1 3 15H - IFH




\

2. i
&o 1 . .
fferentiate between Microprocessor and Microcontroller.

1 MP have many operational codes for moving MC may have one or two

data from external memory to the CPU

5 MP may have one or two bit handling MC will have many
instructions

3 Less multifunction pins on IC Many multifunction pins on IC

4 MP takes many instructions to read and write MC takes few instructions to read and write da
data from external memory from external memory

5 | Generally higher core clock frequency Generally lower core clock frequency

6 High performance pipelined CPU Architecture | Low performance pipelined CPU Architecture

7 General purpose processor : Application specific single chip solution

3. With a neat diagram explain the pin details of 8051 microcontroller.

N

Piod1 40 O vee
Pi.i2 39 [ PO.0C (ADO}
P1.23 38 [0 P01 (ADT)Y
P1.30 4 37 [1 PO.2 (AD2)
P14s 36 [1PO.3(AD3)
P1.556 35 [ PO.4 (AD4)
Piel]7 34 [0 PO.5 (ADS)
P1.708 33 [0 PD.6 (ADS)
RsTO® 232 [ PO.7 (ADT

o

(RxpDyP3.0C]10  8O5] 31 [ EAvPP

(TXD)y P3.1 4 11 30 O ALE/PROCG
(INTO) P3.2 ] 12 29 [0 PSEN
(INT1) P3.3] 13 28 [0 P2.7 (A15)
{To) P3.4 ] 14 27 [ P2.8 (A14)
(T)P3.5015 26 [0 P2.5 (A13)
(WRy P36 16 25 [ P2.4 (A12)
(RDy P37 17 24 [0 P2.3 (A11)
XTALZ ] 18 23 [0 P2.2 (A10)
XTALT ] 19 22 [ P2.1 (A9)
GND ] 20 21 [ P2.0 (A8)

40 - PIN DIP




RT JER
Re e
R 1R
il en
® o1
R 1an
R1 jml
re 181
R? hm
Re 1o
Ry |18n
R4 Rt
R B3I
R2 12H
R1 1
Ro | 1o
Ry | OF1L
Re | oEd
RS | oDH
R | ocH
RY | oBH
R2 0AH
w | osu
| osH
( o7l

Bank3 7F 78
77 170
— eF 68
67 60

SF s8]
Bank2 87 50
4F 48
47 10
aF g
37 30

Bank1l 2 281
27 20
1F 18
- 17 10
OF 08
07|06 |05 (04|03 | 02|01 |00

BankO

R

not bit-addressable

oD o9C 9B 9A 99

D509 4 193 Er0 0 L O

not bit-~addressable

“not bit-addressable

not bit-addressable

not bit-addressable

“not bit-addressable

Bit/Byte addressable memory area

not “bitwadd\res‘»séblﬁ,

not bi t;-ad’,d,x:essab le

General
Purpose
Memory

7FH

30H



4. Explain assembler directives and addressing modes of 8051 microcontroller.

There are 5 addressing modes:

Immediate:
> The source operand is a constant
» The data is immediately available next to destination
> Immediate data must be prefixed by the ‘#” sign

Ex: MOV A #25H - 0010 0101

Register:

> It involves the use of registers to hold the data to be manipulated
Ex: MOV ARO
Direct: . |
whose address is known, and this address 1s

» In this mode, the data is in a RAM memory location,
given as a part of the instruction
Ex: MOV R0,40H
Register Indirect:

» In this mode, a register is used as a pointer to the data .
» If the data is inside the CPU, only register R0 and R1 are used for this purposé
d in RAM when

» In other words R2 to R7 cannot be used to hold the address of an operand locate

using this addressing mode .
» When RO and R1 hold the address of RAM locations, they must be prefixed by ‘@’ sign
Ex: MOV A,@R0
Indexed:
» Itis widely used in accessing data elem

space of the 8051

The instruction used for this purpose is MOVC A, @A+DPTR

A+DPTR collectively form the address of the data element stored in on-chip ROM _
Because the data elements are stored in the Program (Code) space ROM of the 8051, the instruction

MOVC is used instead of MOV. The C mean Code.

ents of look-up table entries located in the program ROM

Y V V

5. Explain the following instructions with an example for each: i) MOVC A, @A+DPTR, ii) POP

direct, iii) XCHD A, @Ri, iv) DIV AB, v) CPL A

Copy, 8-bit daté from "cioidé ;iﬁcirnOI‘y pointed bysﬁiﬁ of A

 MovC o s Copd I core me
 A@A+DPTR | Loa 2 (24)  Indexed & DPTR registers to accumulator
e Rl  Copy top of stack contents to direct memory locationand
POP dlrect 5 2 2(24,);, ; D IT?Ct then dcgremenfc stack pointer LN
2 XCHDA, - a2 " R Exchahgeht‘he Jower order bits of accumulator with RAM !
@Ri o : memory location contents pointed by register aly
T o s iy ‘Divide acc by B and store quotient in aco & reminderin
DIVAB 1, 4(48) | Reglstel . Bregister :
ad ,, 1 12) ~ i_zég e : Loéically XOR immediate value and AC\\C‘contentsa\n\

k ‘ CP L ' store the result in ACC

Courrse In-charge Module Coordinator HODYECE



Department of Electronics and Communication
Assignment — 11

Course Title : MICROCONTROLLER Date: 19-06-2021
Course Code  :18EC46 Marks: 10

—

K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109

Note: Answer ANY FIVE of the following questions and submit it be'fore 2§-06-2021
Scan and save as PDF/image and send it to sunilkumargr@ksit.edu.in

Save the document with USN only, with e-mail subject as Assignment-II

Q] co
. 8 - |
N(()). Question Marks Mapping K-Leve
1. | Write an ALP to transfer data blocks from external source memory location to 2 Cco2 i Il(3m
|| external destination memory location. ' PPKY3 g
2. | Write an ALP to transfer data blocks from internal source memory location to 2 co2 Apolvin
|| external destination memory location. i PP Ine
3. | Write an ALP to exchange data blocks from external source memory location to 5 co2 K3
external destination memory location. Applying
4. | Write an ALP to exchange data blocks from internal source memory location to 2 co2 A K13
external destination memory location. pplying
5. | Write an ALP to generate Fibonacci series. 2 CO3 A K13
pplying
6. | Write an ALP to find LCM of two 8-bit numbers. ) cos |, K]3
pplying
7. | Write an ALP to find GCD of two 8-bit numbers. 2 | cos |, Kl;n
pplying
8. | Write an ALP to check whether the given number is prime or not? ) CO3 K3
Applying
9. | Write an ALP to check whether the given 8-bit number is a Bit-wise Palindrome or ? Co3 K3_
not Applying
10. Write an ALP to check whether the given word is a Palindrome or not? ) Co3 R K13‘
pplying
[ 1. Write a code to push R0, R1 and R2 of bank-0 onto the stack memory and pop them ) Co3 K3‘
nto RS, R6 and R7 of bank-3. Applying
12. Write a program to store FFH into RAM locations from 50H to 6FH . ) Co3 R K13.
pplying
13. Write a program to find y where y = x° + 2x + 5, assume x between 0 to 9. 5 o3 K3
Applying
|4. Write a program to find whether the given number is a ‘2 out of 5’ code or not? ) co3 R K13'
pplying
I5. Write a program to see whether the given number is divisible by 8 or not? ? Co4 K13
Applying
16. Write a program to find the number of zero’s in register R2. 2 CO4 A Kl3
pplying
[7. Write a program to find the number of positive and negative numbers in an array. ) co4 K3
Applying
18. Write a program to complement content of accumulator 62500 times. ) co4 K3
Applying
) s
Course In-charge Module Coordinator HOD-ECE




K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109

Department of Electronics and Communication
Assignment — II Question and Scheme

Course Title  : MICROCONTROLLER Date : 19-06-2021
Course Code  :18EC46 (AY-2020-21) Marks : 10

Note: Write the Answers for the following questions and submit it before 26-06-2021

1. Write an ALP to transfer data blocks from external source memory location to external destination
memory location.
ORG 0000H
MOYV DPTR,#8000H
MOV RO, #00H
MOV R1, #50H
MOV R2#05H
REPEAT: MOV DPL, RO
MOV A,@DPTR
MOV DPL, R1
. MOV @DPTR,A
INC RO
INCR1
DJNZ R2,REPEAT
HERE: SIMP HERE
END
2. Write an ALP to exchange data blocks from internal source memory location to external destination
memory location.
ORG 0000H
MOV R0,#10H
MOYV DPTR, #8000H
MOV R2#05H
REPEAT: MOV A,@R0
XCH A,@DPTR
MOV @R0,A
INC RO
INC DPTR
DIJNZ R2,REPEAT
HERE: SJMP HERE
END
3. Write a code to push R0, R1 and R2 of bank-0 onto the stack memory and pop them into RS, R6 and R7
of bank-3.
ORG 0000H
PUSH 00H
PUSH 01H
PUSH 02H
SETB PSW.3
SETB PSW.4
POP 0SH
POP 06H
POP 07H

END




4 Write aprogram to store FFH into RAM locations from 50H to 6FH.

ORG 00001
MOV R0,#50H
MOV R2, #16
REPEAT: MOV @R, #0FFH
INC RO
DINZ R2, REPEAT
END

5. Write a program to find y where y = x? + 2x + 5, assume x between 0 to 9.

ORG 0000H

MOV R0,#50H
MOV A, @R0
MOV A, B
MUL AB
MOV R2, A
MOV A, @R0
MOV B, #02H
MUL AB

ADD A, #05H

ADD A, R2
END

-~

Course'In-charge Module Coordinator HOD-ECE



K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
Department of Electronics and Communication
Assignment — III

Course Title  : MICROCONTROLLER Date: 01-08-2021
Course Code : 18EC46 Marks: 10
Note:

> Write the Answers for the following questions and submit it before 04-08-2021
> Scan and save as PDF/image and send it to sunilkumargr@ksit.edu.in

> Save the document with USN only with c-mail subject as Assignment-II1

Q : Marks co K-Level
No. Question Mapping
1. | Write an ALP to interface simple switch and LED to I/O ports o) CO4 KB.
to switch on/off LED with respect to switch status. Applying
2. | Assume XTAL = 11.0592 MHz, write a program to generate a 2 CO4 K3 .
square wave of 2 kHz frequency on pin P1.5. Applying
‘ 3. | List out the steps to program the 8051 to transfer data serially. ) COs K3
Applyin
4. | Explain the interrupt vector table and IE register. K3
2 CO5 Applyin
5. | With a neat interfacing diagram, write an ALP to program K3.
8051 to rotate a stepper motor in clockwise and anticlockwise 2 CO5 Applying
directions.
Course In-charge Module Coordinator HOD-ECE



Assignment - III Question and Scheme

Course Title : MICROCONTROLLER
Course Code  :18EC46 (AY-2020-21)

—

Date
Marks

K. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109

Department of Electronics and Communication

:01-08-2021
210

Note: Write the Answers for the following questions and submit it before 04-08-2021

1. Write an ALP to interface simple switch and LED to I/O ports to switch on/off LED with respect to

switch status.
ORG 0000H
SETB P1.0
REPEAT:MOV C,P1.0
MOV P1.7,C

SIMP REPEAT
END

P1.7

P1.0

8051

7

1
Resistor

LED 1300
(Green)
'
__ |

SWITCH aNo

2. Assume XTAL = 11.0592 MHz, write a program to generate a square wave of 2 kHz frequency on

pin P1.5.
Given, fc = 11.0592 MHz
Time Period, t=1/11.0592 MHz = 0.0904 usec
Machine Cycle Period, T = 0.0904 usec x 12 =1.085 psec
To find initial values TH and TL:
Fc=2KHz, Total Time, T= 1/2KHz = 500 usec, T/2=250usec
1. 250 psec /1.085 psec = 230.414 = 230
2. 65536 —230 = 65306

3.FFIA
4. TH=FF, & TL=1A
ORG 0000H
MOV TMOD, #01H
RE: MOV TLO, #1AH
- MOV THO, #0FFH
SETB TRO
ST: JNB TF0, ST
CPL P1.5
CLR TRO
CLR TFO
SIMP RE
END

3. List out the steps to program the 8051 to transfer data serially.

1. TMOD register is loaded with the value 20H, indicating the use of Timer 1 in mode 2 (8-bit auto-

reload) to set the baud rate

2. The THI is loaded with one of the values like FDH, F4H, E8H etc.. to set the baud rate for serial

data transfer



3. The SCON register is loaded with the value 50H, indicating serial mode 1, where an 8-bit dafa is
framed with start and stop bits ’
TR1 is set to 1 to start Timer 1

Tl is cleared by the “CLR TI” instruction

The character byte to be transferred serially is written into the SBUF register

The TI flag bit is monitored with the use of the instruction “JNB TI, xx” to see if the character has
been transferred completely

8. To transfer the next character, go to step 5

N ke

4. Explain the interrupt vector table and IE register.

Interrupt ROM Location (Hex) _Pin Flag Clearing
Reset 0000 9 Auto

External hardware interrupt 0 (INTO) 0003 P32 (12) Auto

Timer 0 interrupt (TFO) 000B Auto

External hardware interrupt 1 (INT1) 0013 P3.3 (13) Auto

Timer | interrupt (TF1) 001B Auto @
Serial COM interrupt (RI and TI) 0023 Programmer

clears it.

IE - Interrupt Enable (SFR) [Bit-Addressable As IE.7 to IE.O]

EA | --- | ET2 | ES [ ET1 [ EX1 | ETO | EXO

. J l l r bo‘ticelectronics.in

Endabie Al Enable Timer | Enable Timer
Reserved

1 = Enable All Interrupts 1 Interrupt | O Interrupt

0 = Disable All Interrupts

Enable Serial Enable Ext. Enable Ext. ‘
Interrupt Interrupt 1 Interrupt 0
| |

l

1 = Enable respective Interrupt
0 = Disable respective Interrupt

5. With a neat interfacing diagram, write an ALP to program 8051 to rotate a stepper motor in
clockwise and anticlockwise directions.



To steppar motod

Unipolar

DS89C4x0 :4.7& 3 LY i:t?t: 4.7 " ULN2003 Ste Motor

Mo
P1s
Py 2

YYYY [
i

P13

b

1.__“
g
dh
-

Usia one pawer supply for
tha motor and ULIN2003
and aoothar for thae 8OS T

Y

org 0000h
mov pl,#0fth
mov a,#77h
mov p2,a
turn: jnb p1.0,cw
IT a
acall delay
mov p2,a
sjmp turn
cw: rla
acall delay
mov p2,a
sjmp turn

delay: mov R2,#255
hl: mov R3,#255

h2: djnzR3,h2
djnz R2,h1

ret
end

)\ &Y bt
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K.S.INSTITUTEOFTECHNOLOGY,BANGALORE-560109
I SESSIONAL TEST QUESTION PAPER 2020-21 EVEN SEMESTER

WsN [ T [TTTTTTT]

SetA
Begree : BE Semester : IVA&B
S r;‘)‘.‘ch . ¢ Electronics & Communication Engg Subject Code : - 18EC46
u Je?tTltle : MICROCONTROLLER Date : 26.05.2021
Duration 90Minutes Max Marks : 30
Note: Answer ONE full question from each part.
co K-Level
Question Marks [mapping '
L PART-A
| With neat block diagram expiaim foamree —r—
g gram explain features of microcontroller K3
1@) 8051. e 6 cor Applying
(b) |Write a short not criteria for choosing a microcontroller. 6 | COl K3
Applying
© Write an interfacing diagram 8051 microcontroller interfaced to 6 Col K3
- 8k bytes of ROM and 8k bytes of RAM. . Applying
OR
2(a) With neat diagram explain the internal memory structure of 8051 6 Co1 K3~
microcontroller. ‘ Applying
(b) | Bring out the difference between Microprocessor and 6 CO1 K3
Microcontroller, Applying
(c) | Explain the following pins with fespect memory interfacing: ALE, 6 Col1 K3
EA! and PSEN! N Applying
B PART-B
3(a Explain 5 different addressing modes with examples. 6 Co2 K3,
| Applying
b Explain the following instructions, also mention how many bytes it takes to 6 c0o2 K3
(b) store in ROM: i) PUSH 40h, ii) XCHD A, @RO, iii) DIV AB, iv) SWAP ' Applying
A, V) CPL A, vi) DAA
OR
4(a) | Define assembler directives. With example explain all the assembler 6 CO2 K3_
directives supported by 8051 microcontroller. ' Applying
Show the status of CY, AC and P flags after the execution of : 3
(b) | following instructions: 6 CO2 Applyin
MOV A, #9CH, ADD A, #64H pplying

Cour:
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@ K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109

K S 1 1] I SESSIONAL TEST scheme 2020 - 21 EVEN SEMESTER
SET-A
1[3) N - Semester : IVA&B
ranch . ¢ Electronics and Communication Engg Course Code : 18EC46
Coursg Title : Microcontroller Date : 26/05/21
Duration 90 Minutes Max Marks : 30

Note: Answer ONE full question from each part.

Question Marks
[ - = e
L E E a3
Al -
Pty
AT
= S ——r— _— Vo
LA 3 sem. {Suak v -~ Iﬁ"wum
ae e THning L] {Latch} B Comsnrte
'S 7 ata
xraLy — °y<em Interrupt 04 — “%H,,
nraL2 Tmers
MESEY  ~f
. Data Butter :
e
ane Memary Control )
N ]
! |
I 1
] I
? 1
1. 1
t 1
e e e e e e e e e e - . —— — — —d

> 8051 is an 8-bit microcontroller, The ALU performs one 8-bit operatxon at a time

> 8-bit data bus '

> 16-bit address bus, The 16 bit address bus can address a 64K(216) byte code
memory space and a separate 64K byte of data memory space

> 8051 has 4K on-chip read only code memory (ROM)

> 128 bytes of internal Random Access Memory (RAM)

> There are 34, 8-bit general purpose registers

> There are 21 SFRs.

» Two 16-bit timers/ counter

> Four 8-bit /0 ports (3 of them are dual purpose). One of them used for serial port

> 5+1 Interrupts are there: 2 timer interrupts, 2 external hardware interrupts and one

serial interrupt
> 8051 isa 40 pin IC

1. MC must meet the task at hand efficiently and cost effectlvely

Speed. Highest Speed?

Packaging. DIP or QFP ->space, assembling, and prototyping the end product
Power Consumption. Critical for battery-powered products

The amount of RAM and ROM on chip

The number of I/O pins and the timer on the chip

How easy it is to upgrade to higher performance or lower power consumptlon 6
versions |

g. Cost per unit
2. How easy it is to develop products around it. The availability of an assembler,

debugger, compiler, emulator, technical support.
3. Ready availability in needed quantities both now and in the future is more

me Ao o

(b)

important than first two criteria.



7F 78
7 7a| 2E
6F 68| 2D
67 co| 2C
5F sg| B
57 50 24
4F 48| 29
47 40| 28 7FH
3F 38| 27
37 30| 24
2 R4 ocH 2F 28| x General
(a) W o Bankl o Purpose
e 27 20| 4y P
; o I 5| Memory
Ko 1 osy
W L T hid o 22
had ki 30H
07|06 {05 |04 03| 0201 |00 23
e :EWW —123: Bank0 Bit/Byte addressable memory area
Explanation on Bank resgister, Bit addressable area, Stack memory amd ‘scratch pad
and SFRs
" [MP have many operational codes forMC may have one or two
1 = imoving data from external memory i B
to the CPU S
MP may have one or two bitMC will have many
(b) |2 handling instructions
3 {'_}es"s multifunction pins on IC Many multifunction pins on IC
MP takes many instructions to readMC takes few instructions to read
4 jand write data from externaland write data from external
memory memory




I —
s Generally . | higher, . core, clockGenerally lower ¢ore clock frequency
ERITGHRCREVRR | il S s o [ (B e
6 High performance pipelined CPU|Low performance pipelined CPU
Architecture Architecture
7 General purpose processor Application  specific  single “chip
Ry Gadalaia e 17 11 isoliition s S0 AR
1.External Access (EA!) Pin: is an input pin and is connected to either Vcc or GND, it
cannot be left unconnected. '
0 when connected to Vec the program code is stored in the Microcontroller on-chip
ROM.
0 when connected to GND, the program code is stored in external ROM.
2.ALE: is an output pin, when ALE=1, PO is used for the address path and when
ALE=0, P0 is used to send/receive data |
¢ To extract the address from the PO pin, we connect PO to a 74LS373 latch IC, |
©) and use AL_E pin to latch the address as shown in fig below: o
0 The extracting of address from P0 is called address/data demultiplexing
3.Program Store Enable (PSEN!): is an output pin connected to the OE! Pin of a
ROM
0 To access external ROM containing program code, the 8051 -uses the PSEN!
Signal
0 When EA! Pin connected to GND, the 8051 fetches opcodes from external ROM
by using PSEN!, .
0 When EA! Pin is connected to Vcc, the 8051 do not activate the PSEN! Pin — this
indicates that the on-chip ROM contains program code
There are 5 addressing modes: i) immediate, ii) register, iii) direct, iv) register indirect
3(a) and v) indexed: Examples: i) MOV A, #25H, ii) MOV A, RO, iii) MOV RO, 40H, iv)
» MOV A, @RO0, v) MOVC A, @A+DPTR
(b)
e more wxdly used directives of the 8051 are: ORG, EQU and END
ORG (origin): o
» The ORG directive is used to indicate the beginning of the address
» The number that comes after ORG can be either in hex or in decimal
> If the number is not followed by H, it is decimal and the assembler will convert it to
4(a) hex - '
» Some assembler use “.ORG” instead “ORG” for the origin directive
EQU (equate): ) ) )
» This is used to define a constant without occupying a memory location
» The EQU directive does not set aside storage for a data item but associates a constant




rome

(®)

I

value with a data label s0
value will be substituted fo

Ex: COUNT EQU 25

......

END Directive:

» This indicates to the assem
> The END directive is the

code anything after the EN
> Some assemblers use “.EN

that when the Jabel appear

r the label

> Another important pseudocode is the END directive

bler the end of the source (as
Jast line of an 8051
D directive is ignored by the
D” instead of “END”

9C+64 =100 With CY=1, AC=I and P=0

Course In-charge
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Degree : BE Semester : IVA&B
Branch Electronics and Communication Engg Course Code :  18EC46
Course Title : Microcontroller Date : 30/06/21
Duration ¢ 90 Minutes Max Marks : 30
Note: Answer ONE full question from each part.
Q _ o | K
No. Question Marks mapping | Level
PART-A [
Write a program to find y where y =X’ 2x + 5, assume X between 0 K3
1@ |50, 6 | co3 |,
Assume that register ‘A’ is loaded with number ‘N’ (any integer value K3
(b) | from 0 to 255). Write a program to count the number of ones in even | 6 Co3 Applying
numbered bits of accumulator. . :
With the help of neat interfacing diagram, construct an ALP to : K3
(C) | monitor P1.5 bit. When it is high turn on odd LEDs connected to P2. If | 6 Co3 Abplying
it is low turn on even LEDs connected to P3. :
| OR |
Write a program to copy the value 55H into RAM locations 40H to .
45H using K3
2(a) 1) Direct addressing, without using loop. 6 S Applying
2) Register indirect addressing without using loop. ’
Write a code to push R0, R1 and R2 of bank-0 onto the stack memory K3
(b) |and pop them into RS, R6 and R7 of bank-3. With a neat diagram | 6 Co3 Absiyiing
show the changes before and after execution. Pey
With the help of neat interfacing diagram, construct an ALP to read 8 K3
(C) | switches connected to port-1 and display switch positions on port-2 | 6 Co3 Aolvin
through LEDs connected to port-2. PRATE
PART-B
3 Explain the following instructions: 1) JBC bit, rel, 2) RET, 3) CINE 6 o2 K3.
(8) | A, #data, rel, 4) DINZ direct, rel, 5 NOP, §) ORL C, fbit < Apolying
(b) | Describe the various modes of operation of 8051 Timers 6 Co4 Apg;ng
OR ‘
Discuss the three address ranges that are utilized by jump and call 6 o2 K3
4(a) instructions. ‘ - Applying
With neat diagrams explain the following registers of Timer/Counter: 6 Co4 K3
(®) | THx, TLx, TMOD, TCON Applying
Qér W

Coulrse In-charge * Module Coordinator
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
II SESSIONAL TEST Scheme 2020 - 21 EVEN SEMESTER

SET - A
De .
Brfll;(caﬁ ) IélE . Semester : IVA&B
Course Title : féctronlcs and Communication Engg Course Code : 18EC46
Durati : M1cr9controller Date : 30/06/21
o +- 90 Minutes Max Marks : 30
T\ Note: Answer ONE full question from each part.
| No. | Question Marks
ORG 00004
MOV R0,#10H
MOV A,@R0
MOV B,A
MUL AB
1 MOV B,A
@) MOV A,@R0 6
ADD A,@R0
ADD A,B
ADD A #05H
INC RO
MOV @RO0,A
END
ORG 0000H
MOV RO, #04H
REPEAT: RRC A
JNC SKIP
INCRI1 6
() | skip:  RRCA
DINZ RO, REPEAT
MOV 10H, R1
END
ORG 0000H
SETB P1.5
AGAIN: JNB P1.5, EVEN
MOV P2, #0AAH
© JMP SKIP 6
EVEN: MOV P3, #55H
SKIP: SIMP AGAIN
END
ORG 0000H 1(\)/1%?/ (1)02?5 ;
11&81// ?6#,531 MOV RO, #40H
’ MOV @RO, A
MOV 41H, A NG RO
MOV 42H, A MOV @R0, A
9 MOV 43H, A INC RO .
MOV 44H, A MOV @RO, A .
@ || \ov 4sH, A INC RO
END MOV @RO, A
INCRO
MOV @R0, A
INCRO
MOV @R0, A




-

(b)

(@)

®

3 .

ORG 0000H
PUSH RO
PUSH RI
PUSH R2
SETB PSW.3
SETB PSW.4
POP RS

POP R6
POPR7
END

-

4

ORG 0000H

MOV P1, 40FFH
REPEAT: MOV A, PI

MOV P2, A
SIMP REPEAT

16 blt tuner mode
1 ' 0 1 16-bit T/C THx and TLx are cascaded; there is no prescaler

- 13-bit tlmel mode ; :
. ,‘8 blt T/C THx with TLx as 5- blt pxescalar

1 1 Split timer mode

LD

(@)

LIMP (long _|ump) and SJMP (short _]Ump)
> LIMP is a 3-byte instruction in which the fi
bytes represent the 16-bit address of the tar

> SIMP is a 2-byte instruction, the first b
address of the target location

st byte is the opcode, and the second and third
get location from 0000 to FFFFh

Yte is the opcode and the second byte is the relative 6

The relative address range of 00 to FFh is divided into forward and backward jumps;

; 1.e., within




ifl'flfet? +127 l}ytes of memory relative to the address of the current PC
Jump is forward, the target address can be within a space of 127 bytes from the current PC

i)féhe target address is backward, the target address can be within -128 bytes from the current

Deciding which one to use depends on the target address

LCALL is a three byte instruction, the first byte is the opcode and the second and third bytes
are used for the address of the target subroutine

hC/;};; can be used to call subroutines located anywhere within the 64K -byte address space of
e :

» ACALL is atwo byte instruction, the target address of the subroutine must be within 2K bytes
because only 11 bits of the 2-bytes are used for the address

A\ 4 Vv VvV

v

Timer - 0 Registers:

A AR R A A
D15 I‘D14 |‘D13, D12 |D11‘lo1oz|09‘, '|, 06‘ D4| 55 I o2 [of II.DO‘
Timer - 1 Regisfers: "

(b)

SUNTLKUMAR G R.ASST, PROF. KT, SENGALURY

Course In-charge Module Coordinator HOD-ECE
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SET-A
EEEEEEEE
Degree B.E Semester : IVA&B
Branch Electronics & Communication Engg. Course Code 18EC46
Course Title : MICROCONTROLLER Date : 7/8/2021
Duration 90 Minutes Max Marks : 30
Note: Answer ONE full question from each part.
Q -co K-
No. Question Marks Level
PART-A
- | Applying
1(a) | Explain the interrupt vector table and IE register. 6 o5 K-3
,_,—’——/ .
With a neat interfacing diagram, construct an ALP to interface an LCD 6 CO5 Applying
(®) display to display message MICROCONTROLLER on it I K'3_
[ C With a neat interfacing diagram, construct an ALP to program 8051 to 6 CO5 Applying
©) rotate a stepper motor in clockwise dirw K-3
I Uy
2(a) | List the steps in executing an Interrupt. 6 CO05 Apgl-y;ng
I
With a neat interfacing diagram, construct an ALP to interface an Applying
(b) | LCD display to display KSIT in first line and BENGALURU in second | 6 CO05 K-3
line.
© With a neat interfacing diagram, construct an ALP to program 8051 to 6 05 Applying
rotate a stepper motor in anticlockwise direction continuously. K-3
PART-B
3(a) Assume XTAL = 11.0592 MHz. Write a program to generate a square 6 CO4 Applying
wave of 50Hz frequency on pin P2.3. K-3
®) Write an 8051 C program to transfer the message “INDIA” serially at 6 Co4 Applying
9600 baud rate continuously. K-3
OR
Assume XTAL = 11.0592 MHz. What value do we need to load into T Applyi
the timer’s registers if we want to have a time delay of 5 msec? Write 6 c04 PPLyIng
the program for Timer 0 to create a pulse width of 5 msec on P2.3. k-3
Write an ALP to transfer the message “YES” serially at 4800 baud, | o Co4 Applying
continuously. K-3
Module Coordinator HOD-ECE
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) €S Max Marks : 30

2 Note: Answer ONE full question from each part.

No. Question Marks
Interrupt ROM Location (Hex) _Pin Flag Clearing
Reset 0000 9 Auto
External hardware interrupt 0 (INT0) 0003 P3.2 (12) Auto
Timer 0 interrupt (TFO) 000B Auto
External hardware interrupt 1 (INT1) 0013 P3.3 (13) Auto
Timer 1 interrupt (TF1) 001B Auto
Serial COM interrupt (RI and TT) 0023 Programmer

clears it.
1 6
(a) IE - Interrupt Enable (SFR) [Bit-Addressable As IE.7 to IE.O]
[EA [ — | ET2 | ES [ ET1 | EXI [ ET0 [ EXO |
| l j r bolticelectronics.in
Enable All i i
1 =a Ene;:ae All Interrupts Reserved EnIanliLen:ermter sr‘:ﬁzx:}er
0 = Disable All Interrupts
Enable Serial Enable Ext. Enable Ext.
Interrupt Interrupt 1 Interrupt 0
1 |
}
1 = Enable respective Interrupt
0 = Disable respective Interrupt
P1.0 ; DO
8 pii S|P
P12 10 D2 2 Line X 16 Charecter
0 P1.3 3 D3
P1.4 2 D4 LCD Display
P15 D5 6
(b) P16 13106
P17 1417 E RW RS GND Vo Vec
1 P33 6 5! g 1 3[ 2
P34 - Wi Vo6




[\W DATA:
MOV A #38H COMMAND: SETB P3.4
ACALL COMMAND CLR P3.4 MOV P1,A
ACALL DELAY MoV YA SET P3.3
MOV A#01H ACALL DELAY ACALL DELAY
ACALL COMMAND CLRP3.3 CLR P3.3
ACALL DELAY RET RET
MOV A #80H
ACALL COMMAND ELAY
D :
Q%Q/Lkﬁg?AY MOV R2,#10H
ACALL DATA BACK: MOV R3,#OFFH
ACALL DELAY STAY:  DINZR3, STAY
MOV A #T DJNZ R2,BACK
ACALL DATA RET
ACALL DELAY
MOV A#C’
ACALL DATA
ACALL DELAY
MOV A#R’
ACALL DATA
ACALL DELAY
END
org 0000h SYPea—
mov pl, #0ffh T 5
mov a, #77h ossocaso 34N famianian J i Smws\:’ow
mov p2, a
turn: rra ::f ﬁ 3
acall delay b bl 3
mov p2, a : s j:; i 3 O
© sjmp turn 1 Y 6
delay: mov R2, #255 Une o et sugpty e ' t
hl:  mov R3, #255 A A or R 45 S
h2:  djnzR3, h2 e —
djnz R2, hl E
ret
end
Upon activation of an interrupt, the MC goes through the following steps:
1. 8051 finishes the instruction it is executing and saves the address of the next
instruction (PC) on the stack
2. It also saves the current status of all the interrupts internally (not on the stack)
3. It jumps to a fixed location in memory called the interrupt vector table that holds the
z address of the interrupt service routine (ISR) 6
(a) 4. The MC gets the address of the ISR from the interrupt vector table and Jjumps to it. It
starts to execute ISR until it reaches the last instruction of the subroutine, which is
RETI (return from interrupt)
5. Upon executing the RETT instruction, the MC returns to the place where it was
interrupted. First it gets the PC address from the stack by popping the two bytes of the

stack into the PC; then it starts to execute from that address




(b)

ORG

END

0000H
MOV A#38H

ACALL COMMAND

ACALL DELAY
MOV A#01H

ACALL COMMAND

ACALL DELAY
MOV A #80H

ACALL COMMAND

ACALL DELAY
MOV A #K’
ACALL DATA
ACALL DELAY
MOV A #°S’
ACALL DATA
ACALL DELAY
MOV A #T
ACALL DATA
ACALL DELAY

MOV A#U’
ACALL DATA
ACALL DELAY

COMMAND:
CLRP3.4
MOV P1,A
SETP3.3
ACALL DELAY
CLRP3.3
RET

DELAY:

BACK: MOV R3,#O0FFH

STAY:

RET

DATA:

SETB P3.4
MOV PLA
SET P3.3
ACALL DELAY
CLR P3.3
RET

MOV R2,#10H

DJNZ R3, STAY 6
DJNZ R2,BACK

©

turn:

delay
hl:
h2:

end

org 0000h

mov pl, #0fth
mov a, #77h
mov p2, a

rla

acall delay
mov p2, a
sjmp turn

:mov R2, #255

mov R3, #255
djnz R3, h2
djnz R2, hl
ret

(a)

ORG

END

0000H

MOV TMOD, #10H Given, {c= 1105572 1H,

REPEAT:MOV TH1, #0DBH
MOV TL1, #0FFH

SETB TR1

STAY:INB TF1, STAY

CPLP23
CLR TR1
CLR TF1

SIMP REPEAT

g\ A NCTITY e
Vgl {

To find initial values TH and TL:

; +1.085 psec

F=50Hz, T = 1/50Hz = 20msec, delay=T/2 = 10msec 6

1. 10msec/1.085 psec = 9216.589 = 9217

2.65536-9217 = 56319
3. DBFFH
4.TH=DB, & TL= FF




()

(b)

#mclude<reg51 >

Void sernal(un51gned char);
oid main(void)

TMOD=0x20;
TH1=0xFD;
SCON‘OxSO
TR1=1;
while(1)

serial(‘T’);
serial(‘N’);
serial(‘D’);
serial(‘I*);
serial(‘A’);
}

}

Void serial(unsigned char X)

SBUF=x;
While(TI==0);
TI=0;

}

ORG 0000H
SET P23
MOV TMOD, #01H
MOV TL0, #00H
MOV TH0, #0EEH
SETB TR0
STAY: JNB TF0, STAY
CLR P23
CLR TRO

CLR TF0
END

_ o

To fmd |n|t|al values TH and TL

1. 5msec/1.085 psec = 4608.29 = 4608D
2.65536 - 4608 = 60928D
3. EEOOH

4. THO = EEH and TLO = 00H —

ORG 0000H

initial value

17 - 1.085 pse

MOV TMOD,#20H
MOV TH1,#-6
MOV SCON,#50H
SETB TR1

AGAIN: MOV A, #°Y”

ACALL SEND
MOV A, #°E”
ACALL SEND
MOV A, #°S”
ACALL SEND
SIMP AGAIN
SEND:MOV SBUF,A
HERE:JNB TI, HERE
CLR TI
RET

%A

Courst in charge
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109 .
I SESSIONAL TEST QUESTION PAPER 2020 — 21 EVEN SEMESTER .

(ST :
Set B osn| [ [ [TTTTTT]

Degree . : BE Semester : IVA & B

Br aI}Ch ¢ Electronics & Communication Engg  Subject Code : 18EC46

Subject Title : MICROCONTROLLER Date : 26.05.2021

Duration ! 90 Minutes Max Marks : 30

Note: Answer ONE full question from each part.
Q CoO K-
No. Question Marks | mapp Level
ing
PART-A
1(a) [Discuss the uses of A,B and PSW registers in detail. 6 Co1.- K3
~_'| Applying
(b) [Explain internal RAM structure of 8051 microcontroller. 6 Co1 K3
Applying
(c) [Explain the interfacing of 16K EPROM and 8K RAM to 8051. 6 CO1 K3.
Applying
OR
2(a) [Chart out the Difference between Microprocessor and Microcontroller and also] 6 COl . K3
brief about embedded system Applying
(b) [Sketch the neat diagram of 8051 PIN-QUT and explain the following pins 6 CO1 K3
DALE ii) PSEN iii) EA iv)RST v) RD vi) WR Applying
(¢) |Explain the Interfacing of 4k bytes RAM and 8k bytes ROM to 8051 6 CO1 K3
microcontroller Applying
. PART-B
3(a) |[Explain the addressing modes of 8051 microcontroller with example. 6 COo2 K3
Applying
(b) |Explain the following instructions with an example. 6 CO2 |+ K3
IMOVC A,@A+DPTR ii)XCHD A,@R0 iii)XCH A,81h iv) MUL A Applying
. OR :

4(a) [Explain the following instructions, also find out the result of each instruction 6 CO2 | - K3
and specify RAM location if its stored in RAM. ' Applying
IMOV DPTR,#678%h
MOV A,DPH
ADD A,DPL
MOV RO,A
MOV @RO0,A
MOVX @DPTR,A

" (b) [Make use of 8051 instructions check the correctness of the following instruction, 6 Co2 K3
If wrong correct them. Applying
i)MOV R5,R7ii) ADD B,A iii) MOV A,@R3 iv)MOVX A,@R0
v)XCH @RO0,A vi)DIV A,B

Course in charge
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Note: Answer ONE full question from each part. B

N%. Question ' Marks

Accumulator (Register A¥): Address-EOH :

It is an 8-bit register used for many operations including addition, subtraction,
multiplication, division, and Boolean bit manipulations. This is also used for all data transfers
between 8051 and any external memory. It can also be used as a general purpose register. The
results obtained from arithmetic and logical instructions are always stored in Accumulator.

‘ Register B*: Address-FOH

It is an 8-bit register specially used for direct multiplication and division
operation with Accumulator. Both A and B registers are called math registers in 8051

(:) family. It can also be used as a general-purpose storage location with its direct address 6

(FOH).
PSW
7. 6 5 4 3. a0 1 0
(0)'¢ AC FO RS1 RSO oV -
D7 D6 DS | D4 D3 D2 | DI DO

" Bank3 7F 78| 2F
n o
. S 6F sa| 2D
67 o] iC
. i 5F sg| B
{ (140
oo m y Bank2 87 50 24
ke {F 43| 29
——— n - i -
{ ko i :loll —
X7 oFH 3F 38| 27 6
ad gs:: 7 30 L6
> General
~~~~~~~~~~~~~~~~~~~~ 2F 28] o
R oo L8
v Bank1 — ~ i Purpose
Memory
IF 18] 2
b 17 10| 2
{
l - ol B 30H
07| 06 106 (0403 | 02{01 00| 5y
S % Bank0  Bit/Byteaddressable memory area
R -~
e oH
0 | oon
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©

Interface |K byte EPROM and ¥K byte RAM to 80851

-

; -
J:I ___;;“ — -

BT e
Vi LR

o il .
iy

Ly,

Memory Map - Program ROM .
taas Janafans {ave i sy e

"
o olo|o|lo|o|o|Oo|O|jO|O
o

fih ol e

w|are[ian |'an | ari|ias | an |ae Ko §

Sterting
Addrassy
™ Lecation

o
o olo | o o|lo|o|o]lo|o|oO

Same o o le o= A la == =]z

Memory Map - Data RAM
Cnam ' s

s [ara fasafarz |ars {aro] as: a7 [ae [(as'] as Az
Starting 0OOH
Address o | o & o|lojo|o|o|ojo|0o|©° o|lo| © o b
"~ Location = | 00214
ololalo|lo|o|o|lo|o|o|eje]|e|e|e]|* 2003
iatngs

R e D L YRR

(d)

MP may have one or two bit handlingMC will have many
instructions -

RN

MP takes many instructions to readMC takes few instructions to read and
write data from external memory

Generally lower core clock frequency

=

6 High performance pipelihe'd\ CPULow performance pipelined CPU
Architecture Architecture
" [Application specific single chip solution -

7 |General purpose processor. "

(b) -

PSEN : This is an output pin. PSEN stands for “program store enable.” In an 8051-
based system in which an external ROM holds the program code, this pin is connected to
the OE (output Enable)pin of the ROM. This pin is used to enable external program
memory. If we use an external ROM for storing the program, then logic 0 appears on it,
which indicates Micro controller to read

data from the memory
EA : The 8051 family members, such as the 8751/52, 89C51/52, or DS89C4xO0, all

come with on-chip ROM to store programs. In such cases, the EA pin is connected to

V. For family.
ALE stands for Address Latch Enable. It is input, active-high pin. This pin is used to

distinguish between memory chips when multiple memory chips are used. It is also used
to de-multiplex the multiplexed address and data signals available at port 0.

p30~-RXD «Sarial communication Recelver terminal
P3.1==T0 +Serial communicaton Transmiter termingl

LRiST-Résct the microcontroller and load the program counter by 0000



©

Interface |IK byte EPROM and ¥K byte RAM to 80S21

Ty

'—o‘.—aﬁﬁ:‘ | T

- g
" TALS1A8 ¥V
- §.3

Memory Map - Program ROM

ALs |ALa (A1 [Ax2 fALL fALO] Ao [ an [ A7 | As | As [ ad Al A2 AL | A0 | Addrass

Address | O |09 /0|00 |/0|0|0|0|{0|0|0|O0]|0O0| O| O | 0ccom

Olojlojolo|o|lojo|lo|o|ololo|o|o]| 1 | cootm

Ai o Jelo W a a[a]a]a alzla]2]z] 2 | frmr |
Memory Map - pata RAM

: ALS {ALS (A3 (AY2 ALY [A20 ] a9 | as | ‘A7 |'As [FA5 | Ae | A3 | AZ | AL AQ Address
Starting N o
Address Ojojo0o|olojoiojofojofo|jo0 0| 0O o 2000

27 Loenti ?

e o lola iojo/ojlojo|olo|ofo]o o 20014

3 Ending i ¥ H f T 1 1 ;

Address 0;°El§0 tjajafagafaiajalaia 12 ZFFFH

(a)

There are 5 addressing modes: i) immediate, i) register, iii) direct, iv) register indirect
and v) indexed: Examples: i) MOV A, #25H, ii) MOV A, RO, iii) MOV RO, 40H, iv)
MOV A, @R0, v) MOVC A, @A+DPTR

(b)

H)MOVC A,@A+DPTR ii)XCHD A,@RO iii)XCH A,81h iv) MUL AB

i) The address for the operand is the sum of contents of DPTR and Accumulator.
ii)Exchange Acc lower nibble with lower nibble of address pointed by R0
iif)Exchange data between Acc with address pointed by 81h.

iv)Multiply A with B ,result lower byte in A, and higher byte in B

MOV DPTR,#678% ; DPTR =678%h

MOV A,DPH ; A=67h
ADD A,DPL i ; A=0FOh
MOV R0,A ‘ ; RO=0F0h
MOV @R0,A ; [OFOh]=FOh

MOVX @DPTR,A  ;x:[6789h]=0FOh

(b)

)MOV R5,R7 ii) ADD B,A iii) MOV A,@R3 iv)MOVX A,@R0 v)XCH @RO,A
vi)DIV A,B

i)Wrong ,should be MOV R5,A ii)Wrong bec destination must be ACC iii) Wrong
,because R0 .and R1 must be address pointer iv)Wrong, because R0 cant be external
pointer v)Wrong because A should be ACC vi)Wrong because syntax is DIV AB

g i

Course in charge Module Coordinator HOD<
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Course Title : Microcontroller Date : 30/06/21 -
Duration ¢ 90 Minutes Max Marks : 30
Note: Answer ONE full question from each part.
] Q co K-
g No. Question . Marks mapping | Level
! PART-A
; ’T’Vrite an ALP to rotate the content of A=F8h left by five positions and ,
i 1(a) rotate right by two positjons then store final result in B register and 6 Co3 K3
| . show the manual ¢alculation of value of B,
Write an ALP to Count number of one’s and zero’s in an 8bit data :
(b) using 1) CALL instruction and 2) JUMP instruction 6 cos K3
© Explain with neat block diagram the stack pointer position changes during 6 Co3 K3
subroutine execution using CALL and RET instruction. : :
' OR
Write an ALP to find the value of expression K=[(P+Q) +45h]. Values : ‘
2(a) | of P and Q are stored in the internal memory locations 22h and 23h 6 Cco3 K3

respectively. Store the result in 24h.

Write an ALP to find the sum of ten 8bit numbers stored in the internal
(b) | memory alternate addresses. And block of data is stored in locations 6 Cco3 K3
30h, 32h, 34h etc. finally store the 16-bit sum at locations 45h and 46h.

With a neat interface circuit diagram, write an ALP to read the Lower

(C) |nibble of port P1 to be displayed on LEDs, which are connected to 6 co3- K3
Upper nibble of port P2.
PART-B
What is the difference between bit addressable and byte addressable in
3(@) | ,,. . . . 6 C0o2 K3
. Microcontroller, explain them using suitable examples
(b) | What are timers and Counters? Explain using suitable block diagram. 6 Co4 K3
. OR -

Explain the following instructions using suitable examples.

4@) | pic @B §IZ  iv)CINE 6 | coz K3

How to configure and run the timerl in mode 1 using one control bit.
(b) | What is the value of TMOD for the above mentioned mode & timer 6 Co4 K3
and also explain each bit of TMOD register. '

Staff ln'charge Module Coordinator HO }QE’
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Note: Answer ONE full question from each part.

Q No.

Question

Marks

()

mov a,#0f8h
mov r7,#05h
back:rl a
djnz r7,back
rra
Ira
mov b,a ; b=c7h
end

(b)

Using Call Instructions:
mov a,#N
mov r7,#08h
call find
sjmp last
find: rrc a
jcones
zeros:inc r3
sjmp next
ones: inc r4
next: djnz r7,find
ret
last:nop
end
Using Jump Instructions
Mov a,#N
mov r7,#08h
back: rrc a
jc ones
zeros:inc r3
sjmp next
ones: inc r4
next: djnz r7,back
end -




[L"\.r\
| Storing and Retrieving the Return Address

. Program Counter
. &
(] | bcH | PeL
|
J N
© | Fo====—e 2 [T spyo—bmd |
| Fo==—>sp] PCL §P 4 | ==P—m—
1L Sy RET  RET
o T ‘sp Stack Area sp‘
Program  Counter
ACALL  LCALL

Interrupt
Internal RAM

mov a,22h ------ p
2 |adda23h oo q
@ addc a,#45h ----- k
" | mov 24h,a

end

mov-r7,#0ah
mov r0,#30h
mov a,@r0
back:inc r0

inc r0

mov 0f0h,@r0
(b) addc a,b
djnz r7, back

mov 45h,a

mov a,#00h
addc a,#00h
end

(¥

Mov pl,#0ffh
Mov p2,#00h
Mov p1,#00h
back:Jb p1,0,led1
Jbpl.l,led2
| Jb pl1.2,led3




[Jbp1.3ledd

Sjmp back
Led1:setb p2.4
Nop
Clr p2.4
Sjmp back
Led2:setb p2.5
Nop
Clrp2.5
Sjmp back
Led3:setb p2.6
Nop
Clr p2.6
Sjmp back
Led4:setb p2.7
Nop
Clr p2.7
Sjmp back
end

In Byte addressable we can only access the data by byte by byte i.e whole bunch of 8
bits. :

but in bit addressable addresses we can access or manipulate each bit individually.

In 8051 memory map, 4 register banks RBO,RB1,RB2 and RB3(each contains 8

(g) registers of 8 bit RO,R1,R2....... R7 from RAM address 0x00 to 0x1F ) and scratch
pad area from 0x30 to 0x7F is byte addressable. -
From RAM address 0x20 to 0x2F and sbme SFR’s (Special Function Registers) are
bit addressable.
Mov b,#20h
Setb 01h
8051 microcontrollers have two timers/counters which work on the clock
frequency. Timer/counter can be used for time delay generation, counting external
events, etc.
MODEO0
0SsC > 212
\gr'riom - T THE [ ‘
(b) Cﬁ_1 J (5'8ils) | (8 Bits) = TE1 |—> INTERRUPT
T P'N‘__*J CONTROL
TR
GATE—-DO-—D /
PN —
Fig. 12.16 Timer/counter 1 mode 0 : 13-bit counter
)JC ii)JB iii)JZ iv)CINE
rrca
4 jell
@ |
ii)subb a,b

ibll




(b)

ili)dec a

jzll

| iii)cjne a,#20h,11

Timer 4

Timer 0

Operation

7 6 5 4 3 2 1 0
GATE CUTy M1 Mo GATE | corfd M1 MO [TMOD
‘Mov Tmod,#10h
—_
M1 | Mo _ Mode

0 | 0| 0(13-bit timer mode)

TLx

13-bit timer/counter, 8-bit of THx & 5-bit of

0 | 1 [ I(16-bittimer mode)

16-bit timer/counter, THx cascaded with TLx

mode)

2 (8-bit auto-reload

TLx overflow

8-bit timer/counter (auto-reload mode), TLx
reload with the value held by THx each time

1|1 3 (split timer mode)

Split the 16-bit timer into two 8-bit timers i.e.
THx and TLx like two 8-bit timer

Courée in charge

b

Module Coordinator
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Semester : IVA&.

Branch i Electroni
oy cs & Communication Engg. Course Code : 18EC46
gours? Title : MICROCONTROLLER 8 Date : 7/8/2021
uraton : 90 Minutes Max Marks : 30

Note: Answer ONE full uestidn from each part. -
Q 3 — ] co K-

No. Question ﬂ | mapping | Level
‘ PART-A T 3
. . apr AL,
1(a) Llst the steps in executing an Interrupt. 6 cos |” K-3
b) With a neat interfacing diagram, construct an ALP to interface an 6 cos | :\

L(;D display to display a message on it ' e
C With a neat interfacing diagram, construct an ALP to program 8051 to Applyi“s .
) o ot 6 Co5
rotate a stepper motor in Anti-clockwise directions.
OR

2(a) Explain the interrupt vector table and IE register. 6 Cco5 -

o

With a neat interfacing diagram, construct an ALP to interface an LCD 6 ' Co5 Applyin? |
display ‘VTU’ to display a message on it K-3
With a neat interfacing diagram, construct an ALP to program 8051 to 6 Co5 1,\-572""" g
rotate a stepper motor in clockwise directions. o T
PART-B fion
3(a) Assume XTAL = 11.0592 MHz. Write a program to generate a square 6 04 ﬂpL' Lo
wave of 50Hz frequency on pin P2.3. 3T
) Write an 8051 C program to transfer the message “KSIT” serially at 6 C04 Apply1..
‘| 9600 baud rate continuously. , K-3.
OR .
: Assume XTAL = 11.0592 MHz. What value do we need to load into Applyiis, '
4(a) | the timer’s registers if we want to have a time delay of 5 msec? Write 6 Co4 K3 A
the program for Timer 0 to create a pulse width of 5 msec on P2.3. i '
q ®) Write an ALP to transfer the message “YES” serially at 4800 baud, 6 C04 Applyine -
" | continuously. L

(b)
©

& (s
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! 90 Minutes Max Marks 30

Note: Answer ONE full question from each part.

Upon
-1. 805
stack

2.1t fllso saves the current status of all the interrupts internally (not on the stack)

1 3 It jumps to a fixed location in memory called the interrupt vector table that holds the address of the

(a) Interrupt service routine (ISR) 6
4. The MC gets the address of the ISR from the interrupt vector table and jumps to it. It starts to execute !

' ISR until it reaches the last instruction of the subroutine, which is RETI (return from interrupt) |

5. Upon executing the RETI instruction, the MC returns to the place where it was interrupted. First it

gets the PC address from the stack by popping the two bytes of the stack into the PC; then it starts to

Question May«s |

actx\fation of an interrupt, the MC goes through the following steps:
1 finishes th; instruction it is executing and saves the address of the next instruction (PC) on the l

execute from that address

(b)

ORG 0000H

MOV A, #38H
ACALL COMMAND
MOV A#01H
ACALL COMMAND
MOV A,#80H
ACALL COMMAND
MOV A#K’

-ACALL DATA

MOV A #'S’
ACALL DATA
MOV A#T°
ACALL DATA
MOV A #T’
ACALLDATA -
DATA:CLR P3.4
. MOV P2,A
CLR P3.4
ACALL DELAY
MOV P3.4
RET
DATA:SETB P3.4
MOV P2,A
CLR P3.4
ACALL DELAY
MOV P3.4
RET
DELAY;MOV R7,#255
HERE:DJNZ R7,HERE
END




©

P1. LIo0
P14 D1
P1.2 2162 2 Line X 16 Charecter
P1.3 101n3

P1.4]— : 114p4 LCD Display
P15 121he

P1.et 131ne
P17 E[m E _RW RS GND Vo Vcc

P3.3 8] 5] 4 1 3l 2

T
8
0]
5
1

Veco

P3.4 . =

org 0000h

mov pl, #0ffh
mov a, #77h

mov p2, a

turn: rl a

acall delay

mov p2, a

sjmp turn

delay: mov R2, #255
hl: mov R3, #255
h2: djnz R3, h2
djnzR2, h1

ret

end

(a)

Interrupt ROM Location (Hex) Pin Flag Clearﬂ

Reset 0000 9 Auto

External hardware interrupt 0 (INTO) 0003 P32 (12) Auto
- Timer 0 interrupt ( TF0) 0008 Auto

External hardware interrupt 1 (INT1) 0013 P33 (13) Auto
Timer 1 interrupt (TF1) 001B -Auto

Programmer

Serial COM interrupt (RI and TI) - 0023
: , clears it.

1E - Interrupt Enable (SER) [Bit-Addressable As IE.7 to 1E.0]

J | | r boticelelctronics.in
Enable All

Enable Timer | Enable Timer
Reserved 1 Interrupt Q Interrupt

LEAT --- TET2 [ €S [ ET1 [ EXi [ E70 ] EXO_]

1 = Enable All Interrupts
0 = DJsable All Interrupts

Enable Serlal Enable EXt. Enable Ext.
Interrupt Interrupt 1 Interrupt o
- ]
1 = Enable respective Interrupt
0 = Disable respective Interrupt

————

(b)

ORG 0000H

MOV A,#38H
ACALL COMMAND
MOV A#01H
ACALL COMMAND
MOV A,#80H
ACALL COMMAND
MOV A#V’
ACALL DATA
MOV A#T

;' - J____ o




W ACALL DATA
MOV A #U’
ACALL DATA
DATA:CLR P3.4
MOV P2,A
CLR P3.4
ACALL DELAY
MOV P3.4
RET
DATA:SETB P3.4
MOV P2,A
CLR P3.4
ACALL DELAY
MOV P3.4
~ RET
DELAY:MOV R7,#255
HERE:DJNZ R7,HERE
END

P1.0 7
P14 g[2¢
p1.l.
P1.3 104p3
P1.4 1104
P15 121h
P1.6 13156

P17 14107 E

g O O

2 Line X 16 Charecter

LCD Display

RW RS GND Vo Vce

P33 8]

P3.4

1—,4 1 3[2

AP s V cC

-org 0000h -

mov pl, #0ffth
mov a, #77h

mov p2,a

turn: Ir a

acall delay

mov p2,a’

sjmp turn

delay: mov R2, #255
h1: mov R3, #255
h2: djnz R3, h2
©) djnzR2, hl

ret

end

DSBYCAXO

Unipoias

Stapper Motor .

1.0

-~

IR

L2

APnAr 1 ERIaT BUEEH Y $OT
T AXNHACE RIS )
Pbarppinwueir e gt

YYYy

i

ORG 0000H
MOV TMOD, #10H
3 | REPEAT:MOV TH1, #0DBH
(@) MOV TL1, #0FFH
SETB TR1
STAY: JNB TF1, STAY




CPLP2.3

CLR TR1

CLR TFI

SIMP REPEAT
END

®)

#include<reg51.h>

Void serial(unsigned char);
Void main(void)

{ ,
TMOD=0x20;
TH1=0xFD;
SCON=0x50;
TR1=1;
while(1)

{
serial(‘K’);
serial(‘S’);
serial(‘I);
serial(‘T");
}
}
Void serial(unsigned char x)
{
SBUF=x;
while(TI=0);
TI=0;

}

(@

ORG 0000H
SETP2.3

MOV TMOD, #01H
MOV TLO, #00H
MOV THO, #0EEH
SETB TRO

STAY: JNB TFO0, STAY
CLR P23

CLR TRO

CLR TF0

END

(b)

ORG 0000H

MOV TMOD,#20H
MOV THL,#-6

MOV SCON,#50H
SETB TR1

AGAIN: MOV A, #°Y”

.| ACALL SEND

MOV A, #’E”
ACALL SEND

MOV A, #°S”
ACALL SEND

SIMP AGAIN

SEND: MOV SBUF,A
HERE: JNB TI, HERE
CLRTI

RET

END

. i

f}
—pi— e

! - -
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i K.S. INSTITUTE OF TECHNOLOGY, BANGALORE
m DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGG
Course: Microcontroller [sem: v | sec: A
’; Average Average| Final
No.| USNNo. Name 1A1]1A2|1A3| A1| A2 A3 Assignment of three | IA(Assign
1 IA's | ment+lA)
1KS19EC001 [ABHILASH A S 24(23[28[10]10[10 10 25 35
2 | 1KS19EC002 ABHISHEK CHANDRESH | 23|23 27[10[10{10 10 25 35
AISHWARYA BASAVA
i 1KS19EC003 KEMBAVI W 23|23|29(10/10| 10 10 25 35
1KS19EC004 |[AISHWARYA M G 25[23[25[10[10[ 10 10 25 35
5 | 1KS19EC005 |AKSHAY KUMAR D 23 23] 2410[10]10 10 24 34
6 | 1KS19EC006 [AKSHITHA 25[23(29(10]10[10 10 26 36
7 | 1KS19EC007 |[AMRUTA 24|22 28[10[10[10 10 25 35
8 | 1KS19EC008 [AMULYA R 25[27(23[10[10]10 10 25 35
9 | 1KS19EC009 [ANITHA S 25[26[29[10(10[10 10 27 37
10| 1KS19EC010 [ANJALL Y J 27]28]28[10{10[10 10 28 38
11| 1KS19EC011 [ARCHANA YADAV M 25[23]24(10{10( 10 10 24 34
12| 1KS19EC012 |ASHRITHA R 22 (28] 25]10[10]10 10 25 35
13| 1KS19EC014 [BHAVANA S 24|23 27]10[10]10 10 25 35
14 | 1KS19EC015 [CHAITRA P 24(27]27[10]10]120 10 26 36
15| 1KS19EC016 [CHANDAN RAJ Y 25[ 28] 25[10[10] 10 10 26 36
16 | 1KS19EC017 [CHANDANA.L 22| 23] 2610[10]10 10 24 34
17 | 1KS19ECO18 EZE:JSNET(?A%Y 24|22|24|10|10[10] 10 24 34
18 | 1KS19EC019 %E;%N;\wmﬁ 22|25 24|10]10[{10] 10 2% 34
19| 1KS19EC020 [D NAYAN 24|23[27|10][10]10 10 25 35
20| 1KS19EC021 |DANESH RAJU V 23]23(28(10(/10{10 10 25 35
21| 1KS19EC022 [DAVINO JOSEPH 2328 27(10]10] 10 10 26 36
22 | 1KS19EC023 |DHANYA SUKANTH B K 23|26 26(10]/10{10 10 25 35
23 | 1KS19EC024 |DHEEMANTH K N 25|23(24(10/10]10 10 24 34
24 | 1KS19EC025 |DISHA SHIVANI 24123|24(10/10{10 10 24 34
25| 1KS19EC027 |GAYATHRI P K 23 26]26(10[10(10 10 25 35
26 | 1KS19EC028 |GAYATHRI R WARRIER 26| 25|27|10|10( 10 10 26 36
27 | 1KS19EC029 SIOD'\:)LLGRL#:;LA St 23|22|24|10[10|10 10 23 33
28 | 1KS19EC030 [GOWRI S NADIGER 25124129|10|1010 10 26 36
29 | 1KS19EC031 [HARSHA R 20 22| 2510|1010 10 23 33
30 | 1KS19EC032 |HARSHITHA B Y 23|21(24|10|10{10 10 23 33
31| 1KS19EC033 |[HEMANTH.R.PATIL 23|21|27|10(10|10 10 24 34
32 | 1KS19EC035 [JAGRUTI PAI 26|29|28(10{10(10 10 28 38
33 | 1KS19EC036 [JAYANTH M B 24|24|26(10{10|10 10 25 35
MMA MANUBOLU
34 | 1KS19EC037 m\NOGNA 20 (23|29 |10[10/10 10 24 34
35| 1KS19EC038 |[KARTHIK K 23|23 (24|10{10(10 10 24 34
36 | 1KS19EC039 |KASHYAP.P 22| 28(26|10{10(10 10 26 36
37 | 1KS19EC040 |KRUPA.A 25|20 25|10|10(10 10 24 34
38 | 1KS19EC041 |[KRUTHI K S 24|26 26|10{10(10 10 26 36
39 | 1KS19EC042 [LAKSHMAN KUMARA B 25|22 27|10{10{10 10 25 35
40 | 1KS19EC043 [LIKITHA.H 25|28 28(10|10{10 10 27 37
41| 1KS19EC044 |M LOKESHWARI 25|24(29(10|10{10 10 26 36
42 | 1KS19EC045 [MANU N KANDRA 25|22(29(10]10]{10 10 26 36
43 | 1KS19EC046 |MEGHANA H P 25| 23| 24|10]/10{10 10 24 34




44 | 1KS19EC047 [MOHAMMAD RAKHEEB M R | | 26 | 22 [ 10{ 10 10 10 25 35
45 | 1KS19EC048 |[MOHITH KUMAR G 23] 27]24]10[10]10 10 25 35
46 | 1KS19EC049 [MONIKA V ARYA 24| 26| 25/10[10]10 10 25 35
47 | 1KS19EC050 |[MONISHA.B.K 25| 26|26 |10[10]10 10 26 36
48 | 1KS19EC051 [N ANILA 25]28]26/10[10]10 10 27 37
49 | 1KS19EC052 |NIDHI S 23|20 27]10[10]10 10 24 34
50 | 1KS19EC053 [NISARGA K 22 19]24[10]10] 10 10 22 32
51| 1KS19EC054 |[NITHIN D 24|27]23]10]10] 10 10 25 35
52| 1KS19EC055 [PAVAN KUMAR G R 25| 24]24]10[10]10 10 25 35
53 | 1KS19EC056 |POKURI MOUNIKA 19 23| 26|10]10[ 10 10 23 33
54 | 1KS19EC057 [POOJA S P 25| 24| 26/10[10] 10 10 25 35
55 | 1KS19EC058 [PRADEEP GADED 24|24 23]10]10[10 10 24 34
56 | 1KS19EC059 |PRAKASH CHEGORE 25| 24]24(10]10( 10 10 25 35
57 | 1KS19EC061 [PRASHANTH.S.K 26| 24]25(10]10[ 10 10 25 35
58 | 1KS19EC062 [PRAVEEN KUMAR N 25[ 24| 23]10]10[10 10 24 34
59 | 1KS19EC063 [PREETHAM G H 23| 24| 24|10]/10]10 10 24 34
60 | 1KS19EC064 |PRIYANKA K 25|27 26[10]10[10 10 26 36
61| 1KS19EC065 [RADHA KRISHNA L 2524 25(10[10(10 10 25 35
62 | 1KS19EC066 |RAJALAKSHMI S 27(27]22]10/10]|10 10 26 36
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Write an ALP to find LCM of two 8-bit numbers.
Write an ALP to find GCD of two 8-bit numbers.

Write an ALP to generate Fibonacci series.

- Write an ALP to check whether the given number is prime or not?

- Write an ALP to check whether the given 8-bit number is a Bit-wise Palindrome or not

Write an ALP to check Wwhether the given word is a Palindrome or not?
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Module -1 &2

i  ¢lagrams explain the architecture of 8051 microcontroller, internal memory and PSW.
Differentiate between Microprocessor and Microcontroller.
With a neat diagram explain the pin details of 8051 microcontroller.

Explain assembler directives and addressing modes of 8051 microcontroller.

Explain the following instructions with an example for each: i) MOVC A, @A+DPTR, ii) POP direct,

1ii) XCHD A, @R, iv) DIV AB, v) CPL A
Write an ALP to transfer d
location.

Write an ALP to transfer data
location.

Write an ALP to exchan
location.

Write an ALP to exchan
location.

With neat dia

ata blocks from external source memory location to external destination memory
blocks from internal source memory location to external destination memory
ge data blocks from external source memory location to external destination memory
ge data blocks from internal source memory location to external destination memory

Module - 3

Write an ALP to generate Fibonacci series.

Write an ALP to check whether the given number is prime or not?

Write an ALP to check whether the given 8-bit number is a Bit-wise Palindrome or not

Write an ALP to check whether the given word is a Palindrome or not?

bWrite a code to push R0, R1 and R2 of bank-0 onto the stack memory and pop them into R5, R6 and R7 of
ank-3.

Write a program to store FFH into RAM locations from S0H to 6FH.

Write a program to find y where y=x’+2x+5, assume x between 0 to 9.

Write a program to find whether the given number is a ‘2 out of 5’ code or not?

Module -4 & 5

Write a program to see whether the given number is divisible by 8 or not?

Write a program to find the number of zero’s in register R2.

Write a program to find the number of positive and negative numbers in an array.

Write a program to complement content of accumulator 62500 times.

Write an ALP to interface simple switch and LED to I/O ports to switch on/off LED with respect to
switch status.

Assume XTAL = 11.0592 MHz, write a program to generate a square wave of 2 kHz frequency on pin
PL5.

List out the steps to program the 8051 to transfer data serially.
Explain the interrupt vector table and IE register.

With a neat interfacing diagram, write an ALP to program 8051 to rotate a stepper motor in clockwise
and anticlockwise directions.
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3 hrs, Max. Marks: 100
Note: Answer any F’l VE full questions. Cles

Explain the architecturc of 805 mlcrocbntrollcr with a neat dlagra'rﬁ.‘ ' (10 Marks)

Compere microprocessor and microcontroller. (04 Marks)

Explain the working of port () and pQrt [ with the help of necesSary diagram, (06 Marks)

‘p , X

Show the internal memory onganlzatlon of 8051, (06 Marks)

Explam the interfacing ol‘exlcrnal ROM and RAM. to 8031 microcontroller with the help of
a neat diagram. s (10 Marks}

EXplain the qddressabﬂlly and byte addressability Wuth examplcs (94 Marks)

Explain the d1fFerént addressing modes Wlti’l ‘examples. (08 Miarks)

Explain the followmo instructions with eXamples

1) DINZ R2;again i) MOV A, 50h . i) INC R] iv) DA A (28 Mazrks)

Write an /\LP to add two 16-bjt numbers . . - (04 Marks)

B

Write an ALP to transfer the dat'l bytes 10h, 20h 30h 40h, 50h to memory locations

60h, 61h, 62h, 63h, 64k witholit using loops. Te, ¢ e {08 Marks)
Explain different rotate instfictions with examples, . (98 Marks)

Mention the flags of PSW and its apphcatlons in instructions. ) (04 Marks)

Explain the sequence of events when. a call opcode oecursnn the program and use of stack

with niccessary diagram. %, (08 Marks)
Write an ALP (¢ find fact;onal of an 8-bit number, The result should be maximum of 8-bit.

) (06 Marks)
Wuu an A LP 10 add first IO na[ural numbers, N (05 Marks)

§ =
N}

Write an ALP 1o find qmallest number in an drray of 10 bytes from location 60h. (10 Marks)
Show r'nﬂlxent Jump-instructions in 8051 wnh diagram based on range. {06 Marks)
“In the Fig Q6(c), write an ALP to turn’ on LED when switch is pressed and furn off,
LED when swneh 1s not pressed,

VI

Qi

Lk
:

Fig Q6(c) (04 Marks)
lof2
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.

e th the neat dlagram explam the mterfacmg of ADC 0804 to 8051 Microcontroller

17EC563

Explain the brief the operation of timer in mode 1 and’ mdde 2. Also calculate the maximum
delay for both modes if XTAL is 11.0592MHz. (10 Marks)
Generate a waveform given in Fig Q7(b), if z(TAL = 11.0592MHz P1.3 use timer 0 in
mode 1.

L\'n}u

Fig Q7(b) o e (10 Marks)

Gencrate a square waye rof“irequency of 1KHz and 2KHz using timer | in mode 2 Assume
XTAL=22MHz. %"~ (10 Marks)
Write an 8051 C program to send two different stnngs to the serial port. Assuming that SW
is connected tod)m P2.0, monitor its status dnd make a decision follows :

SW=0:Send y your data as BE ly -

SW=1: Semi your data as VTU -

AssumeJ('I"AL— 11.0592MHz, baud rate of 9600, 8-bit data, 1 stop bit. (10 Marks)

n
4

_.:w‘, )

[ S

x: &

Two st wtches are connected to, pms P3.2 and P3.3, When a switch is pressed the correspond
lines goes iow. Write an assemble language plogram 0" B

i) Light an LED’ §- connected to port 0, if firgt switch is pressed~

ii) Light all LED’s connected to port 2%:if the second switch is pressed (10 Marks)
Write a C program to.creale a square wave 0£200ms period on) pm 2.5. Use timer ) in mode

2. Assume XTAL =11.0592MHz. Slmultaneously get data "rbm P1.7 and send it to P1.9.
v 7 N (10 Marks)

\‘v’.‘

T
N y

With a_neat; dxagram explain, mterfacmg of LCD to 8051 (06 Marks)
A switch is connected to pin P2 7. Write a assembly language program to monitor the status
of SV and perform the followmgJ

i ) IfSW =0, the sleppel motor moves;olockw1se

'ii) IFSW = 1, the stepper motor moves counter clockwise. (08 Marks)

(06 Marks)

,
2y

* ok K K ok
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g your answers, compulsorily draw diagonal cross lincs on the remaining blank pages.

Important Note : 1. On completin

2. Any revealing of identification, appeal to evaluator and /or cquations written eg, 424-8 = 50, will be treated as malpractice.
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Fifth Semester B.E. Degree E_xnminﬂﬁﬁ‘l'\, Jan./Feb. 2021
8051 Microcon\tl;;(_)lkr

- Max. Marks: 100

I

) e
Note: Answer an y FIVE full questions, c@;mg ONE full queslion‘\};‘v_)r;: each module.
v Module-1 )

a. Dlﬂ‘erentiate between Microprocessar and Microcontroller with respect to their architecture
and instructions. R A

! oy v. (06 Marks)
b.  Explain the Oscillator circuit and machine cycle of 8051 Microcontroller. - (06 Marks)
¢. Explain the Internal Menfory Organization in 8051., . (08 Marks)
w3 orR
2. With a neat blo,gki‘d‘isgmm\ explain the architecture of 8051 Microcontroller. (10 Marks)
b. Write (he circ%ﬁih’gmm for Part — 1. ﬁxﬁ)"ﬁﬁn the input, output operations in 8051 using
Part— |, “F T ‘ A (10 Marks)
E N &
N Module-2
a. Expl&i@%h?different addrcssing;\nitiﬁe of 8051. Give ar@g}nple for each one of them.
N\ N (10 Marks)
b. Explain the following instmctions' with examples "Q:({‘ Cen
D SIMPreL i) DAA i) CINBqStihation, sourcg FEL'
iv) SWAP A V) .g%JNZ Rn,ReL. & \{:& (10 Marks)
¥ ‘\";x - &
o OR,’ et
a. Explain Data l}*gxisf.?:r instructions with examples. .«e;»,-.f;” (10 Marks)
b. Explain byte and'bit level logical AND'Operation with exatiple. (05 Marks)
c. Write an ALP to verity whether the data present in Accumulator is odd/even if odd store
00H in Rogegister. Otherwise store FFH in Ro register. (05 Marks)

¥ <

SN

: " Moduled.
a. Write an ALP to find the'sinallest number of an array of N - 8 bit unsigned numbers.

BN . - R (08 Marks)
b.._Write an ALP to arfange the Numbers in“&8¢ending order. (08 Marks)
c.=Write an ALP to.rotate the contents of A to the left by one position with carry. (04 Marks)

l\ ~“‘§ :“:‘E.’ :-"F OR '
a. Write a prograin to move block ofdata from Internal data memory to External data memory
location..  ~ P (10 Marks)
b. Write a program to ﬁnd_}hc"i[/‘actorial of a number. (05 Marks)
c. Write a-program to count the numbers of 1's and 0’s in 8 - bit data. (0S Marks)
Ga ' Module-4
‘a.  What is the di(tér:ggce between timer and counter? (02 Marks)
b. Explain the funfions of cach bit in the TMOD and TCON register. .. (08 Marks)
c. .Write an ALP to generate square wave on Pin P1.5 of S00Hz (approximately) with using
timer 0 ,;;;node 1. Assume that crystal frequency of 8051 is 11.0592 MHz. (10 Marks)
R | of2
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b
i
OR {J::t'l}f
Explain Full duplex, Half duplex and Simplex serialﬁ@g& transfer. (06 Marks)
Write the steps requircd for programming 8051 tg,tfansfer data serially. (06 Marks)
Write an 8051 C program to transfer the mess JYES” serially at 9600 baud , 8 - bit data
1 - stop bit do this continuously. :& ' (08 Marks)
d oy
Explain the function of each bit in t eM(%l“-xFe-rrupt Enable register. (08 Marks)
Define Interrupt. List the various % fgupts of the 8051. . (08 Marks)
Bring out the difference betwesggri‘germpt and Pooling. ; ’eff« (04 Marks)
| S0

™ OR
A switch is connected tox m"l;{5 and 4 steeper mo;%}o' Port 1. Write a program to monitor
the status as of switching afid “ v
R y . Eyb e
if Sw=0 , Stepper n'%ggor rotate clockwise, e

if Sw = 1, Steppgfinibtor rotate Anti clockwiseontinuously. (10 Marks)
Discuss interfagiig-of ADC 0804 with 803@% timing diagram for ADC. (10 Marks)
& # S
&N ¥
A ¢
& *':.\* . nw;y i;%'k;)’
& 3,
S
;;z&:f"

{;&? 20f2



2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Time: 3 hrs. '63

° %
Note: Answer any FIVE full questions, c@g ONE full queslio@?, each module.
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Fifth Semester B.E. Degree Examina@t)(%eclﬂwﬂ an.2020
8051 Microcopgqﬁer

’

Max. Marks: 100

@ bdule-1 ¢

a. Write the comparison between Mictgprocessor and Microc @ler. (05 Marks)
b. Define Embedded Systema & € the characteristics ofﬁ%@mbedded System. (05 Marks)
c. Write and explain the Archife8ture of 8051 Microcontroljer a nd,also explain the PSW, RAM

memory organization. N % (10 Marks)

OR -
a. Write and explam%ﬁ pin diagram of 8051 chwcontrollcr (10 Marks)
b. Explain the Int% g of 16K EPROM J( RAM to 8051 Microcontroller. (10 Marks)
%'l Modiile-2
a. Write a.uf% ain the Addressing modé of 8051 Microcontrollcr with-an example.
2] (10 Marks)

b. Explaitithe following mstrucuo%wnth an-example: &

Q] DJNZ Ry, rel «* , ; -

(i) MOVC A, @A+DRER | @ i @

(i) RRCA “1) &%'

(iv) PUSH 02 % (ﬁéo , ¢

(v) DAA s (10 Marks)
a. Explain Call an %’Jump Instructlong‘:} E ¢ (06 Marks)
b. Explain any four directives. p (04 Marks)
c. Write a d'%xplam an Asse anguage Program divide the data in RAM location in

38H: B)Ldata in I5H and sé 'Y quotient in 7OH a¥d remainder in 71H. (10 Marks)

¢
Modu{é‘“’s

%@lte and explain gy Aﬁsembly Languag%gi‘bgram to transfer five 8-bit of data from starting

b.

- C

a.

b.

memory location3 221—( o other memory‘,startmg at 40H. (08 Marks)

Write and expla Assembly Lan;,ruage Program to find largest 8-bit number form the

given five 84 Jt?snumbers (08 Marks)

‘Write and{@kplain an Assembf%fanguage Program to foggle all-the bits of port 1, with a

time delay between toggh% (04 Marks)
oy Lo

Write and explain an AsSembly Language Program to read the lower nibble of data by P is

to be displayed op-L LETDS are connected to upper 4-bits of P;. (10 Marks)

numbers are $tQf€d from RAM locaticn 40H and 50H respectively. Store the result from
RAM location 6 (10 Marks)

'f% 10f2

‘Write and exp%% an Assembly Language Program to Add two 32-bit numbers. The
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&
. Write and expld "'asscmbl}" language to do the following:
(1) Reads‘@ m port P; and write; P, continuously.

17EC563

Module-4 . &

E-‘<|_)lnin TMOD and TCON registers. (b (08 Marks)
Wnte and explain an Assembly language program t &e P severy I second. Use Timerl
In model. Assume crystal oscillator frequency is 1180»2 MHz, (08 Marks)

a®, (04 Marks)

Explain SCON register, (‘b

OR ¢ ’
Write and explain a C progrem and assevd&%S generate a square wake®)f frequency 10 kHz
on Pin 1.4. Usetimer0 in mode2 with a al frequency of 22 MK (10 Marks)
Write and explain a C program and.agsetibly. to transfer “VTU” serfélly with a baud rate of
9600. Assume orystal oscillator .?%;ﬁcy is 11.052 MHz. % ’ (10 Marks)

) Motutes 46

Explain IE register. L ¢ (04 Marks)
M e . o . .

Write and explain a C pregram and assembly to gerfEate a square wave on P4 with high of

I ms and low ‘porti QP’Z ms using timerl jg{jnterrupt mode with a crystal oscillator

frequency of 11.0592 MHz and also read the valoSt port0 and display is on portl.
N (08 Marks)

(u) _ Alggig);fcgdata at Py is transferred serilly.

(i) Thic,daf received serially is dis lﬁyed at Py,

Ass&@%l 110592 MHz crystal freq éy 9600 baud rat@, (08 Marks)
. Cog OrR o (b"

Write and explain a Ceprogram and assejr ﬂo interface an%)c 0804 to 8051
Microcontroller and diggjlay-6n P,. . (10 Marks)
Write and explain a C program and assemh@-‘ty?nonitor the statugof a switch SW connected
to Pin P2.7 and perform the following: '

(i) [ISW=q, fhesStepper motor rot %fcl ckwise. ({7

(i) IfSW = L},g;‘egtepper motor ro{dtasiin anticlockwise.
Use the wavg;d‘r‘ ve 4-step sequingzé Ga; 4 (10 Marks)
Fa )

Ay, . fz} ek ,g%',;"
, _{ :d}

RN 20f2
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2. Any revealing of identificat

Important Note : 1. On completing your answe

USN 1SEC563
Fifth Semester B.E. Degree Examination, July/August 2021
8051 Microcontroller
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions.
1 Compare between microprocessor-and microcontroller. (06 Marks)
Explain internal block diagram-of 8051. (10 Marks)
2 Explain internal RAM organization of 8051. (08 Marks)
Explain External RAM (8K Bytes) interfacing with block diagram and timing. (08 Marks)
3 Explain any four addressing modes of 8051 with examples. Write a program to copy value
of 65H into RAM location 50 to 53H using direct addressing mode without loop. (10 Marks)
Explain the following instruction with examples: i) XCHD ii) ADDC iii) XRL.(06 Marks)
4 Explain the following instructions with examples: i) CJNE ii) SETB  iii) SIMP  iv) JC.
(08 Marks)
Write the instructions to do following:
1) Setting bit1 of internal RAM location 20H.
i)  Reading the content of external RAM location.
1ii)  Moving a data byte into location of 40H.
iv)  Setting carry flag and clearing parity flag without altering other flags. (04 Marks)
Analyze the following program and write the result after executing each instruction:
ORG 00H
MOV RO, #21h
MOV R7, #78h
MOV A, 07h
MOV 21H, A
SETB 0Ah
MOV A, @21h
XRL A, R7
MOVX @RO0, A
END (04 Marks)
5 Explain working of PUSH and CALL instructions with examples. (19 Mgrk;)
Develop an assembly language program to count number of 1’s in a given byte which is in
internal RAM location 50H. Display the result on port P1. : (06 Marks)
6 Develop an assembly language program to find largest in the given N numbers, which are

stored in internal RAM Jlocation 40H onwards. Store the result in external RAM location

40H, write algorithm. (10 Marks)
Interface a simple switch and Led to 8051 system and develop the program to read switch

status continuously and switch on/off LED accordingly. Draw the block diagram. (06 Marks)

1 of2
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Explain 8051 timer mode-1
Develop an assembl
timer mode-2. Assur

programming with steps. (06 Marks)
y language program to generate square wave of 2000Hz a P1-1 using
me crystal frequency of 11.0592MHz. Show the calculations. (10 Marks)

Briefly explain serial communication basics, (04 Marks)
Draw the Bit pattern of SCON register and explain each bit in it. (06 Marks)
Develop a program in Classembly to transmit “VES” serially at 9600 baudrate 1 start and 1
stop bit. Assume crystal frequency of 11.0592MH:z. (06 Marks)
Explain 8051 interrupts with their vector address and priority. (08 Marks)
Develop a ‘C’ program to genera.t‘e‘a square wave of 1kHz using timer interrupt on P1.2.
Assume crystal frequency of 12MHz. (08 Marks)

With a block diagram, explain.LCD interfacing to 8051. ’Develop a program in assembly
language to display “MC1” on'LCD panel. (10 Marks)

Explain stepper motor interfacing to 8051 with a block diagram and explain how to rotate it
180° clockwise. (06 Marks)

* ok % % %
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Important Note :1. On completing your answers, co,

42+8 = 50, will be treated as malpractice.
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Fifth Semester B.E. Degree Examinalj%eclﬂl%l an.2020
8051 Microcoggq er

’

Max. Marks: 100

Note: Answer any FIVE JSull questions, c@g ONE full questiongfzgpt each module.

a,
b.

ISR

. %dmm : 4

Write the comparison between ic[gprocessor and Microc, E@iler. (05 Marks)
Define Embedded System and¥yrije the characteristics of%&&mbeddcd System. (05 Marks)
Write and explain the Archla’bure 0f 8051 Microcontroljer ind also explain the PSW, RAM

memory organization. F\;:’ % (10 Marks)
{ OR ,

Write and explai:%ﬁ‘f)_in diagram of 8051 Microcontroller, (10 Marks)
Explain the Int% g of 16K EPROM a @}R-AM to 8051 Microcontroller. (10 Marks)
Write and explain the Addressing modés of 8051 Microcontroller with an example.

| ; ! % (10 Marks)
Explaiifahe following ms&uctfa'qgaﬁth an example: ‘@'
() DINZR, rel v '

(i) MOVC A, @A+DPER ¢
(i) RRCA {“‘j
(ivy PUSH 02 "*%V

(v) DAA P éb v ¢ (10 Marks)

C" ® %

Y ShoR ‘%’
Explain Call a;faf’Jump Instruction% ; ¢ (06 Marks)
Explain any four directives, e, : (04 Marks)
Write andffexplain an Assex‘n ﬁjﬁanguage Pro 10 divide the data in RAM location in
38H'B}%§15fta in I5H and s oe | T quotient in 70;1;1 and remainder-in 71H, (10 Marks)

Mod

£
ESUE it
5 /fite and explain an. Afsembly LanguageProgram to transfer five 8-bit of data from starting

b.

c.

memory location30H:(o other memory,statting at 40. (08 Marks)
Write' and explaffizdn Assembly I@gguage Program to find largest 8-bit number form the
given five 8-bitpumbers. o ~ (08 Marks)
‘Write and@"ﬁ blain an As,scmbf” lsanguage Program to toggle all the bits of port 1, with a
time delay @JWCen to gglig.) & (04 Marks)
Write and explain an As?’cmbly Language Program to read the lower nibble of data by P is
to be displayed opij.:E'f)S are connected to upper 4-bits of P|.’ _ (10 Marks)
‘Write and expdit] Jan Assembly Language Program to Add two 32-bit numbers. The
‘numbers are §té;f€8 from RAM locaticn 40H and 50H respectively. Store the result from
RAM location 60H. s (10 Marks)

G

s 1of2
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Modulc- . &
Explaih TMOD and TCON registers. (08 Marks)

Write and explain an Assembly language program tg, ?Qe Py.s every | second. Use Timerl
in model, Assume crystal oscillator frequency is l 1 2 MHz. (08 Marks)
Explain SCON register, (04 Marks)

on Pin 1.4, Use-timer0 in tode2 with aRstal frequency of 22 (10 Marks)

Write and explain o C program andegseribly to transfer “VTU” gerally with a baud rate of
9600. Assume orystal oscillator V@cy is 11.0592 MHz. % . (10 Marks)

Q Module— ‘*’

Explain IE register. . P (04 Marks)
Write and explain a C p fam and assembly to gc ate a square wave on Py 4 with high of
1 ms and low portu% ms using timerl | rrupt mode ‘with a crystal oscillator

0
Write and explain a G progrem and assem%B generato a square E f frequ°"°Y 10 kHz
1l

frequency of 11,0592 MHz and also read the value T porf0 and display'is on port1.
N (08 Marks)

Write and expliiyh ‘assewbly language ﬁm te do the following:
(1) Readsdat™om port Py and writ continuously.
(i) Alsogthdvdata at P, js transferred seridlly.

(i) Th oagfﬁ‘recexved serially is dis Tﬁyed at Po.

Assg‘&l 10592 MHz crystal fr:e y 9600 baud ratg@, (08 Marks)
‘¢ OR ’b‘

Write and explain a (‘@ ogram and assei o interface C 0804 to 8051
Microcontroller and d%‘@én Py . %" (10 Marks)
Write and explain a C prygram and assembf$to $monitor the statugof a switch SW connected
to Pin P2.7 and perfox‘fn the following:

() IfSw= 0 he%‘eppermotorrotat%g&kwme @

(i) IfSW = e«stepper motor n anticlockwise
Use the ane-dr ve 4-step seque (10 Marks)

e &'
& P &

L, N
& W@

@ | 20f2



*. S. Institute of Technology, Banglore -109

Department of Electronics and Communication Engineering
4th sem Course End Survey 2020-21

Course : Microcontroller -2021

Q1.How is your understanding on Architecture of 8051 and interfacing of 8051 to external memory?
Q2.Rate yourself on understanding of instruction set of 8051?
Q3.How well are you able to write 8051 assembly level programs using 8051 instruction set?

Q4.How well are you able to write assembly language program to configure Microcontroller as timers, counters and serial port to send &

receive data serially?
Q5.How is your knowledge on 8051 interrupts and interfacing applications?

Course Code :18EC46

SI No Date Name of the Student USN se:izt:: & Faculty Name Q1 Q2 | Q3| Q4 | Q5
1 |8/17/2021 10:45:54 [Snehan 1KS18EC089 |4th B section Mr. S Christo Jain 3 3 3 3 3
2 [8/16/2021 8:55:33 [Abhilash A S 1KS19EC001 |4th A Mr. Sunil KumarGR| 2 2 2 2 2
3 8/13/2021 21:53:42 |Abhishek C 1KS19EC002 |4 A Mr. Sunil KumarGR| 2 2 2 2 2
4 |8/13/2021 21:52:42 |Aishwarya basavaraja kembavi|1KS19EC003 [4 'A’ Mr. Sunil KumarGR| 3 3 3 2 3
5 |8/17/2021 12:43:02 |Aishwarya MG 1KS19EC004 |4th sem A sec Mr. Sunil KumarGR| 3 3 3 3 3
6 [8/13/2021 15:20:50 [Akshitha 1KS19EC006 |4th, A sec Mr. Sunil KumarGR| 3 3 3 3 3
7 |8/13/2021 16:43:38 |[AMRUTA 1KS19EC007 |4 sem - A sec Mr. Sunil KumarGR| 3 3 3 3 3
8 8/13/2021 15:47:31 |Amulya 1KS19EC008 |4 A Mr. SunilKumarGR| 3 3 3 3 3
9  [8/13/2021 15:32:44 [Anitha.S 1KS19EC009 |4 A Mr. Sunil KumarGR| 3 3 3 3 3

10 |8/17/2021 11:19:44 |Anjali Y J 1KS19EC010 |4th sem A sec Mr. Sunil KumarGR| 2 2 2 2 2
11 |8/17/2021 11:00:47 |Archana Yadav M 1KS19EC011 |4 th sem A sec Mr. Sunil KumarGR| 3 3 3 3 3
12 |8/17/2021 10:44:55 |Ashritha.R 1KS19EC012 [4 A Mr. Sunil KumarGR| 3 3 3 3 3
13 |8/18/2021 11:36:55 |Bhavana S 1KS19EC014 |4 A Mr. Sunil KumarGR| 3 3 3 3 3
14 |8/17/2021 20:24:24 |Chaitra p 1KS19EC015 |4th A Mr. Sunil KumarGR| 3 3 3 3 3
15 |8/13/2021 19:37:52 |Chandana 1KS19EC017 |4sem A sec Mr. Sunil KumarGR| 3 3 3 3 3
16 [8/17/2021 12:59:38 |[Chennreddy Rajasekhar 1KS19EC018 |4A Mr. Sunil KumarGR| 3 2 3 3 1
17 [8/13/2021 15:44:16 |Chiranthana Yogananda.K 1KS19EC019 |4th sem A section | Mr. Sunil KumarGR| 2 2 2 2 2
18 [8/17/2021 16:00:04 |D Nayan 1KS19EC020 [4th sem A sec Mr. Sunil KumarGR| 3 3 3 3 3
19 |8/13/2021 15:37:44 |Danesh Raju v 1KS19EC021 |4 A Mr. Sunil KumarGR| 3 3 3 3 3
20 [8/13/2021 15:15:49 |Davino Joseph 1KS19EC022 |4 a Mr. Sunil KumarGR| 3 3 3 3 3
21 [8/13/2021 23:42:15 |[DHEEMANTH KN 1KS19EC024 [IV ‘A’ Mr. Sunil KumarGR| 3 3 3 3 3
22 [8/13/2021 15:16:13 [Disha Shivani 1KS19EC025 [4 A Mr. Sunil KumarGR| 2 2 2 2 2
23 |8/17/2021 13:49:04 |Gayathri .P.K 1KS19EC027 [4 A Mr. Sunil KumarGR| 3 3 3 3 3
24 [8/17/2021 10:52:44 |Gayathri R Warrier 1KS19EC028 [4 sem A ece Mr. Sunil KumarGR| 3 3 3 3 3
25 [8/17/2021 10:52:57 [GONUGUNTLA SAI SIDDARTH1KS19EC029 |4&A Mr. Sunil KumarGR| 3 3 3 3 3
26 18/14/2021 11:11:29 |Gowri 1KS19EC030 (4,A Mr. Sunil KumarGR| 3 3 3 2 3
27 [8/17/2021 10:44:37 |B.Y Harshitha 1KS19EC032 |4th sem ,Asec Mr. Sunil KumarGR| 2 2 2 1 2
28 18/17/2021 12:31:17 |Hemanth 1KS19EC033 [4th A sec Mr. Sunil KumarGR| 3 3 3 3 3
29 8/13/2021 15:46:14 |Jagruti Pai 1KS19EC035 |IV SEM A SEC Mr. Sunil KumarGR| 3 2 2 3 3




30 |8/13/2021 15:19:24 [Manogna K M 1KS19EC037_[4th sem,A-seamn [ Mr. SuniiKumarGR| 3 | 3 | 3 ] 3 | 3
31 |8/13/2021 20:40:39 Karthik. K 1KS19EC038 [4th sem A Mr. Sunil Kumar GR| 3 3 3 3 3
32 [8/17/2021 11:47:43 Kashyap p 1KS19EC039 [4 A Mr. Sunil KumarGR| 3 2 2 3 2
33 8/13/2021 16:59:18 [Krupa A 1KS19EC040 [4th A Mr. Sunil Kumar GR| 3 3 3 3 3
34 18/13/2021 15:41:03 LAKSHMAN KUMARA B 1KS19EC042 [4th sem & A section Mr. Sunil Kumar GR| 3 3 3 3 3
35 18/17/2021 20:22:32 |Likitha H 1KS19EC043 [4A Mr. Sunil KumarGR| 3 3 3 3 3
36 |8/13/2021 15:22:22 M.Lokeshwari 1KS19EC044 [4 sem and A sec Mr. Sunil KumarGR| 3 3 3 3 3
37 18/13/2021 15:21:47 Manu N kandra 1KS19EC045 [4th sem A sec Mr. Sunil KumarGR| 3 3 3 3 3
38 |8/13/2021 21:54:00 Meghana H P 1KS19EC046 [4th & A Mr. Sunil Kumar GR| 3 3 3 3 3
39 8/17/2021 10:55:12 MOHAMMAD RAKHEEB M R 1KS19EC047 [4th A sem Mr. Sunil KumarGR| 2 2 2 2 2
40 |8/17/2021 10:44:36 |Monika v arya 1KS19EC049 [4th A Mr. Sunil KumarGR| 3 3 3 3 3
41 |8/17/2021 10:48:11 |Monisha B K 1KS19EC050 |4sem A section Mr. Sunil Kumar GR| 3 3 3 3 3
42 [8/13/2021 19:16:00 |N.ANILA 1KS19EC051 [4 A Mr. Sunil Kumar GR| 3 3 3 3 3
43 |8/17/2021 10:44:55 |Nidhi. S 1KS19EC052 [4 A Mr. Sunil Kumar GR| 3 3 3 3 3
44 [8/17/2021 10:58:34 Nisarga k 1KS19EC053 [4 a Mr. Sunil KumarGR| 3 3 3 3 3
45 [8/17/2021 12:33:02 NITHIN D 1KS19EC054 [4 A Mr. Sunil Kumar GR| 3 3 3 3 3
46 18/13/2021 15:45:17 |Pavan Kumar G R 1KS19EC055 [4th Sem A Section | Mr. Sunil Kumar GR| 3 3 2 3 3
47 18/13/2021 15:17:31 |Pokuri Mounika 1KS19EC056 [4.A Mr. Sunil Kumar GR| 2 3 1 2 2
48 18/13/2021 15:13:03 PRASHANTH SK 1KS19EC061 [4 & A Mr. Sunil Kumar GR| 3 3 3 3 3
49 [8/13/2021 16:21:30 |Praveen Kumar. N 1KS19EC062 |4th sem & Asec Mr. Sunil Kumar GR| 2 2 2 2 2
50 18/13/2021 23:53:54 PREETHAM GH 1KS19EC063 [4 th sem, A section | Mr. Sunil Kumar G R 3 2 2 2 2
51 [8/17/2021 10:50:46 Priyanka K 1KS19EC064 |4th sem A sec Mr. Sunil Kumar GR| 3 3 3 3 3
52 18/13/2021 15:39:10 Radhakrishna L 1KS19EC065 [4 A Mr. Sunil Kumar GR| 3 3 2 2 2
53 18/13/2021 15:14:26 Rajalakshmi S 1KS19EC066 [4-A Mr. Sunil Kumar GR| 2 2 2 2 2
54 |8/13/2021 15:15:53 Ramya sree.R 1KS19EC067 [4th sem B sec Mr. S Christo Jain 2 2 2 2 2
55 [8/17/2021 11:19:36 RANGASWAMY U 1KS19EC068 [IV SEM B SECTION Mr. S Christo Jain 3 3 3 3 3
56 [8/17/2021 10:47:37 |Rohan KR 1KS19EC069 |4th semester B secti Mr. S Christo Jain 3 3 3 3 3
57 18/14/2021 8:43:24 |S.K Bharatesh 1KS19EC070 |4th sem B section Mr. S Christo Jain 3 3 3 3 3
58 |8/17/2021 11:30:28 |Sabarish IJ 1KS19EC071 [4th B Mr. S Christo Jain 3 3 3 3 3
59 |8/13/2021 15:34:41 |Sahana.KS 1KS19EC072 [4 B Mr. S Christo Jain 3 3 3 3 2
60 |8/13/2021 15:22:08 |Sahana.S 1KS19EC073 [4th sem B sec Mr. S Christo Jain 3 3 3 2 2
61 [8/13/2021 15:34:47 |Sai priya ts 1KS19EC074 |4th n B sec Mr. S Christo Jain 3 3 3 3 3
62 [8/17/2021 10:46:27 |Samiksha S 1KS19EC075 |Fourth sem b sectio] Mr. S Christo Jain 3 3 3 3 3
63 |8/17/2021 10:45:05 |Santosh Hegde 1KS19EC076 [4th Sem B Mr. S Christo Jain 3 3 3 3 3
64 18/13/2021 15:14:08 [SATHVIK UM 1KS19ECO077 |4th B Mr. S Christo Jain 3 3 3 3 3
65 18/17/2021 11:06:40 |Shamitha 1KS19EC078 |4th sem & b sec Mr. S Christo Jain 3 3 3 3 3
66 |8/13/2021 16:02:36 |SHASHANK KASHYAP HR 1KS19EC079 |4B Mr. S Christo Jain 2 2 2 2 2
67 [8/13/2021 16:01:28 Shreyams D.K 1KS19EC081 [4 and B sec Mr. S Christo Jain 2 2 2 2 2
68 [8/13/2021 15:44:07 Shreyas B Aradhya 1KS19EC082 [4th sem B section Mr. S Christo Jain 3 2 2 3 3
69 [8/17/2021 10:59:23 Shreyas Gowda 1KS19EC083 [IV B Mr. S Christo Jain 3 3 3 3
70 [8/17/2021 10:48:20 [Shreyas V Bharadwaj 1KS19EC084 [4 & B Mr. S Christo Jain 3 3 2 3 3
71 18/13/2021 15:19:20 [Shubham Kumar Singh A 1KS19EC085 [4TH B Mr. S Christo Jain 2 2 2 2 2
72 |8/17/2021 11:11:25 [SINCHANA MN 1KS19EC086 [4th seen & b sec Mr. S Christo Jain 3 3 3 3 3




[7 73 l8/17/2021 10 :45: 3_[§r|n|vas S@ 1KS19EC087 |4 B ‘ Mr. S Christo Jain 2 2 2 2 1]
75 8/17/20m§3 s ‘;'V?;:ﬂ 1KS19EC088 |4 B Mr. S ChristoJain | 3 | 3 [ 3 [ 3 | 3 |
76 [8/13/207 15:57:5 uhas 1KS19EC090 |4th sem B Sec Mr. S Christo Jain 3 3 3 3 3 |
77 Tor 7051 1k 1 SUMUI_(HA VASISHTA MR 1KS19EC092 |4TH SEM B SEC Mr. S Christo Jain 2 2 2 2 2 |
78 Tara/5051 1:1 1 :36 Sushmitha 1KS19EC093 |4th B Mr. S Christo Jain 3 3 3 3 3
oo 15:1 3:20 1ks19ec094 1KS19EC094 |4thb Mr. S Christo Jain 2 2 2 2 2

8/17/2021 14:14:56 |SWATHI.U 1KS19EC095 [4th sem 'B' Mr. S Christo Jain 3 2 2 2 2
80 18/13/2021 20:37:32 |T N L RUTHVIK 1KS19EC096 [4B Mr. S Christo Jain 3 3 3 3 3
81 [8/13/2021 15:35:08 [Tejashwini pv 1KS19EC097 |4th sem bsec Mr.S ChristoJain | 3 | 3 | 3] 2 | 3
82 18/17/2021 11:34:51 |[Theerthanasr 1KS19EC098 [4th sem B sec Mr. S Christo Jain 3 3 3 3 3
83 |8/14/2021 5:50:03 |Theerthanasr 1KS19EC098 [4th sem Bsec Mr. S Christo Jain 3 3 3 3 3
84 [8/13/2021 15:16:36 |Tushar R Vasishta 1KS19EC099 [4 B Mr. S Christo Jain 2 2 2 2 2
85 |8/13/2021 21:07:05 |Vandana.G 1KS19EC101 |4th sem B sec Mr. S Christo Jain 3 3 3 3 3
86 |8/17/2021 10:52:36 |Vandana S 1KS19EC102 |4 b Mr. S Christo Jain 3 3 3 2 3
87 |8/17/2021 11:37:59 [Vignesh muthaiah R 1KS19EC103 |4/B Mr. S Christo Jain 3 3 3 3 3
88 |8/13/2021 18:16:15 |Vikas.S 1KS19EC104 |4th sem B sec Mr. S Christo Jain 3 2 2 2 2
89 [8/13/2021 18:23:30 |VINUTH S REDDY 1KS19EC105 |4 thsem B Mr. S Christo Jain 3 2 3 2 3
90 [8/13/2021 18:12:31 |Vishal Sanjay Raju 1KS19EC106 |4 sem B section Mr. S Christo Jain 3 3 3 3 3
91 |8/17/2021 10:55:31 |Vishnuraata Yadunandan 1KS19EC107 |4th B Mr. S Christo Jain 2 2 2 2 2
92 [8/13/2021 15:31:14 |yashaswini.N 1KS19EC108 [4th sem B sec Mr. S Christo Jain 3 3 3 3 3
93 |8/13/2021 17:50:40 [Vaishnavi k 1KS19EC109 [4th sem & B sec Mr. S Christo Jain 2 2 2 2 2
94 |8/17/2021 12:34:12 |Chaitra C 1KS19ET002 [4th sem & B sec Mr. S Christo Jain 3 3 3 3 3
95 |8/17/2021 10:54:43 |Litchitha Gowda 1KS19ET003 [4B Mr. S Christo Jain 2 2 2 2 2
96 |8/17/2021 12:36:07 |Nelbin 1KS19ET006 [4 B Mr. S Christo Jain 2 2 2 2 2
97 |8/13/2021 16:16:31_|Niranjan S Rao 1KS19ET007 [4th sem B sec Mr. S Christo Jain 3 3 2 2 3
98 [8/17/2021 10:46:45 [Rishi Kumar s 1KS19ET008 |4th sem Bsec Mr. S Christo Jain 1 1 1 1 1
99 [8/17/2021 10:45:49 |[ROHIT KUMAR 1KS19ET009 |4th B Mr. S Christo Jain 3 3 3 3 3
100 [8/13/2021 15:15:34 [Shreyascr 1KS19ET010 |4th, B sec Mr. S Christo Jain 2 3 3 3 3
101 [8/17/2021 10:53:33 |Shwetha k 1KS19ET011 [4th sem B Mr. S Christo Jain 2 3 2 2 3
102 [8/17/2021 12:31:06 |Ranjana p 1KS20EC401 |4th B sec Mr. S Christo Jain 2 2 2 2 2

No.of 1s 1 1 2 2 3

Total 102| 102| 102] 101 102

percentage 99| 99| 98| 98| 97

Average 98
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A>3 n e + .
~_|Significance For Direct attainment , 50% of CIE and 50% of SEE marks are co
60% and above students should have scored >= 60% of For indirect attainment, Course end survey is considered.
-, |55% to 59% of students should have scored >= 60% of CO attainment is 90%of direct attainment + 10% of Indirect atttd
% 150% to 54% of students should have scored >= 60% of PO attainment = CO-PO mapping strength/3 * CO attainment .
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sl MARKS
) Tar Tar Tar Tar Tar Tar Tar Tar Tar
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AISHWARYA M
4 | LKS19ECO04 | Blulas| v uls|v|w|le|ls|v|ala|v|®[s]la| v | m|a[v]|als|v|¥[a]s|v|ela]|v|[o]|a|[v[®|lu|ls] v [m]a|v]|®e]|a]v|a|la[vy]|®|s]|1]|n
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16 | 1KS19ECOL7 |CHANDANAL 1 22f 15 | 3 | v 10| 3 [ v |wo|e s | v |a|a| v [®]e|s| v |m[a]|v|ala|v[®]2|s]| v [s]a|lv|2|as|v|®[o]a]| v oww|a[v|[¥s]s|[v]|alas|lv]|[®]|a]|ofn
CHENNREDDY
17 | 1ks19EC018 o aypsekiar | 3| s [ v {u | s v ]w|e || v el v [®]e|s| v |w[s]|v|ala|v|[®2]s| v s]slv]a|la|v|®[u]ls] v w|s[v]|[“fs]s|[v]alas]lv][*[a]l2]n
CHIRANTHANA
18 | 1kS19EC0 |\ ooananpak| 13| 3 [ v o |3 v w|e s | v a|a| v [®]e|s| v |s[a]|v|ala|v[®]2]s]| v [s]la|lv|a|as|v|®*[uls]| v ns|s[lv|[¥fs]ls|[v]|als|lv]|[®]|as]|ofn
19 | 1KS1SEC020 |D NAYAN #luwls v uls|v|wlels|vlals| v |®[s]s| v |m|la[v]als|v]|®[a]s| v ela]lv[o]s|v[Z|luls] v w]a]v]|®e]|s]v]|a|ls[v]|®|a]o]|n
DANESH RAIU
20 | 1ks1oECO2L |/ Bluwlas|v|wo|s|v|w|le|ls|v|[ala|v|®[s]a| v |m|a|v]|alas|v]|®[a]s| v e]la]|v|[o]|a|[v[®lu|ls] v w]a|v]|®e]a]v|a|la[v]|®|aw]|2]|nN
DAVING
21 | IKSIOEC022 |yeppyy Blas|s|v]w|sfv]|w]e|s[v|ala] v [®[e]ls] v m]a|v|[als]v|®2fa]v|ef[as] v oa]ls| vy [Z|[uls]v]w|s|v|®[ef[s]v|[a]ls]vy|®[ss|[o]|n
22 | 1Ksioeco23 |DHANYA 23 2 10 2 10 31
SUKANTH B K B3 |vfw|s]|v|w|ef[s|v|[als] vV 6|3 v |uwls|v]|3][1]n 2 s v sl v ]|2[3s]v o ls| v |ww]|3]|y 6 || v a3y 7|1 | N
DHEEMANTH K
23 | IKSI0ECO24 | Blaals v u[sfv]|w]le|s[v|lals]v[Z[els] v |m]a|v|[als]v|®2fa]v|ef[s] v oa]s| vy [#[uls]v|m]s|v|®ef[s]v|[a]ls]vy|[®B[a|la]|n
24 | IKSIOECO25 IDISHASHIVANIf 241 15 | 3 | v |m s | v |wofs |3 | v |ala| v [®|lels]| v m|a|v|[ala|[v[®]|2fa]lv|e|a[v]|2af[alv|®*[w]s|v | u|s[v [ e]a|[v]|ala]|v|[¥[a]|s]y
25 | 1KS10ECO27 [GAVATHRIPK | 281 43| 3 [ v |10 3 | v |6 s | v |ala| v |®]e]|s| v mw|[a|v]ala[v[®la]s]v ] s]lsa]lv |2y |[®le]ls|v | m|[a]lv[®]s]s]v]ala[v[®|la]lo]|n
GAYATHRIR
26 | LKSIOECO28 |\ \rRiER Bl as|vfwo]|a|v|w|le|ls| v ala| v |®[s]la|v | s|a|v]ala|v|[®[a]s| v s]|a]|v|[a]a|[v[F|lw|[s]|v |||y ]|®e]|s]|v|a|a[v]|®|asm]|s]|Y¥
GONUGUNTLA
27 | 1KS10BC029 [ nisippartHal 2|3 |3 [ v 10| 3| v wofle s v |als| v |®]e]|s| v nla|v]als|v[®la]s] v s]s]lv |2y |[®*le]ls| v s[alv[®]s]s]v]ala[v[?®|la]lo]n
GOWRIS
28 | IKSIOECO30 |\ apiGER Bluals| v uls|v|w|le|ls|v|ala| v |®*[s]s| v |u|ls[v]|ala|v]|®[a]s| v s]la]|v[a]a|[v[®|luls]v [mw]a|v]|®e]s]v|a|la[v]|®|s]|1]|n
20 | IKS19ECO3L [HARSHAR D g0 2| n]wo|3fv]w]e|s[v|ala] v [®[e]ls] v |r]s|v|[als]v]|®™2fa]v|ef[a] v oa]s]ly [®|w]ls]v]|s|s|v|®fef[s]v|[a]ls]v|®[ow|o]|n
30 | IKSIOECO32 [HARSHITHABY| 23| 13 | 3 | v |0 |3 v |wofs |3 | v ]alas| v [#|le s v ula]|v|[ala|[v[®]2fa]v|s]|a[v]afla|lv|®[e2]ls]| v ][y ][ e]s|[v]|ala]lv]|[®]s]1|n
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MICROCONTROLLER-18]

IA Marks: 40
Exam Marks: 60

Exam Hours: 03
Credits: 03

Text Book:

1. “The 8051 Microcontroller and Embedded Systems - using
assembly and C”, Muhammad Ali Mazidi and Janice Gillespie Mazidi and
Rollin D. McKinlay; PHI, 2006 / Pearson, 2006.

2. “The 8051 Microcontroller”, Kenneth J. Ayala, 3rd Edition,
Thomson/Cengage Learning.
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Microprocessor Micro Controller

Read-Write
P Read-Onl Read-Write
Memaory Microcontroller b \‘
MMemaory Memory

5
Microprocessor I'. .
System Bus Interface

/O Part Serial Interface

Microprocessor is heart of Computer system. Micro Controller is a heart of embedded system.

It is just a processor. Memory and I,/0 components Micro controller has external processor along with
hawve to be connected externally internal memory and i/O components

Since memory and I/0 has to be connected externally, Since memory and I/ are present internally, the
the circuit becomes large. circuit is small.

Cannot be used in compact systems and hence Can be used in compact systems and hence it is an
inefficient efficient technigue

Cost of the entire system increases Cost of the entire system is low

Due to external components, the entire power Since external components are low, total power
consumption is high. Hence it is not suitable to used consumption is less and can be used with devices
with devices running on stored power like batteries. running on stored power like batteries.

Most of the micro controllers have power saving modes
like idle mode and power saving mode. This helps to
reduce power consumption even further.

Most of the microprocessors do not have power saving
features.

Since memory and I,/0 components are all external,
each instruction will need external operation, hence it
is relatively slower.

Microprocessor have less number of registers, hence Micro controller have more number of registers, hence
more operations are memory based. the programs are easier to write.

Since components are internal, most of the operations
are internal instruction, hence speed is fast.

Microprocessors are based on von Neumann
model/architecture where program and data are stored
in same memory module

Micro controllers are based on Harvard architecture
where program memory and Data memory are separate

Mainly used in personal computers Used mainly in washing machine, MP3 players

Sunil Kumar G R, Asst. Prof: Image Source: https //www.electronicsforu.com 5
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Difference Between MP & MC %
Sl.

No MICROPROCESSOR MICROCONTROLLER
MP have many operational codes for
1 |moving data from external memory to |
| the CPU |
MP may have one or two bit handling |MC will have many
2 linstructions
2 T il

MP takes many instructions to read and |MC takes few instructions to read and
write data from external memory write data from external memory

Generally higher core clock frequency |Generally lower core clock frequency

High performance pipelined CPU Low performance pipelined CPU
Architecture Architecture

. General purpose processor Application specific single chip solution

Sunil Kumar G R, Asst. Prof. e 6
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\[e} ARCHECITECTURE ARCHECITECTURE

The data and program are stored in the |The data and program memories are
same memory separate

The code is executed serially and takes [The code is executed in parallel through
more clock cycles pipeline and takes less clock cycles

Central

Processing Unit

Harvard Model

: Image Source: https://www.researchgate.net/
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Microcontroller for Embedded Systems

» MP and MC are widely used in embedded system
products.

» An embedded product uses a MP or MC to do one
task and one task only.

» Critical needs of an embedded system is to
decrease power consumption and space.->
achieved by integrating more functions into the CPU
chip

Sunil Kumar G R, Asst. Prof.
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Examples of Embedded Systems

Home: Appliances, Sewing Machines, Cable TV
Tuner, Remote Controls, Cellular Phones,
Musical Instruments, Exercise Equipment

Office: Telephones, Fax Machines, Printers,
Security Systems, Broadband Modem

Auto: Trip Computer, Engine Control, Air Bag,
ABS, Transmission Control, Keyless Entry

Sunil Kumar G R, Asst. Prof.
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Criteria for Choosng a Microcontroller

MC must meet the task at hand efficiently and cost effectively
Speed. Highest Speed?

Packaging. DIP or QFP ->space, assembling, and prototyping
the end product

Power Consumption. Critical for battery-powered products
The amount of RAM and ROM on chip

The number of 1/O pins and the timer on the chip

How easy it is to upgrade to higher performance or lower
power consumption versions

Cost per unit

2. How easy it is to develop products around it. The availability of
an assembler, debugger, compiler, emulator, technical support.

3. Ready availability in needed quantities both now and in the
future.-> more important than first two criteria.

Sunil Kumar G R, Asst. Prof. _ 10



K 'S Institute of Technology, Bengaluru-109

@,

Characteristic features of 8051-Microcontroller
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(RXD) P3.0C] 10
(TXD) P3.1 ] 11
(INTO) P3.2] 12
(INT1)P3.3([] 13

(Ty)P35015

(RD)P3.70Q17

39 |3 P0.0 (ADO)
38 [ Po.1 (AD1)

PO.2 (AD2)
36 [0 P0.3 (AD3)
35 [0 Po.4 (AD4)
34 [1 PO.5 (ADS)

28 [ P2.7 (A15)
27 1 P2.6 (A14)
26 [ P2.5 (A13)
25 1 P2.4 (A12)
24 1 P2.3 (A11)
231 P2.2 (A10)

21 [ P2.0 (A8)

40 - PIN DIP
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8051 is an 8-bit microcontroller, The ALU performs one 8-

bit operation at a time

8-bit data bus

16-bit address bus, The 16 bit address bus can address a
64K (21%) byte code memory space and a separate 64K byte
of data memory space

8051 has 4K on-chip read only code memory (ROM)
128 bytes of internal Random Access Memory (RAM)
There are 34, 8-bit general purpose registers

There are 21 SFRs.

Two 16-bit timers/ counter

Four 8-bit 1/0O ports (3 of them are dual purpose). One of
them used for serial port

5+1 Interrupts are there: 2 timer interrupts, 2 external
hardware interrupts and one serial interrupt

8051 i1sa 40 pin IC

Sunil Kumar G R, Asst. Prof. . 12
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PIN Details of 81-Microcontro|ler

40 pins of the 8051 chip:
Most of these pins are used to connect to I/O devices or

external data and code memory

1. Four I/O port take 32 pins(4 x 8 bits)

2. A pair of Vcc and GND pins for power supply (the
8051 chip needs +5V 500mA to function properly)

3. A group of pins (EA, ALE, PSEN) for internal and
external data and code memory access controls

4. A pair of Crystal clock pins(XTALL,2)

5. One Reset pin for reboot purpose. Referred as power-

on reset, on reset will cause all values in the register to
be lost, PC=0

Sunil Kumar G R, Asst. Prof. . 13
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4. System Clock and Oscillator Circuits

The 8051 requires an external oscillator circuit. The oscillator
circuit usually runs around 12MHz.

The crystal generates 12M pulses in one second. The pulse is

used to synchronize the system operation in a controlled pace.
A machine cycle is minimum amount time a simplest machine
instruction must take.

An 8051 machine cycle consists of 12 crystal pulses (ticks).

Instruction with a memory operand needs multiple memory
accesses(machine cycles).

The first 6 crystal pulses (clock cycle) is used to fetch the opcode
and the second 6 pulses are used to perform the operation on the
operands in the ALU.

This gives an effective machine cycle rate at 1IMIPS (Million
Instructions Per Second).

Sunil Kumar G R, Asst. Prof. . 14
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1. Ports 0,1,2 and 3

PO is also designated as ADO — AD7, allowing it
to be used for both address and data

When connecting to an external memory, PO
provides both address and data

The 8051 multiplexes address and data through
PO to save pins

ALE indicates if PO has address or data

When ALE=0, it provides data DO-D7, but when
ALE=1 it has address AO-A7

Thus ALE is used for demultiplexing address
and data with the help of a 74L.S373 latch IC

Sunil Kumar G R, Asst. Prof. . 16
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> When there is no external memory connection,
pins of PO must be connected externally to 10k
ohm pull-up resistor
Because PO Is an open drain, unlike P1,P2 and
P3

When connected to pull-up resistors PO can be
used as a simple 1/O port, just like P1 and P2

In contrast P1,P2 and P3 do not need any pull-up
resistors since they already have pull-up resistors
Internally

Upon reset, ports P1,P2 and P3 are configured as
Input ports

Sunil Kumar G R, Asst. Prof. _ 17
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Ports1 and 2

With no external memory connection, both
P1 and P2 are used as simple 1/O ports
With external memory connection, P2 must
be used along with PO to provide the 16-bit
address for the external memory

P2 is also designated as A8-A15, indicating
Its dual function

P2 i1s used for the upper 8 bits of the 16-bit
address, and it cannot be used for 1/0

Sunil Kumar G R, Asst. Prof.
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Ports 3 |
Can be used as an input or output

Does not need pull-up resistors o
Configured as an input port upon reset, this is not the
way It Is most commonly used 3

P3 has the additional function of providing extremely
Important signals such as interrupts

P3.0 and P3.1 are used for the RxD and TxD serial
communication signals

Bits P3.2 and P3.3 are set aside for external
Interrupts

Bits P3.4 and P3.5 are used for Timers 0 and 1
Bits P3.6 and P3.7 are used to provide the WR and
RD signals of external memory connections

Sunil Kumar G R, Asst. Prof. . 19



K S Institute of Technology, Bengaluru-109 Dept. of ECE

adress
multiplex
latch

N N/ \/

Extens| Code Memony
ROM or EPROCM

The Pin Connection for External Code and Data
Memory

Sunil Kumar G R, Asst. Prof. Image Source: https://www.google.com/



K S Institute of Technology, Bengaluru-109 | Dept. of ECE

g .

EA’ (31) is an input pin and is connected to either VVcc or
GND, it cannot be unconnected.

The EA' (External Access) pin is used to control the
Internal or external memory access.

The signal 0 is for external memory access and signal 1
for internal memory access.

PSEN’ Is an output pin.
The PSEN' (Program Store Enable) is for reading external
code memory when it is low (0) and EA is also 0.

ALE is an output pin.

The ALE (Address Latch Enable) activates the port O
joined with port 2 to provide 16 bit external address bus
to access the external memory.

The ALE demultiplexes the PO: 1 for latching address on
PO as /AO-A7 In the 16 bit address bus, 0 for latching PO as
data I/0.

Sunil Kumar G R, Asst. Prof. . 21
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» PO0.x i1s named ADx because PO is multiplexed for
Address bus and Data bus at different clock time.

» WR' provides the signal to write external data

memory
» RD' provides the signal to read external data and

code memory.

Sunil Kumar G R, Asst. Prof.
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emory Capacity and Memory Organizatio
- » The number of bits that a semiconductor memory chip
can store Is called memory capacity
» It can be in units of Kbits (kilobits), Mbits (megabits)
and so on- eg: 16M memory chip — 16 megabits
» Where as memory capacity of a computer system is
given In bytes- eg: 16M memory — 16 megabytes

» Memory chips are organized into a number of
locations within the IC

» Each location can hold 1 bit, 4 bits, 8 bits, or even 16
bits, depending on how it is designed internally

Sunil Kumar G R, Asst. Prof. . 23
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» The number of locations within a memory IC depends
on the address pins

» The number of bits that each location can hold is
always equal to the number of data pins

» A memory chip contain 2* location, where X is the
number of address pins

» Each location contains y bits, where y Is the number
of data pins on the chip

» The entire chip will contain 2% x y bits - Memory
organization

Sunil Kumar G R, Asst. Prof.
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| 0 Example: A given memory chip has 12 address pins and 4 data |
pins. Find: (a) The organization, and (b) the capacity.
Solution: (a) This memory chip has 4096 locations (212 = 4096),

£ and each location can hold 4 bits of data. This gives an
~ organization of 4096 x 4, often represented as 4K x 4.

(b) The capacity is equal to 16K bits since there is a total of 4K
locations and each location can hold 4 bits of data

o A 512K memory chip has 8 pins for data. Find: (a) The
organization, and (b) the number of address pins for this
memory chip.

Solution: (a) A memory chip with 8 data pins means that each
location within the chip can hold 8 bits of data. To find the
number of locations within this memory chip, divide the capacity
by the number of data pins. 512K/8 = 64K therefore, the
organization for this memory chip is 64K x 8

(b) The chip has 16 address lines since 216 = 64K

Sunil Kumar G R, Asst. Prof.
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Memory Ac dress Decoc ing

| Memory pins have one or more pins called CS
(Chip Select), which must be activated for the memory
contents to be accessed. It is also called chip enable (CE)
To connect a memory chip to the CPU/Microcontroller:
» The data bus of the MC is connected directly to the
data pins of the memory chip

» Control signals RD! and WR! From the MC are
connected to the OE (output enable) and WE (write
enable) pins of the memory chip respectively

» In case of the address buses, the lower bits of the
addresses from the MC go directly to the memory
chip address pins

Sunil Kumar G R, Asst. Prof.
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- > While the upper ones are used to activate the CS pin
of the memory chip
» No data can be written into or read from the memory
chip unless CS is activated
» The CS input of a memory chip is normally active
low and is activated by the output of the memory
decoder
Normally memories are divided into blocks and the
output of the decoder selects a given memory block
There are 3 ways to generate a memory block
selector

Sunil Kumar G R, Asst. Prof.
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Three ways to generate memory block Selector

Using simple logic gates
Using the 74LS138 IC
Using programmable logics

Using simple logic gates

Using NAND gate is the simplest method of

decoding because output of NAND gate Is active low
and that of CS pin is also active low

Sunil Kumar G R, Asst. Prof.
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2. Using the 74L.S138 IC

» Most widely used address decoders

» The 3 inputs A, B & C generate 8 active low outputs
YOto Y7

» Each Y output is connected to CS of a memory chips,
allowing control of 8 memory blocks by a single
741.5138

» There are 3 additional inputs G2A!, G2B! & G1.

> If any one of these are not connected to an address
signal, they must be activated permanently either by
Vcc or GND, depending on the activation level

Sunil Kumar G R, Asst. Prof.
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2. Using programmable logics

» Other widely used decoder are programmable logic
chips such as PAL & GAL chips

» These are versatile since these can be programmed for
any combination of address ranges

» These have 10 or more inputs in contrast to 6 in
74L.S138 means that it can accommodate more
address pins

» These need to have access to a PAL/GAL software
and a programmer (burner)

Sunil Kumar G R, Asst. Prof.
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Interfacing with External ROM

| 0 The following pins are used in external memory
Interfacing:
| 1. External Access (EA!) Pin: is an input pin and is
connected to either VVcc or GND, it cannot be left
unconnected.

o when connected to VVcc the program code is stored in the

Microcontroller on-chip ROM.

o when connected to GND, the program code is stored in
external ROM.

2. PO & P2 role in Providing Address: PO & P2 provide the
16 bit address to access 64Kbytes of external memory.

Sunil Kumar G R, Asst. Prof.
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o PO provides the lower 8-bit addresses AO-A7 |
| 0 P2 provides the upper 8-bit addresses A8-A15

| ;, More importantly, PO is also used to provide the 8-bit data
~ bus DO-D7

| o It means PO provides both address and data paths. This Is
called address/data multiplexing

3. ALE: is an output pin, when ALE=1, PO is used for the

address path and when ALE=0, PO 1Is used to
send/recelve data

o To extract the address from the PO pin, we connect PO to a
74L.S373 latch IC, and use ALE pin to latch the address as
shown in fig below:

o The extracting of address from PO is called address/data
demultiplexing

Sunil Kumar G R, Asst. Prof.
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Figure 14-8. 741.S373 D L.atch

(Reprinted by permission of Texas Instruments, Copyright
Texas Instruments, 1988) '
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Figure 14-9. Address/Data Multiplexing
8031/51
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Figure 14-10. Data, Address, and Control Buses for the 8031
(For reset and crystal connection, see Chapter 4.)
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4. Program Store Enable (PSEN!): is an output pin
connected to the OE! Pin of a ROM

o To access external ROM containing program code, the
8051 uses the PSEN! Signal

¢ When EA! Pin connected to GND, the 8051 fetches
opcodes from external ROM by using PSEN!,

¢ When EA! Pin is connected to Vcc, the 8051 do not
activate the PSEN! Pin - this indicates that the on-chip
ROM contains program code

Sunil Kumar G R, Asst. Prof.
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On-Chip & Off-Chip Code ROM %

» When system with both on-chip and off-chip ROM code and
EAI=Vcc

» Controller fetches the opcode from 0000 to OFFF (on-chip
ROM) then the PC generates address 1000 (off-chip ROM)

Sunil Kumar G R, Asst. Prof. Image Source: Text Book by Mazidi & Mazidi 39
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$ Data Memory Space

" | 4 The 8051 has 128K bytes of address space of which
64K bytes are set aside for program code and the other
64K bytes are set aside for data

o Program space is accessed using the program counter
(PC) to locate and fetch instructions

¢ Data memory space is accessed using the DPTR
register and an instruction called MOVX

¢ X stands for external (meaning that the data memory
space must be implemented externally)

o MOVX A, @DPTR - here DPTR (16) register holds the
address of the data ROM

¢ For data ROM RD! pin is used instead of PSEN! Pin

Sunil Kumar G R, Asst. Prof.
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Example 14-11
Show the design of an 803 I-based system with 8
of data ROM.

——

K bytes of program ROM and 8K bytes

Solution:

Figure 14-14 shows the design. Notice the role of PSEN and RD in each ROM. For pro-
ata ROM, we use RD to

gram ROM, PSEN is used to activate both OE and CE. For d
activate OE. while CE is activated by a simple decoder.

8031
P37 Voo

A=A Pse_g | e
A e |

= =1
FPSEN
27— AMAEE:)O__ OE  Vpp __ OE Vpp
CE CE
———>—A13
- Al2 A12
Data Program
. ROM ROM

e ——




K S Institute of Technology, Bengaluru-109 - Dept. of ECE
. '

Interfacing of External Data RAM

¢ To connect to external RAM, we must use both RD! and
WR! Pins

¢ In writing data to external data RAM, use the instruction
MOVX @DPTR, A

Sunil Kumar G R, Asst. Prof. Image Source: Text Book by Mazidi & Mazidi 43
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A single external ROM for code and data

o A single ROM chip is used for both data and code of
64Kx8 capacity

| ¢ We know that PSEN! |s used to access the external
code space and the RD! pin is used to access the
external data space

¢ To allow a single ROM chip to provide both program
code space and data space, use an AND gate to signal
OE! Pin of the ROM chip as shown:

Sunil Kumar G R, Asst. Prof.
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Interfacing Program ROM, Data ROM
and Data RAM

0 No need for decoder for program ROM
¢ But require a 74LS138 decoder for data ROM and RAM

¢ Note that G1=Vcc, G2A!I=GND, G2B!=GND and the C
input is also grounded since we use only YO - Y3

Sunil Kumar G R, Asst. Prof.
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Interfacing to Large External Memory %

In some applications we need a large amount of memory to store data
— 256K bytes

But 8051 can support only 64K bytes of external data memory, since
DPTR is 16-bit

To solve this problem connect A0 — A15 of 8051 directly to the
external memory’s A0-A15 pins

And use some of the P1 pins to access the 64K byte blocks inside the
single 256Kx8 memory chip

ChipSelect | A17 | A6 |

P1.2 P1.1 P1.0 Block Address Space
0 0 0] OOOOOH - OFFFFH

1 10000H - 1FFFFH
0 20000H - 2FFFFH
1 30000H - 3FFFFH
X External RAM Disabled

Sunil Kumar G R, Asst. Prof.
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The 8051 Architecture

o To learn a new computer/ controller first one need to
become familiar with the capability of the machine

| ¢ The features of the computer/ controller are best learned
by studying the internal hardware design, also called the
architecture of the device

o Architecture is learnt to determine the type, number and
size of the registers and other circuitry

Sunil Kumar G R, Asst. Prof.
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The 8051 Oscﬂlator and Clock

| 4 The heart of the 8051 is the circuitry that generates the
clock pulses by which all internal operations are
synchronized

~ 0 Pins XTAL1 and XTAL2 are provided for connecting a
resonant network to form an oscillator

o Quartz crystal and capacitors are employed as part of

clock circuitry

o The crystal frequency is the basic internal clock frequency
of the microcontroller which can run at specified
maximum and minimum frequencies, typically 1IMHz to
16MHz

o The clock frequency, f; the smallest interval of time within
the Microcontroller is called the pulse - P time

Sunil Kumar G R, Asst. Prof.
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18XTALZ
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¢ A state is the basic time interval for discrete operations
of the microcontroller, such as fetching an opcode,
decoding an opcode, executing an opcode or writing a
data byte

¢ Two oscillator pulses define each state

¢ The smallest interval of time to accomplish any simple
instruction or part of a complex instruction, is known as

the machine cycle
¢ The machine cycle is itself made up of 6 states
o Time taken by the instruction to execute is:
Tt = (C x 12)/Crystal Frequency,
where C= no of Machine cycles
Ex:- f=16MHz, ADD A,R1 then
T..=(1x12)/16 M = 0.75 micro seconds

inst

Sunil Kumar G R, Asst. Prof.
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o There are 2 ALE pulses per machine cycle

o The ALE pulse, which is primarily used as a timing pulse
for external memory access, indicates when every
Instruction byte is fetched

o 2 bytes of single instruction may thus be fetched and
executed

o In one machine cycle, single byte instruction throw-away
the second byte (which is the first byte of the next
Instruction)

o The next instruction is then fetched in the following cycle

Sunil Kumar G R, Asst. Prof.
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Program Counter

o PC is a 16-bit register

¢ Which stores the address of next instruction to be
executed

¢ The PC is automatically incremented after every
instruction byte is fetched and may also be altered by
certain instructions

¢ The PC is the only register that does not have an
internal address

Sunil Kumar G R, Asst. Prof.
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Data Pointer

¢ The DPTR register is made up of two, 8-bit registers,
named as DPH and DPL

¢ DPTR is used to furnish memory addresses for internal
and external code access and external data access

¢ The DPTR is under the control of program instructions

and can be specified by its 16-bit name, DPTR or by
each individual byte name DPH and DPL

Sunil Kumar G R, Asst. Prof.
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A, B and CPU Reglsters

The 8051 contains 34 general purpose registers, two of these
registers are A and B

A & B hold results of many instructions, particularly mathematical
and logical operations

The other 32 are arranged as part of internal RAM in 4 banks, BO
to B3; 8 registers in each bank

The Accumulator register (A) is the most versatile of the two CPU
registers and is used for many operations including addition,
subtraction, multiplication, division and Boolean bit manipulations

It is also used for all data transfer between the 8051 and any
external memory

The B register is used with A register for multiplication and
division operations and has no other function other than as a
location where data may be stored

Sunil Kumar G R, Asst. Prof.
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Flags and the Program Status Word (PSW)

Flags are 1-bit registers provided to store the results of
certain program instructions

Other instructions can test the condition of the flags and
make decisions based on the flag states

The 8051 has 4 math flags that respond automatically to the
outcomes of math operations

And 3 general purpose user flags that can be set to 1 or

cleared to O by the programmer as desired

The 4 math flags include Carry Flag (C), Auxiliary Carry Flag
(AC), Overflow Flag (OV) and Parity Flag (P)

The 3 user flags are designated as User Flag Zero (FO),
Register Bank Select Bit-O (RSO) and Register Bank Select

Bit-1 (RS1) MOV A,#35h  SETB PSW.4
¢ These flags are bit addressable as PSW.0 to PSW.7

Sunil Kumar G R, Asst. Prof.
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Internal Memory
¢ A functioning computer must have RAM and ROM
memories

" o RAM memory for variable data that can be altered as
the program runs

¢ ROM memory for program code bytes

o Additional memory can be added externally using
suitable circuits

¢ Internal circuitry access the correct memory based on
the nature of the operation in progress

Sunil Kumar G R, Asst. Prof.
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Internal RAM

32 bytes from address O0h to FFh that make-up 32 working
registers organized as 4 banks of 8 registers each

The 4 banks are numbered O to 3 and are made- up of 8 registers
named RO to R7

¢ Each registers can be addressed by name or by its RAM address

o Bits RSO and RS1 in the PSW determine which bank of registers is
currently in use at any time when the program is running

Register banks not selected can be used as general purpose RAM,
Bank -0 is selected on reset

A bit addressable area of 16 bytes occupies RAM byte addresses
20h to 2Fh forming a total of 128 addressable bits

An addressable bit may be specified by its bit address of O0Oh to
O7h or 8-bits may form any byte address from 20h to 2Fh

A general purpose RAM area above the bit area from 30h to 7Fh
addressable as byte

Sunil Kumar G R, Asst. Prof.
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The Stack and The Stack Pointer

|0 The stack refers to an area of internal RAM that is used
In conjunction with certain opcodes to store and
retrieve data quickly

|0 The 8-bit stack pointer (SP) register is used by the 8051
to hold an internal RAM address that is called the top of
the stack

o The address held in the SP register is the location in
internal RAM where the last byte of data was stored by
a stack operation

¢ When data is to be placed on the stack, the SP
increments before storing data on the stack so that the
stack grows up as data is stored

Sunil Kumar G R, Asst. Prof.



KSInstltute of Technology, Bengaluru 09 e Dép‘t. of ECE
g — ' | o *

o As data is retrieved from the stack, the byte is read
- from the stack, and then the SP decrements to point to
the next available byte of stored data

0 The SP is set to 07h when the 8051 is reset and can be
changed any internal RAM address by the programmer

¢ The stack is limited in height to the size of the internal
RAM

¢ The stack has the potential to overwrite valuable data

in the register banks, bit addressable RAM and scratch-
pad RAM area

¢ The programmer is responsible for making sure the
stack data does not grow beyond predefined bound

Sunil Kumar G R, Asst. Prof.
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8051 Internal RAM Organisation
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RAM Depicting Bit Addressable Area

1IFH

’: SETB 20h
MOV 20h,#35h
i MOV 20h,c

19H
18H
17H

16H

General
Purpose
Memory

18

10
o8
os!os!oqos 02|01 |00

BankO Bit/Byte addressable memory area
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Special Function Registers

SFR are a group of specific internal registers, which may be
addressed much like internal RAM, using addresses from 80h to
FFh

SFRs are named in certain opcodes by their functional names,
such as A, B, THO etc..

Also referred by other opcodes by their addresses, such as OEOh,
OFOh, 8Ch,80h,90h etc..

Any address used in the program must start with a number

Sunil Kumar G R, Asst. Prof.
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Special Function Registers

TLO: | "Il
DPL | DPH

Bit-addressable Registers
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Internal ROM

¢ It can be addressed from O000h to OFFFh (4K bytes)

¢ The PC is ordinarily used to address program code bytes from
address O000h to OFFFh

Program address higher than OFFFh, which exceeds the internal
ROM capacity will cause the 8051 to automatically fetch code
bytes from external program memory

Code bytes can also be fetched exclusively from an external

memory addresses from O0O00h to FFFFh by connecting the
external access pin (31) to ground

Sunil Kumar G R, Asst. Prof.
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Input/ Output Plns Ports and Clrcmts

o 24 of the pins may each be used for one of two entirely |
- | different functions, yielding a total pin configuration of 64/
- o0 The function a pin performs at any given instant
| depends, first on what is physically connected to it and

then on what software commands are used to “program”
the pin

¢ Both of these factors are under the complete control of
the 8051 programmer and circuit designer
¢ Each port has a D-type output latch for each pin

¢ The SFR for each port is made up of these 8 latches,
which can be addressed as the SFR address for that port

Ex: the 8 latches for port O are addressed at location 80h,
Pin 3 of port O is the 2-bit of the PO SFR - PO.2 (Px.y)

Sunil Kumar G R, Asst. Prof.  Image Source: Text Book by Mazidi & Mazid
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The port latches should not be confused with the port pins; the data
on the latches does not have to be the same as that on the pins

The 2 data paths are shown in figure below by the circuits that read
the latch or pin data using two entirely separate buffers

The upper buffer is enabled, when latch data is read
The lower buffer is enabled, when the pin state is read

The status of each latch may be read from a latch buffer, while an
Input buffer is connected directly to each pin so that the pin status
may be read independently of the latch state

Different opcodes access the latch or pin status as appropriate port
operations are determined by the manner in which the 8051 is
connected to external circuitry

Programmable port pins have completely different alternate
functions.

The configuration of the control circuitry between the output latch
and the port pin determines the nature of any particular port pin
function

Among the 4 ports, port 1 cannot have alternate functions rest can be
programmed

Sunil Kumar G R, Asst. Prof.  Image Source: Text Book by Mazidi & Mazid
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Hardware Structure of I/O Pin

Read latch
jq B2
~

Internal CPU
bus

Write to latch

Read pin
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ALU and Buses

o 8051 has 8-bit ALU, capable of performing arithmetic
and logical operations 8-bit at a time

o 8051 has 8-bit data lines and 16-bit address lines
o EA!

¢ ALE

¢ PSEN!

Sunil Kumar G R, Asst. Prof. . Image Source: Text Book by Mazidi & Mazidi
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Thank you
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