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Vision statement of the JSS Science and Technology University

e Advancing JSS S&T University as a leader in education, research and technology on the
International arena.

e To provide the students a universal platform to launch their careers, vesting the industry
and research community with skilled and professional workforce.

e Accomplishing JSS S&T University as an epicenter for innovation, centre of excellence for
research with state of the art lab facilities.

o Fostering an erudite, professional forum for researchers and industrialist to coexist and to
work cohesively for the growth and development of science and technology for betterment of

society.

Mission statement of the JSS Science and Technology University

1. Education, research and social outreach are the core doctrines of JSS S&T University that
are responsible for accomplishment of in-depth knowledge base, professional skill and

innovative technologies required to improve the socio economic conditions of the country.

2. Our mission is to develop JSS S&T University as a global destination for cohesive learning
of engineering, science and management which are strongly supported with interdisciplinary

research and academia.

3.JSS S&T University is committed to provide world class amenities, infrastructural and
technical support to the students, staff, researchers and industrial partners to promote and

protect innovations and technologies through patents and to enrich entrepreneurial endeavors.

4. JSS S&T University core mission is to create knowledge led economy through appropriate
technologies, and to resolve societal problems by educational empowerment and ethics for

better living.




JSS MAHAVIDYAPEETHA
JSS SCIENCE AND TECHNOLOGY UNIVERSITY
SRI JAYACHAMARAJENDRA COLLEGE OF ENGINEERING
4 » = Constituent College of JSS Science and Technology University ;
» Approved by A.LLC.T.E (7€)
NG LNy = Governed by the Grant-in-Aid Rules of Government of Karnata O\\ﬁm 5

UNIVERSITY . . . . . g
st e Jdentified as lead institution for World Bank Assistance under TE(?IWP Scheme

Vision statement of the department of E&CE
Be a leader in providing globally acceptable education in electronics and communication
engineering with emphasis on fundamentals-to-applications, creative-thinking, research and career-

building.

Mission statement of the department of E&CE

1. To provide best infrastructure and up-to-date curriculum with a conducive learning
environment.

2. To enable students to keep pace with emerging trends in Electronics and Communication
Engineering

3. To establish strong industry participation and encourage student entrepreneurship.

4. To promote socially relevant eco-friendly technologies and inculcate inclusive innovation

activities.

Program Outcomes (POs)

1. Engineering Knowledge: Apply knowledge of mathematics, science, engineering
fundamentals and an engineering specialization to the solution of complex engineering

problems.

2. Problem Analysis: Identify, formulate, research literature and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural

sciences and engineering sciences

3. Design/ Development of Solutions: Design solutions for complex engineering problems and




consideration for public health and safety, cultural, societal and environmental

considerations.

4. Conduct investigations of complex problems: Using research based knowledge and research
methods including design of experiments, analysis and interpretation of data and synthesis of

information to provide valid conclusions.

5. Modern Tool Usage: Create, select and apply appropriate techniques, resources and modern
engineering and IT tools including prediction and modeling to complex engineering activities

with an understanding of the limitations

6. The Engineer and Society: Apply reasoning informed by contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant

to professional engineering practice.

7. Environment and Sustainability: Understand the impact of professional engineering
solutions in societal and environmental contexts and demonstrate knowledge of and need for

sustainable development.

8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and

norms of engineering practice.

9. Individual and Team Work: Function effectively as an individual, and as a member or leader

in diverse teams and in multidisciplinary settings

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as being able to comprehend and
write effective reports and design documentation, make effective presentations and give and
receive clear instructions.

11. Lifelong Learning: Recognize the need for and have the preparation and ability to engage in
independent and lifelong learning in the broadest context of technological change.

12 Project Management and Finance: Demonstrate knowledge and understanding of

engineering 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.

Program Specific Outcomes (PSOs)




2. Demonstrate the mathematical modeling techniques, nurture analytical and computational
skills to provide engineering solutions in the areas of electronics and communication.

3. Ability to address multidisciplinary research challenges and nurture entrepreneurship

Program Educational Objectives (PEOs)

1. To enable the graduates to have strong Engineering fundamentals in Electronics &
Communication, with adequate orientation to mathematics and basic sciences.

2. To empower graduates to formulate, analyze, design and provide innovative solutions in
Electronics & Communication, for real life problems.

3. To ensure that graduates have adequate exposure to research and emerging technologies
through industry interaction and to inculcate professional and ethical values.

4. To nurture required skill sets to enable graduates to pursue successful professional career in

industry, higher education, competitive exams and entrepreneurship.
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DEPARTMENT OF ELECTRONICS AND COMMUNICATION
RECORD OF CIE FOR PERFORMANCE IN THE LAB CLASSES

Evaluation Sheet

Section Batch Group
No
Staff  in Day Timings
Charge
SI. USN Name of the Students AC1: SUBJECT:
11\10' Preparedness Microcontrollers
(M) :;s(:ems]%:gedded
2. AC2: CODE :
Conduction 20EC48L
3. (8M)
AC3: Viva
4. M)
AC4: Report
Writing (8M)
ACS: Result
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(8M)
T: Total (40M)
SI. | Dat | Ex | Student-1 Student-2 Student-3 Student-4
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Average marks from
experiments 1 to 10
(40 Marks)

Lab
=(10Marks)

Test

Total CIE
(50 MARKS)

Percentage of

Attendance

Signature of the Staff in Charge:

Signature of the Lab in Charge:

1. Dr.Shankaraiah
2. Prof. Renuka B S




Course Outcomes:

After completing this course, students should be able to:

CO1: | Understand Assembly Language/embedded C programming of Microcontroller.

CO2: | Understand interfacing simple peripheral devices to Microcontroller.

CO3: | Engage student groups to design and implement simple embedded systems.

Course Articulation matrix

Program Outcomes PSO’s
Course
Outcomes |pO1(PO2|PO3|PO4[PO5/PO6PO7POSPO9PO10PO11P012(PSO1{PSO2 PSO3
CO1 3 |3 |3 3 3
CO2 3 |3 |3 3 3
CO3 3 |3 [3 3 3 3




LAB EXPERIMENTS:

Software programs: To be implemented on 8051 microcontroller

1. Problems related with data transfer and exchange.

2. Problems related with arithmetic and logical operations.

3. Problems related with programming timers in all modes with and without interrupts.

4. Problems related with programming serial communication with and without interrupts.
5. Program related with handling external interrupts.

Hardware programs: To be implemented on 8051 and ARM CORTEX-M3 (using Embedded C)
1. Interface LCD.

2. Interfacing of matrix keypad.

3. Interfacing of ADC and DAC.

4. Interfacing of multi digit 7 segment displays.

5. Interfacing of stepper motor and D C motor.

MICROCONTROLLER LAB
Set of experiments
SET 1
1. Write an 8051 assembly level program to add 10 bytes of data.

2. Write an 8051 assembly level program to transfer 10 bytes of data from external RAM
location starting with 2000h to internal RAM starting from 30h.

3. Write an 8051 assembly level program to transfer 10 bytes of data from location starting
at 30h to location 35h.

4. Write an 8051 assembly level program to transfer 10 bytes of data from location starting
at 35h to location 30h.

5. Write an 8051 assembly level program to exchange 10 bytes of data from location
starting at 30h with data from location starting from 1000h.

6. Write an 8051 assembly level program to transfer 10 bytes of data starting from location
8000h to location 9000h within the external memory.

SET 11
1. Write an 8051 assembly level program to add ‘N’ bytes of data taking into account the

possible carry output.

2. Write an 8051 assembly level program to add ‘N’ bytes of BCD numbers taking into
account the possible carry output.

3. Write an 8051 assembly level program to find the average of ‘N’ bytes of data.

Write an 8051 assembly level program to subtract tvo BCD numbers.

5. Write an 8051 assembly level program to add two multi-byte numbers.

b

SET III
1. Write an 8051 assembly level program to count the number of even numbers and

number of odd numbers in an array of ‘N’ bytes of data.

2. Write an 8051 assembly level program to count the number of +ve numbers and number
of -ve numbers in an array of ‘N’ bytes of data.

3. Check whether the given byte of data is present in an array of ‘N’ bytes of data. If
present send 00 in Port 0 else send FF in Port 0.

4. Read the data from Port 1. If P1.1 is at logic 0, find the largest number in an array of ‘N’
bytes of data and store in location 40h. If P1.0 is at logic 1, find the smallest number in
the array and store in the location 40h.



SET IV

1.

SETV
. Write an 8051 assembly level program to check whether the given byte of data is

Write an 8051 assembly level program to arrange an array of ‘N’ bytes of data in
ascending order.

Write an 8051 assembly level program to arrange an array of ‘N’ bytes of data in
descending order.

Write an 8051 assembly level program to find whether the given number is prime or not.
If prime send FF to Port 0 else send 00 to Port 0.

Write an 8051 assembly level program to find the factorial of a given number (using
recursive procedure).

Write an 8051 assembly level program for BCD up counter. Show each count in Port 0
with appropriate delay.

Write an 8051 assembly level program for BCD down counter. Show each count in Port
0 with appropriate delay.

palindrome. If ‘yes’ send 00 to Port 0 else send FF to Port 0.

2. Write an 8051 assembly level program to check whether the lower nibble is greater
than higher nibble of A. If ‘yes’ send 00 to Port 0 else send FF to Port 0.

3. Write an 8051 assembly level program to convert 2 digit BCD to ASCII numbers and
store them in location 30h(LSB) and 31h(MSB).

4. Write an 8051 assembly level program to find the square of a number using look up
table technique.

5. Write an 8051 assembly level program to find the square root of a number.

SET VI
1. Write an 8051 assembly level program to find LCM and HCF of two numbers.

2. Write an 8051 assembly level program to check whether the given number is 2 out of 5

code. If ‘yes’ send 00 to Port 0 else send FF to Port 0.

3. Write an 8051 assembly level program to generate Fibonacci series.

SET VII

1.

Write an 8051 assembly level program to generate square wave on P1.5 with 50% duty
cycle. Program timers in mode (0, model and mode2 to generate the delay.

2. Write an 8051 assembly level program to generate square wave with ON period of 20ms
and OFF period of 40ms. Use timers in mode 0, mode 1 and mode 2 to generate the delay.

3. Repeat the problems with interrupt for timers.

4. Repeat the above problems by writing programs in embedded C.

SET VIII

1. A switch is connected to P2.5. write an 8051 assembly level program to read the status of
switch and if switch is closed send serially ‘HELLO’, else send “WELCOME’ at baud
rate 9600.

2. Write an 8051 assembly level program to transfer a message SJCE serially by
programming serial communication in interrupt mode with baud rate 9600.

3. Repeat the problem 1 & 2 using embedded C program.



SET IX
1. Interface 4 digit multiplexed 7 segments LED and writes a program to display the

message SJCE.
2. Interface 4x4 hex keyboards and write a program to read the key closure and display hex
code for key pressed on 7 segment display.

SET X
1. Interface LCD module and write program to display a message.

2. Interface ADC a write a program to sample the signal and convert it into digital
3. Interface DAC and write program to generate various waveform.



SET 1 PROGRAMS

1.1 write an 8051 alp to add 10 bytes of data

o sFrites an

o3 mow
o4 mow
05 mow
os mow
o7 loop: add

o9 inc
10 next: inc

12 inc
13 mow
14 inc
15 mowv
16 mow
17 end

Before Execution:

oz oTrg f- ) -;-:_

os Jnc 1

=3
r0

11 dijmz r2, loop

rio
2r0, a
r0
a, T3
BrD, a

Address: ID;3uh

D:0z30: 01 02 03
D:0z4G: 00 00 00
D:0z60: 00 00 0O
D:0g78: 00 00 00

After Execution:

04 05 06 07 08
00 00 0O 00 oo
00 00 0O 00 0O
UEI 00 00 00 00

oo oo o0 DT

09
0o
00
FF

04 00 0O 0O
00 00 0D 0O
00 00 0O 0O
07 00 0O 0O

o0 oo 00 o0

T T NN nNn
.]ﬂ] ET _I\Hfmw#lﬂ Memory #2 A Memory ‘*3 A Memory 24 [

Address; [D; 30h

D:0x30: 01 02 03
D:0x48: 00 00 DO
D:0xe0: 00 00 0O
D:0x78: 00 00 DEI

I a T
TDLTM:] I\Hemorv #1 }‘\ Mernu'y "2 A Memorv # A Memory #4 [

04 05 06 07
00 00 00 00
00 00 00 00
UD IJU EIEI oo

o

08
oo
00
DD

09
0o
0o
Pl

[nin|

0A
0o
0o
07

i

oo
oo
oo
DEI

37
0o
oo
oo

Imi

oo
0o
0o
0o

(nin




1.2 Write an 8051 assembly level program to transfer 10 bytes of data from

external RAM location starting with 2000h to internal RAM starting from 30h

mov dptr,#2000h
mow Tl1,#F30h
mov i, #F0ANO
mowv a,#00h
movx a, @dptr
mow EBrl,a
inc rl
inc dptr
djnz r0,rpt
end

Before Execution:

Address: |>=::2EIIJEIh

H:0x002000: 01 O3 06 OB 03 D05 06 02 09 04 OO0 OO |
H:0x002016: 00 OO0 OO OO OO DO OO OO OO OO OO OO 0
H:0x00202C: 00O OO OO OO OO DO OO OO OO OO OO OO 0
M:0x002042: 00 OO OO OO OO DO OO OO DO OO OO OO

EO . i i
| [ | i\, l-‘lemorv#l.-{ Memory =2 E Memory =3 E Memory &4 ?

After Execution:

Address: |D: 30k

01 03 06 08 032 05
o0 00 OO OO 0O oo
D:0x60 o0 00 OO OO0 OO oo
D:0Ox78 00O 00 OO OO 00 00

= i e
| | I | E'i, Memory #1 Memory =2

D:0x30
D:0x48




1.3 Write an 8051 assembly level program to transfer 10 bytes of data
from location starting at 30h to location 35h.

o ; Write an 8051 ALP to transfer 10 bytes of data
02 from location starting at 30h to location SF:J
03 org 000h
04 mov rv0, #30h
s mov rl, #35h
(1] mov Tv2, #10h
a7 mov a, T2
0g add a, 0
o3 dec a
10 mov rl, a
11 mov a, T2
12 add a, T1
13 dec a
14 mov rl, a
15 repeat: mov a, Ero
16 mov Erl, a
17 dec r0
18 dec rl
19 djnz r2, repeat
20 end
Before Execution :
Address: iD:S[Ih
D:0x30: 01 D2 03 04 0S5 06 O7 08 09 0A 0D OO OO
D:0x48: 00 OO0 00O OO OO0 OO OO OO OO OO0 OO 0O OO
D:0x60: 00 OO 00 0O OO0 OO0 OO0 OO OO0 00 OO 0O OO
D:0x78: 00 OO0 00O OO OO0 OO OO0 OO0 FF 07 00O 0O OO
[y a0 o I ey N el
| <] » | » [\ Memory #1 4 Memory 22 Memory #3 Memory =4
After Execution:
Address: ]D;E[Ih
D:0x30: 01 02 03 04 05 01 02 03 04 05 06 07 08 09 OA 00 I
D:0x48: 00 00O 00 OO OO0 OO OO OO OO OO OO OO OO OO OO OO (
D:0x60: 00 00 00 00 00 00 0O 00 0O 00 0O 00 00 OO 0O 00 (
D:0x78: 00 0D OO0 0O OO0 OO OO OO FF 07 0D OO DO 01 O1 10 O
[ 1 (2107 T nn min
]\ Memory #1 4 Memory #2 Memory #3

Memory =4




1.4 Write an 8051 assembly level program to transfer 10 bytes of data
from location starting at 35h to location 30h.

0

02

03

04 org 000h

05 mov r0, #3S5h
(131 mov rl, #30h
07 mov r2, #0ah
08 repe=at: mov a, Er0
09 mov @Erl, a
10 inc r0

1 inc rl

12 dijnz r2, repeat
13 end

Before Execution:

Address: |D: 30h

:0x30: 01 02 03 04 0S 06 O7 08 09 0A OB 07 08
:0x48: 00 00 OO0 OO 0O OO OO OO DO OO OO OO 0O
:0xe0: 00 00 OO OO OO OO OO OO OO OO OO 0O DO
:0x78: 00 00 OO0 OO DO OO OD OO FF 07 00 0O OO

| g mh min]
{ I . I\, Memory #1 Memory =2 Memory =3 Memory =4

After execution:

Address: |D: 35h

D:0x35: 01 02 03 04 0S5 06 07 08 09
D:0x4D: 00 OO0 OO0 OO0 OO OO OO OO OO
D:0x65: 00 00 00 OO0 DOO OO OO QO OO
D:0x7D: 00 00 OO0 FF 07 00 00 00 D1

i s | = [ i ] e i (o]
|' i I'-, Hemnry#lj,h,r. Memory &2 }»._ Memory #3 .}\




1.5 Write an 8051 assembly level program to exchange 10 bytes of data
from location starting at 30h with data from location starting from 1000h.

01 ; Write an 8051 assembly level program to exchange 10 bytes
2 - of data from location starting

B3 - at 30h with data from location starting from 1000h.
04

o5 org 000h

06 mov r0, #30h

o7 mov dptr, #1000h

o8 mov T2, #0ah

09 zxrep=at: movx a, Edptr |

10 xch a, @ro

11 movx Edptr, a

12 inc roO

13 inc dptr

14 djnz r2, repesat

15 end

Before Execution
1000h:0BH,17H,2DH,41,4AH,53,52H,0FH,1CH,0AH
30H: 01H,02H,3H,4H,5H,6H,7H,8H,9H,0AH

Address: { 0:30h

:0x30: 0B 17 2D 41 4A 53 52 OF 1C 0A 00 00 0O
:0x48: 00 00 OO OO OO OO OD OO OO OO OO OO OO
:0x60: 00 OO0 OO OO OO OO OD OO OO OO OO OO DO
:0x78: 00 00 OO0 OO OO OO OO OO FF O7 0O 0O 0O

T NN NN
Memory #1 Memory 2 Memory =3 Memory =4

Dooo

After Execution:
30H: 0BH, 17H, 2DH, 41, 4AH, 53, 52H, 0OFH, 1CH, 0AH
1000H:01H,02H,3H,4H,5H,6H,7H,8H,9H,0AH

Address: [x:1000h

:0x001000: OB 17 2D 41 4A 53 52 0OF 1C 0A 00 0O
:0x001016: 00 OO0 OO OO OO0 OO0 OO OO OO OO OO OO
:0x00102C: 00 OO0 OO0 OO OO OO OO OO0 OO OO OO OO
:0x001042: 00 OO0 OO OO OO0 OO0 OO OO OO0 OO OO OO

CO = nm i ] I Im | i .l i i im i ] ' Nl
Memory #1 f'{- Memory =2 _}-‘ Memory &3 .}-\ Memory 4% ‘.-r

P T




1.6 Write an 8051 assembly level program to transfer 10 bytes of data
starting from location 8000h to location 9000h within the external memory.

r3,a
a,rl
dph,a
a, r0
dpl,a
a,r3
mowx ESdptr.,a
dptr
mowv a,dph
mowv Trl,a
mowv a,dpl
mowv ro,a
Ppop 4dpl
pop dph
inc dptr
dijnz r2, rpt
end

Before Execution:

Address: [«:8000h

:0xz008000: 01 D2
tO0x00801a: 00 OO
tOx00802C: 00 00
tOx008042: 00 0O

E 0 . i [m ]

Memory #1 Memory =%

b
L
b
4

After Execution:

Address: |H;E||]|:|l]h

{:0x009000: 01 02 03 04 05 0O 07 OS5 09 0OA OO0 OO |
X :0x009016: OO0 OO0 OO OO OO OO OO OO OO OO OO OO
{:0x00%902C: 00 OO0 OO OO OO OO OO OO OO OO OO 0O
> :0x009042: 00 OO0 OO OO OO OO OO OO OO OO OO OO

CO . im i
_ . I ] I'n, Hemorv#l,-‘-r, Memory 2 E Memory =3 ; Memory £4 ?




SET 2 PROGRAMS

2.1 Write an alp to add N bytes of data taking into account the possible
carry output.

01 org 000h
oy02 mov

03 mov

04 mov

05 clr a

o6

O7 rpt: add a,@ro0

o3 inc r0

09 jnc nocar

10 inc r2

11 nocar: djnz rl,Ipt

12 mov Er0, A

13 inc r0

14 mov a,r2

15 mov Er0,a

16 end

Before Execution:

Address: d:30H

D:0x30: 01 02 03 04 05 06 07 08 09 OA
D:0x3E: 00 00 00 OO0 0O 00 OO OO 0O 0O
D:0x4C: 00 00 00 00 OO 00 OO 00 00 0O

. = NN NN A0 00 00 o0 o0 a0 a0 an
4 'Y Memory #1,"\ Memory =2 }‘ Memory =3 h Memory #4 /

After Execution:

Address: |d:30H

D:0x30: 01 02 03 04 05 06 07 08 09 0OA
D:0x3E: 00 00 00 OO0 0O OO 0O 00 00 0O
D:0x4C: 00 00 00 0O 0O OO OO 00 00 0O

. = NN NN QA0 00 00 00 OO0 an a0 00
i ] 4 Memory #1 ,f'\ Memory #2 J‘\ Memory =3 }\ Memory #4 f




2.2 Write an alp to add N bytes of BCD numbers talking into
account the possible carry output.

o1 org 000h
o2 mov r0,#30h
03 mov r2,$#0ah
04 mov rl,#00h
05 mov a,#00h
08 :repsat: add a,@r0
o7 da a

o2 mov b,a

09 jnc next
10 mov a,rl

11 add a,#01h
12 da a

13 mov rl,a
14 neExXT: mov a,b

15 inc r0

16 djnz r2,repeat
a7 end

18

Before Execution:

Address: D:30h

D:0x30: 01 02 03 04 05 06 07 08 09 OA
D:0x3E: 00 00 00 00 OO0 OO OO0 00 00 OO
D:0x4C: 00 00 00O 00 OO OO 00 00 00 00

in- = N0 NN A0 00 00 00 00 00 00 00
g4 | i\ Memory #lﬂ Memory #2 )-‘ Memory #3 }\ Memory #4 /

After Execution:




2.3 Write an alp to find the average of N bytes of data.

org 000h
mov r0,#30h
mov rl,#0ah
mov b, rl
mov a,#00h

: add a, @r0
inc r0
djnz rl, repeat
div ab
end

Before Execution:

Address: |D:30h

D:0x30: 01 02 03 04 05 01 02 03 04 05
D:0x3E: 00 00 00 OO0 OO OO OO OO 0O 0O

D:0x4C: 00 00 00 00 OO0 OO OO OO0 00 0O
- NN NN A0 A0 00 00 N0 NN N0 00

_: Memory #1,-{. Memory 2 )‘ Memory %3 }\ Memory &4

After Execution

{egs
r1 (<00
r2 (x00
3 0x00
4 0x00
&) 0x00
s 0x00
7 (x00
ws
b 0x00
sp 07
<07
C:0x00...
(x00
(x0000
49
0.0000...
Ox00




2.4 Write an alp to subtract two BCD numbers.

01 org 0000h
02 mov r0,#30h
02 inc ro0

04 mov a,Blr0
05 mov r2,a
08 mov a,#%%h
O¥ subb a,r2
02 add a,#01h
09 dec r0

10 add a,@r0
11 da a

12 mov b,a

12 end

Before Execution:

Address: |D:30h

D:0x30: 5A 14 00 00 OO 0O 0O 0O 00 0O
D:0x3E: 00 00 0O 0O OO0 OO0 0O 00 0O OO

[D:0x4C: 00 00 00 00 00 00 0O 00 00 0O

= NN NN QA0 0N NA oN N0 0N N0 AN
I\ Memory #1,‘{. Memory #2 }\1 Memory #3 )\. Memory =4 f

After Execution:




2.5 Write an alp to add 2 multibyte numbers. Numbers starts from
location with address 30h and 40h. Store the results starting from
location 30h.

o1 org QOOh
02 mov r0,#30h

03 mov Trl,#40h

04 mov r2,%03h

os elr o

o8 peat: mov a, Er0D

o7 add a,Erl

os mov Er0,a

o9 inc r0

10 inc rl

11 djnz r2,repeat

12 mov a, #20h

13 addc a, #00h

14 mov Er0,a

15 end

18

Before Execution:

Address: |D:3h]h

D:0x30: 05 0OA 20 00 OO OO OO 0O 0O 00
D:0x3E: 00 00 01 02 03 00 OO OO 0O 00

J/D:0x4C: 00 00 00 00O 00 OO 0O 00 00 00

N NN A0 _00 N0 0N 00 00N N0 a0
Memory #1 }:.. Memory =2 h Memory #3 )\_ Memory =4 ,Pr

After Execution:

Address: |D:30h

D:0x30: 06 0C 23 00 00 00 OO 00 0O 00
D:0x3E: 00 00 01 02 03 00 OO OO0 0O 00

D:0x4C: 00 00 OO 00 0O 00 OO 0O 0O 00

NN NN A0 00 00 00 a0 00 00 00
Memory #1 /{' Memory =2 )-\ Memory #3 }1' Memory =4 f




SET 3 PROGRAMS

3.1 Write an 8051 assembly level program to count the number of even
Numbers and number of odd numbers in an array of ‘N’ bytes of data

000h
r0, #30h
rl,#0ah
mov r2,#00h
mov T3, #00h
mov a, @2r0
jb acc.0,o0dd
inc r2
sSsjmp next
inc 3
inc r0
dijnz rl1l,loo0p
end

Before execution

Address: |d:030h

D:0x30: 00 02 03 04 05 06 07 08 09 00 OO
D:0x48: 00 00 00 OO DO 0O OO OO OO DO OO
D:0x60: 00 00 00O 0O 0O OO OO OO OO OO DO
D:0x78: 00 00 00O DO DO OO OO FF 07 OO OO

L NN A0 00 00 00 T 00 00 00 00
1 . | b I's Memorv #1 4 Memorv 2 A Memorv#3 A Memarv 24 /

After Execution

Register | Value

=~ Regs
(x3a
(x00
x05

(00
(00
(=00
(00




3.2 Write an 8051 assembly level program to count the number of +ve numbers
and number of —ve numbers in an array of ‘N’ bytes of data.

MSB bit of data represents sign of the
number. If MSB is 1, then the number is
negative.

If MSB is 0, then the number is positive

oA org CO0O0h
o2 rOD, #30h
o3 rl,#¥0ah
r2, #00h
r3, #00h
a, @ro
b acc.T.neg
inc T2
SsJmp next
10 ; inmc T3
11 inc T0
12 djn= i, loop
13 =rud

Before execution:

B Address: |d:030h

D:0x30: FF FD
D:0x48: 00 oo
D:0x60: 00 oo
D:0x78: 00 oo

T NN NN A0 o0 o0 A0 T a0 00 600 A0
. 1 I 1 __|'\ Hemorv#l/{' Memory #2 )\ Memary #3 )\ Memory #4

After execution

Register |Vdue
= Regs

Ox3a
(00
Ox05
Ox05
(00
(00
(00
(00




3.3 Check whether the given byte of data is present in an array of ‘N’ bytes of
data. If present send 00 in Port 0 else send FF in Port 0

org 000h
mov r0,#30h
mov rl,%0ah
mov 40nh,#03h
:mov a,@r0

¢jne a,40h,no
mov p0,%00h
Sjmp lastc

inc r0

djnz rl,repeat
mov pl,#0ffh

end

Before execution:

fAMmﬁmm ﬂ

D:0x30: 00 01 02 04 05 Oe OO OO OO OO OO 0O OO OO OO OO O3 DO OO DO OO OO0 OO OO
D:0x48: 00 00 00 00 00 0O 0O OO 0O OO 0O OO 00 OO 00 0O OO OO0 0O 0O OO OO 0O 00
D:0xe0: 00 0O OO0 OO OO OO OO 00 OO 00 OO 0O OO OO 0O 0O OO OO 0O DO OO 00 00 0O

D:0x78: 00 00 00 00O OO OO QD OO FF O7 0O 0O OO O1 O1 10 OO OO 0O 0O OO OO 08 OO =
e nn NN
4] 4 | L I'-, Hemory#lx Memory %2 ,i Memory =3 X Memory #4 ?

After Execution:

Parallel Port 1 X

Port 1
7 Bits L
PG vV VvV

Pis: [0FF WV




3.4 Read the data from Portl. IfP1.1 is at logic0, find the largest number in an
array of ‘N’ bytes of data and store in location 40h. If P1.0 is at logicl, find the
smallest number in the array and store in the location 40h

o1 CYERACS 0O O B3

oz MO  BRID . o E3

o= IS B . O El

I 8 PSSP . OO

o= RS =1 . WO FFHR

os Py = Pl -0, SHMAaT. T ST
oy CLE

os E VI : SUBREBR A, BERO

ns I POE N CE

10 RN m , EEROD

a1 - H A A | I B EiD

12 DJN=Z RI1 6 REPEATI
13> o D <R DER . M

14 SJMmME LIS T

15 = .1 o MRONF B0, S OES

16 RN B BN

17 DEC Rl

12 ) z TN« O

19 MRS =, ER0

20 CLOMNE A, =B, NEINT

21 . . T FOEINNCE D

22 PECFNS UM, BEFRO

23 NAOE N CLER

p . | IDNJENZ RI1, REPERATIZ
25 o s <3 CHER . P

25 L= RO =, OO R

=2 ERIID

Before execution:

| Addess: |D.030H

D:0x30: 01 02 03 04 05 06 07 08 09 0A 00 00 0O OO 0O 0O O1 0O 0O 0O OO 00 00 0O
D:0x48: 00 00 00 0O 0O 0O 0O 0O 0O 0O OO OO OO OO OO OO 0O DO 0O 0O 0O 00 0O 0O
D:0x60: 00 00 00 00 OO 0O 0O 0O 0O 00 00 OO0 0O 00 0O 0O 0O 0O 0O 0O OO 00 0O 0O

D:0x78: 00 00 00O 00 0O 0O OO OO FF O7 00 OO OO 01 01 10 0O OO 0O OO 0O OO 08 0O >
T NN nn
] | 1 |\Hemorv#1KJﬂp.;_e;;Tg?"ﬁﬂﬁeﬁ,‘;ﬁi?L)?Dp@fﬁ?;}iﬁ'—fmm_m_m_mm_mm_mm_m_mJ

After execution:

=} Sys

b Ox00

sp 07
007

PC § C:0x00..
Ox00
O 0000
103
0.0001..
D01







SET 4 PROGRAMS

4.1 Writean8051 assemblylevel programto arrange anarray of ‘N’ bytes of
data in ascendingorder.

o1 org 000h
02 mov

03 rptl: mov rl,#05h

o4 dec rl

05 mov r0,#30h

D8 rpt2: mov a,@r0

o7 inc r0

os mov b, &r0

09 cjne a,b,nexl

10 nexl: jc next

11 xch a,b

12 mov @r0,b

13 dec r0

14 mov Er0,a

15 inc r0

18 next:djnz rl,rpt2

17 djnz r2,rptl

18 end

Before Execution:

Address: |d:30h

D:0x30: 01 03 04 02 05 00 00 0O 00 0O
D:0x3D: 00 00 00 OO OO OO 0O 0O 00 00

D:0x4A: 00 00 00O OO OO OO 0O 0O 00 0O

- AN NN A0 00 00 NN AN 0N an nn
1\ Memory #11’{1 Memory =2 }'\ Memory #3 )\l Memory =4 .(f

After Execution:

Address: |d:30h

D:0x30: 01 02 03 04 05 00 00 00 00 OO
D:0x3D: 00 00 00O 00O OO0 OO OO 00 00 0O
D:0x4A: 00 00 0O 0O OO0 OO 0O 0O 00 0O

- = NN NN A0 N0 o 00 00 N0 0N N0
(J4y kL) Hemor\r#ll;ﬂ Memory #2 )\. Memory #3 )\ Memory #4 f




4.2 Writean 8051 assemblylevel programto arrange an array of ‘N’ bytes of
data in descendingorder.

01 org 000}
o2 mov
03 againl: mov rl,#0Ah
04 dec rl
05 mov r0,#30h
08 again2: mov a,@ro
o7 inc r0
os mov b, @r0
09 c¢jne a,b,nexl
10 nexl: jnc nextc
11 xch a,b
12 mov Er0,b
13 dec r0
14 mov @r0,a
15 inc r0
16 ne z djnz rl,again?2
17 djnz r2,againl
12 end
19

Before Execution:

Address: |d:30h

D:0x30: 01 04 03 06 02 00 05 09 08 07
D:0x3D: 00 00 OO0 00 0O 00 00 OO 00 0O

D:0x4A: 00 00 00O OO OO 0O OO 0O 00 OO
- NN NN A0 00 00 00 00 00 00 00

) .- Memory #1‘& Memory =2 }'\. Memory #3 )\ Memory =4 j'

After Execution:

Address: d:30h

D:0x30: 09 08 07 06 05 04 03 02 01 0O
D:0x3D: 00 00 00 00 OO 0O OO 0O 0O 0O

D:0x4A: 00 00 00 00 OO OO OO 0O 00 0O

nn NN Q0 00 a0 00 00 a0 00 00
Memory £1 ;{ Memory =2 }\ Memory #3 h Memory 4 f




4.3 Write an 8051 assembly level program to find whether the given number is
prime or not. If prime send FF to Port0 else send 00 to Port0.

org 000h
mov rl, #02h
mov r2,#13
cijne r2,

jc prime
mov b, #02h
mov a,r2
div ab

mov r0,a
inc ro0

mov b, rl
mov a,r2
div ab

xch a,b

jz compo
inc rl

mov a,rl
cjne a,00h,xpt
mov p0, #0FFh
sjmp done
mov p0O, #00n

After Execution:

Port 0

—— 7 Bits 0
PO: [0xFF G VVVIV WM

Pins: [IXFF UV VW




4.4 Write an 8051 assembly level program to find the factorial of a given number (using
recursiveprocedure).

o1 org 000h

o2 mov a,#05h

03 mov rl,a

04 Acall factorial
05 mov 40h.,a

08 sjmp lastl

OFr factorial:dec 1D

035 cjne r0,#01h,product
09 sjmp last

10 product: mov b, rD

11 mul ab

12 Acall factorial
13 last: RET

14 lascl:

15 END

18

After Execution:

Address: d:40h

D:0x40: 78 00 00 00 OO0 OO0 0O 0O 00 0O
D:0x4D: 00 00 00 OO 0O OO OO 00 0O 0O
D:0x5A: 00 00 00 OO OO OO 0O 0O 0O 0O

,n-[trgffz- AN NN A0 00 AN 00 Nnn Nn 0o nn
1\ Memory £1 ;{l Memory %2 }\ Memory #3 J'-l Memory #4 f‘r




4.5 Writean 8051 assemblylevel program for BCD up counter. Show each count
in Port 0 with appropriate delay.

org 0O0Oh

mov a,#00h
mov p0,a
acall delay
add a,#01

da a

cjne a,#00h,upc
sjmp again
mov rl, #0FFh
mov r2,#0FFh
mov r3,#0FFh
djnz r3,del3
djnz r2,del2
dijnz rl,dell
ret

end

After Execution:

Port 0

——— 7 Bits 0
PO: |I0X10 Frrerrrr

Pins: (0xX00




4.6 Write an 8051 assembly level program for BCD down counter. Show each
countin Port 0 with appropriate delay.

01 org 000h
£>02 again: mov a,#9%%h
03  upc: mov p0d,a
04 acall delay
05 add a,#9%h
06 da a
o7 cjne a,#00h,upc
os sjmp again
09
10
11 d E
12 del3: djnz r3,dsl3
13 djnz r2,del2
14 djnz rl,d=sll
15 ret
16 end

After Execution:

Port 0

pr— Bits 0
PO:0X33 wrrmlrvw

Pins: (030 @rrerrrr




SET S PROGRAMS

5.1 Write an 8051 assembly level program to check whether the given byte of data is
palindrome. If‘yes’ send 00 to Port0 else send FF to Port0

o | 0008
02

03

04

08

06

o7

0g

09

10

11

12

13 MOV A, B

14 ANL A, #0OFH
15 MOV B, A
16 MOV A, ERO
17 ANL A, $#0FH
18 CJNE A, B, NC
19 MOV A, #00H
20 MOV PO, A

21 SIMP LAST

22 NO:MOV A, #0FFH
23 MOV PO, A

24 LAST :MOV A, $00H

25 END

26

Before and afterexecution

Port 0

7 Bits 0
Po:[0x00 rrT T T
Pins: [0x00 T TTTTTT

Address: [d-030h

D:0x30: FF 00 OO0 OO OO 0O 0O 00 OO0 0O DO 0O 0O 00 00 OO0 0O OO OO0
D:0x48: 00 00 OO0 OO0 DO 00 00 00 OO0 DO DO 00 00 00 00 00 DO OO OO0
D:0x60: 0O 00 OO0 OO DO 0O 0O 00 OO0 OO DO 0O 0O 00 00 OO0 0O DD OO0

D:0x78: 00 00 0o 00 00 00 DO D1 D1 10 00 00 OO0 DO DO O8 =
D= 1 P e e T )
1 uinr’ F\l‘-lernory#l .lr{ Memory 2 i Memory =3 }2 Memory =4 ?l

Simulation t1: 0.00008761 sec L:23 C:130 NUM W




5.2 Write an 8051 assembly level program to check whether the lower nibble is
greaterthanuppernibbleofA.If*yes’send00toPort0elsesend FF to Port0.

) ORG COO0H
02 RO,
03 MOV A,
04 A,
1] B,
06 A,
07 SWAP A
0s ANL A, #0FH
03 CLR C

10 SUBE A, E

11 JC YES

12 MOV A, #0FFH
13 MOV PO, A

14 SJMP LAST

15 YES: MOV A, #00H
16 MOV PO, A

& TAST:

18 END

19

i =]

e H

D sk

[ ]
L] {
[=]

Before execution

Address: |d30h

:0=x30: oo
:0x48: 0o
:0x60: oo
:0x78: oo

. N=00 . TT NN NN 0 00 o0 a0 T 00 00 00 00
1d r} [\ Memory #1 £ Memory #2 )| Memory #3 J, Memory 24

After execution

Parallel Port 0 b 4
Fort 0
Bits 0

Fi
PO 000 FTTTTTTT
Pins: [0:00 T TTTTTT




5.3 Write an 8051 assembly level program to convert 2 digit BCD to ASCII
numbers and storetheminlocation30h(LSB)and31h(MSB)

01

03
04
05
08
07
08
03
10
11
12
13
14

Before execution

Address: [D; 40h

:0x40: 00
:0x58: 00
:0x70: oo
:0xB8: 00

Cles A 0L Ao o

il o0 oo _mm nn [} o0 o0 o0
] i b ] ) [\ Memory #1 ,}\Hemorv #2A Memory #3 )\ Memory =4

After execution

Address: [D; 30K

:0x30: 37 31 00 0O
:0x48: 00 00 0O OO
:0x60: 00 0O 0D OO
:0x78: 00 DO 0O OO

o Clee U0 o AN N NN QO T 00 00 a0 o0
1_ r\[ I: Memory #1 %Memorv #2A Memory #3 ]\ Memory #4




5.4 Write an 8051 assembly level program to find the square of a number using
look up table technique

01 ORG 000H
\02 MOV DPTR, #100H

03 MOV A,#06

04 MOVC A,EA+DPTR

05 MOV R2,A

e

07

08 ORG 100H

09 SQUARE:DB 00H,01H,04H, 08
10 END

Before execution

Register | Valve |
=l Regs

D 0x00

1 (<00

2 0x00

3 0x00

4 0x00

5 0x00

3 0x00

7 0x00

(x00
0x00
x07
07
C:0x00..
x00
(x0000
0
0.0000..
Ox00




After execution

=i~ Regs
0

rl (=00

(x36

(x00

(00

(x00

(00

(x00

b (x 00
5p 07
Sp_max x07
P $ C:0x00..
aunr 1 (x00
dptr x0100
states &

sec 0.0000..

pSW 00




5.5 Write an 8051 assembly level program to find the square root of a
number

Bt org 000h

02 mov rl, %64

03 mov 0, %01

04 again: mov b,r0
05 mov a,r0

e mul ab

07 cjne a,0lh,nextc
08 sjmp jumpl

09 next: jnc jump2
10 inc r0

11 sjmp again

12 ump2: dec r0

13 umpl: mov rl,00h
14 mov 41h,T0

15 end

Before execution

: Addms&|¢41h

D:0x41: 00 00 0O OO0 0O OO OO OO OO 0O OO 0O OO
D:0=x59: 00 00 0O 00 0O OO OO 00 OO OO0 00 00 o0
D:0%71: 00 0O 00 OO OO 0O OO OO OO 0O 0O OO 0O
D:0x89: 00 00 00 DD 0o 05 00 FF OO OO 0O DD 0O

an nn 0 a0 no o0 o0 a0 o0 a0 on
] | ] I's Hemory#l}{ Memory £2 )\ Memory %3 }\ Memary #4 /

After execution

Address: |d4Th

D:0x41: 08 00 00 0O 0O 00D 00 OO 0O OO OO 0O 0O 00 00 OO0 OO0 0O DO 0O 0O 0O
D:0x59: 00 00 0O 0O 0O 0O OO OO OO OO OO OO OO OO OO DO OO OO OO OO OO OO
D:0x71: 00 00 0O QO OO OD OO OO OO OO DD OO OO OCODOOFFO7O00DOODDOLIN

+(D:0x89: 00 00 00 0O OO 08 0O FF 00 0O OO OO OO OO FF OO OO OO OO OO OO OO OO FE -
an nn an
] | ] |\ Hemor\r#li Memory 2 x Memory £3 }E Memory =4 j




SET 6 PROGRAMS

6.1Write a assembly level program (8051) to check if the number is a 2 out of 5
code or not.

r0, #00h

rl, #05h

r2,#03h

a, r2

a, #0EOh

done

a,r2

C

! rrc a

next

r0
C djnz rl, repeat
cjne r0,#02h,done
mov p0,#00h
sSjmp =Xt

mov p0,#0FFh

After Execution:

Parallel Port 0 X

Port 0

7 Bits 0
PO:Dx00 rrrrrrrr

Pins: [0x00 ~rrrrrrrr




6.2 Write a assembly level program to find the Fibonacci series.

r0

rl,02h

r2,a ; result wvill be i
djnz r3,repeat
end

Before Execution:

Address: |d:30h

D:0x30: 00 01 01 02 03 00 00 0O 0O
D:0x3D: 00 00 00 00 OO OO OO 0O 0O

D:0x4A: 00 00 OO0 00 0O OO OO 00 0O

- NN NN A0 00 00 00 00 00 00
L\ Memory #lf‘ Memory =2 }\_ Memaory =3 )\‘ Memory =4 f

iemory

After Execution:

Address: |d:30h

D:0x30: 01 01 02 03 05 00 00 00 00 0O
D:0x3D: 00 00 00 OO0 0O OO OO 0O 00 0O

D:0x4A: 00 00 00 OO0 0O OO 0O 0O 00 0O
- NN NN A0 N0 0N A0 00 00 00 00

- _- Memory #1 .’{\ Memory =2 }\' Memory %3 }\l Memory =4 f




6.3 Writean assemblylevel program to find LCM and HCF of2 numbers.

r2,
3, 3
mov r4,
3 olr a
mov a, r3
cjne a, 04h , skip
sjmp next
skip: je no
clr o
mov a, r3
subb a, r4
mov r3, a
sjmp yes
clr ¢
mov a, r4
subb a, r3
mov r4, a

/es: mov a, r3
clr ¢
cjne a, 04h,

(L: mov a, r2

mov b, r3
div ab
mov 40h, a
mov 4lh, r3
end

Before Execution:

Address: d:30h

D:0x30: 04 08 00 OO0 0O 0O OO 0O 0O 0O
D:0x3D: 00 00 00 00 00 00 00 00 00 0O
D:0x4A: 00 00O 00 OO 0O 0O 0O 0O 0O 0O

s - AN NN QO 00 00 00 0N 00 00 00
A <4 ¥} ¥\ Memory #1'& Memory #2 }\ Memory #3 )-‘ Memory #4 f

After Execution:

Address: |d:40h

D:0x40: 08 04 00 00 00 OO0 OO OO0 0O
D:0x4D: 00 00 00 OO0 00 00 00 00O 0O
D: 01{5151 00 00 00 OO0 OO OO0 OO 0O 0O

O0 G0

al- nn NN Ao A 00 A0 0N
RLT 101\ Mesmory #1 £ Memory 72 Memery #3 A Memory #4




6.4 Write an 8051 ALP to send message HELLO serially once in every 2
sec.Program timer and serial communication in interrupt mode

org 000h

mov TMOL, #21h

mov TH1,#0FDH

mov SCON, #50h

setb TR1l

mov rD,#28h

mov dptr, #msg

rpt: clr a

move A, EA+DPTR

cjne A,#"S",send

ACALL DELAY

sjmp Ipt

send: mov SBUF,A
jnb TI,wait
clr TI
inc DPTR
sjmp xrpt

ay: mov tl0, #0Bh

mov tho, #3Ch
setb TRO
JNB TFO,WAIT1
Clr tr0
clr tf0
mov r0,#28h
djnz r0,delay

% E j} q QuA II'rmi:IIEIIIIP
Pdlote <3/ 1) KELLO HELLO ELLO ELLO ELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HEL

Reger Value




SET 7 PROGRAMS

7.1 WAP to generate a square wave on P1.5 with 50% Duty Cycle. Program
timers in mode(, model and mode2 to generate delay

Mode 0

n | ORG 0O0H

2 MOV TMOD, #00H
3 HERE: MOV TLO, #04EH
4 MOV THO, #54H
5 CPL P1.S

(3 ACALL DELAY
17 SJMP HERE

8 DELAY:SETE TR1

9 WAIT: JNB TF1l,WAIT
0 CLR TF1

1 CLR TRL

2 RET

3 END

After Execution

Seup..|bpon.| [ 005 (#0006 [0200000% 00100005 |[in] out] Ab| i st || o | s

x1-

pl5




Mode 1

01 org
02
03
04
05
08
o7
08
09
10
11

i

mov tmod,$#01lh

peat: mov tl0,#00h

mov thi,$#00h
seth tr0
jnb tf0,wait
clr trd
clr tf0
cpl pl.s
SJmp repeat
end

After Execution

Min Time: Max Time: Range: Grid: Zoom: Code: Setup Min/Max:
Setup .| Export..] | 0.0s 4317401 s | 05000005 | 0.0250005 | In | Out AI!J [ J
Oe1-
-
=
00— - +
s U e L SO o e S e T SR ST S
3.825000 8 40750002




Mode 2

01 ORG 0OH
02 MOV TMOLD, $#20H

03 HERE:MOV TLO, #0A4H
04 MOV THO, #0RA4H

05 CPL P1.5

06 ACALL DELAY

07 SJMF HERE

08 DELAY:SETE TR1

09 [FAIT:JNR TF1,WAIT
10 CLR TF1

1T CLR TR1

12 RET

13 END

After Execution

Min Time: Max Ti}nez Range: Gnd: Zoom: Code: S elup‘ MiﬁfMax’

T e 00s 5.062531 ¢ 5000000 ms 0250000 ms m Out] A self| show | _]_l

Ox1

pl5s




7.3 WAP to generate a rectangular wave with T(on)=20ms and T (off)=40ms.
Use Timer0 in mode(, model and mode2 to generate delay.

Mode 0

01 prg 000n
02 mov TMOL, #20h ;timerl in modeZ
03 mov TH1,#00h ;locad count value
04 mov TL1,#00h
05 repeat: mov r0,#3d scount tec get 20ms
08 setbh pl.S stoggle p2
g¢ loop: setbh TR1 sstart timer
08 wait: jnb TF1l,wait swait for timer overflow
09 elr TR1 :stop timer
10 elr TFl
11 djnz r0, loop ;sclear timer flag
12 repeatl: mov rl,#6d ;count to get 40ms
13 clr pl.5
14 loop setbh TR1
15 wait jnb TFl1l,waitl
16 eclr TR1 sstop €
17 elr TF1
18 djnz rl, loopl
19 sjmp repeat
20 end
21
After Execution
Min Time: Max Time: Range: Grid: Zoom: Code: Setup Min/Max:

x1-

Setup ...| Export . 00s 7143212 s |20.00000 ms |1.000000 ms \_n[@ ﬂﬂ _]

pl5




Mode 1

m
02
03
04
05
06
07
08
03
10
11
12
13
14
15
16
17

PRG 000H

MOV TMOL, #01H
rpt:MON TLO, #0FEH
MOV THO, #0B7H
SETE P1.5
ACALL DELAY
MOV TLO, #0FEH
MOV THO, $€FH
CLR P1.5
ACALL DELAY
SJMP RET

DELRY : SETHB TRO
WAIT:JNB TFO,WAIT
CLR TFO

CLR TRO

RET

END

After Execution

Min Time: Max Time: Range: Grid: Zoom: Code: Setup Min/Max:

Setup ...| Export .. 00s 7143212 s |20.00000 ms |1.000000 ms \_ni@ﬂ‘_] !

pl5

x1-




Mode 2

0
02
03
04
05
0B
07
08
03
10
11
12
13
14
15
186
17
18
19
20
21

brg ooon

repeatl: mov rl, #14&8d scount

mov TMOD,#20h stimerl 1
mov TH1,#00h :load co
mov TL1,#00h

repesat: mov rD,$744d scount to get 20

seth pl.5
seth TR1
jnb TF1l,wait jwal
elr TRl ;step
alr TFl1
djnz r0, loop

elr pl.S
setbh TR1
jnb TFl,waitl

eclr TR1 :stop
elr TFl
djnz rl, loopl
sjmp repeat
end

After Execution

Min Time: Max Time: Range: Grid: Zoom: Code: Setup Min/Max:

el Beanl 00s  [7.1832125 [2000000ms (1.000000ms | In [[Du] | self| Show || Auo | Unds |

pl5

Ox1—




7.4 Repeat above problems to generate square wave with interrupts for timers

Mode 0

01 brg 0o00R
02 1jmp main
03 org 000bh
04 1lijmp timer
05
06 org 100nh
07 main:
0s timer0 interrupt
09
10
11
12
iEn]
14 org 1
15 timer: clr tx0
16 3b pl.5,nextl
17 cjne a,#0€6h,nextc2
18 setb pl.S
18 clr a
20 sjmp don
21 nextc2: inc a
22 sjmp done
23 mextl: cjne a, #03h,next3
24 clr pl.5
25 clr a
26 sjmp done
27 nex inc a
28 done: mow tho, #50h
29 mov tl0,#00nh

<] I

After Execution

Min Time: Max Time: Range: Gnd: Zoom: Code: Setup Min/Max:

Oc1— e —

Satip 2l ol 00s 61656645 |1.000000s [0.050000s |[in| out| An| oef| Show || auo | Undo |

pl5

=0



Mode 1

01 pbrg 000N
02 1jmp main
03 org COO0Obh
04 19mp timer
a5
06 org 100h
07 main: mov tmod, #01h
e mov ie,#382h timer0 interrupt
09 mov tho,#50h
10 mov tld,#00h
1 setb tro
12 waict: simp wait
13
14 org 200h
15 timer: clr tro
16 3b pl.5,nextl
17 cjne a,#06h,next2
18 setb pl.5S
19 clr a
20 simp don
21 next2: inc a
22 sjmp done
23 nextl: cjne a,#03h,nextc3
24 clr pl.5
25 clr a
26 sjmp done
27 next3: inc a
28 mov thi,#50h
29 mov tl0,#00h
Ach Tt L )
141 |
Min Time: Max Time: .Hamge' Grid: Zoor: Code: .Selup Min/Mas:

Setup ...| Export . 00s G165664 s | 1.000000s | 0.050000 s EM&J

pl5

- —— — —F




01 brg coon
02 1jmp main
03 org C000bh
04 ljmp timer
0s
e
07 main: mov tmod, #02h
08 mov ie,#82h :Enabl
ng mov thi,#00h
10 mov tl0,#00h
1 setb tro
12 waict: sjmp wait
13
14 org 200h
1h timer: jb pl.5,nextcl
16 cjne a,#%0h,nextc2
17 setb pl.5
18 clr a
19 simp done
20 nextd: inc a
21 sjmp done
2 cjne a,#48h,next3

clr pl.5

clr a

sjmp done

inc a
reti

Min Time: Max Time: Range: Grid: Zoor: Code: .Selup Min/Mas:

Setup ...| Export . 00s G165664 s | 1.000000s | 0.050000 s El ou| A sl

- —— —




1. WAP to generate a rectangular wave with T(on)=20ms and
T(off)=40ms. Use TimerO in mode0, model and mode2 to
generate delay.

Mode 0

m
mov TMOLD, #20h
mov TH1, #00h
mov TL1,#00h
.: mov r0,#3d
setb pl.5
setb TRl
jnb TF1l,wait
clr TR1
elr TF1
djnz r0, loop
repeatl: mov rl, #6d
elr pl.5
setbh TR1
jnb TFl,waitl
elr TR1
clr TF1
djnz rli, loopl
sjmp repeat
end

After Execution:

Min Time: Max Time: Range: Grid: Zoom: Code: Setup Min/Max:

T [ 00s [71432125 [2000000ms [1.000000ms | In |[Ou] A| Sel]| Show || Auo | Undo |

Ol—




PRG 000H

MOV TMOD, #01H

rpt: MOV TLO, #0FEH
MOV THO, #0B7H
SETB P1.5

ACALL DELAY

MOV TLO, #0FEH

MOV THO, #€FH

CLR P1.5

ACALL DELAY

SJME RFT
DELAY : SETE TRO
WAIT:JNB TFO,WAIT
CLR TFO

CLR TRO

RET

END

After execution

Min Time: Max Time: Range: Grid: Zoom: Code: Setup Min/Max:

el Beanl 00s  [7.1832125 [2000000ms (1.000000ms | In [[Du] | self| Show || Auo | Unds |

Ox1—




Repeat above problems to generate square wave with interrupts for timers

Mode 0

prg ocoon

1jmp main
org 000bh

l1jmp timer

mov tmod, #

tho, #5

tl0, #00nh
seth trx0

simp wait

imer : clr trxro
3 pl.5,nextcl
cjne a,#0€6h,nexc2
seth pl.5
clr a
sjmp done
nexca2: inc a
sjmp done
nextl : cijne a,#03h,next3
clr pl.5
clr a
sjmp done
3 inc a
mov tho,#50h
mov tl0,#00h

e T

[«T

After execution

Min Time: Max Time: Range: Grid: Zoor: Code Setup Min/Max:

Setup ...| Export . 00s G165664 s | 1.000000s | 0.050000 s Ei ou| A sl

o1- —— — i —




Mode 1

prg ocoon

1jmp main
org 000bh

1jmp timexr

ie, #8
tho, # )
tl0, #00nh
setb trxo
simp wait
imer: clr trxo
b pl.S,nextl
cjne a,#%06h,nexc2
setb pl.5S
clr a
simp done
next: inc a
sjmp done
nextl: cijne a,#03h,nextc3
clr pl.5
clr a
sjmp done
next3: inc a
done : mov tho
mov tlo, #00h

T T ]

1T

After execution

Min Time: Mar Time: Range: Grid: Zoom

Code: Setup Min/Max:

01— — SRS —

Setup ... Expg,.,l 0.0s E16.5664 s | 1.000000s | 0.050000 s M ﬂl_l ; [




Mode 2

01 brg 000n
02 1jmp main
03 org 000bh
04 1jmp timer
0s
06
o7y
08
09
10
11
12
13
14
15 timer: jb pl.5,nexcl
16 cjne a,#%0h,nexc2
17 setbh pl.5
18 elr a
19 sjmp done
20 nmext2: inc a
21 sjimp done
22 nextl: cjne a,#48h,next3
23 clr pl.5
24 elr a
25 sjmp done

P inc a

reti

After execution

Min Time: Max Time: Range: Gnd: Zoom: Code: Setup Min/Max:

Satip 2l ol 00s 61656645 |1.000000s [0.050000s |[in| out| An| oef| Show || auo | Undo |

Oc1— e —




Repeat above problems of status check and interrupt methods to generate
square wave using embedded ¢ programs.

Mode 0 using interrupt

01Fkinclude<regsl.n>

g2 | sbit mybitc = P1"°5;

03 | int a=0;

04 -

05 wvoid timer (void) interrupt 1
o6 1 TRO = O;

o7 if('mybitc){ if(a=—6€) imybic=1;a=0:}
08 else{a++;} ]

09 | else | if (a==3) {imybit=0;a=0;}
10 else{a++;} ¥

11 | THO=0x50;

12 TLO=0x00;

13 | TRO=1;

14 1}

15 -

16 void main (void)

17254 THMOD = 0x00;

18 IE = Ox82;

19 | THO =

20 TLO = C

21 | TRO=1;

22 while (1) ;

23 L3

After execution

Min Time: Max Time: Range: Grid: Zoom: Code: Setup Min/Max:

Erl Bt 0.0s 66715725 [1.000000s [0.050000s |[In] out| an| self| Show || Auwo | Unda |

Ox1— — — N




01Efinclude<reg5l.h>

g2 | sbit mybit = P1°5;

03 | int a=0;

04 -

05 woid timer (void) interrupt 1
06 TRO = O;
a7 | if (mybit)
o8 { mybit=0;

09 | THO=0=xEF ;
10 TLO=0xFE; }
11 mybit=1;
12

13

14

101 ]

T

17 wvoid main (void)

181 TMOLD =

19 IE =

20 THO

21 TLO

22 TRO=1;

23 while(l)

24 -]

After execution

Min Time: Max Time: Range: Grid: Zoom: Code: Setup Min/Max:

Setup ...| Export .. 00s 667.1572s | 1.000000s | 0.050000 s E‘Mﬂ]_]

01— — r— i i




Mode 2 using interrupt

m }'—_.lt' include<regS5l.h>

02 | sbit mybit = P1"5;

03 | int a=0;

04 -

05 woid timer (void) interrupt 1
06 { TRO = 0;

07 | if (!mybic){ if (a==0x50) {mybit=1;a=0;}
0g else{a++;} ]

09 | else{ if (a==0x48) {mybit=0;a=0;}
10 else{a++;} ]

11 | TRO=1;

2] )

13 -

14 woid main (void)

15851 4 TMOD = 0x02;

16 IE = Ox82;

17 THO = 0x00;

18 TLO = O0x00;

19 | TRO=1;

20 | while (1)

21 %}

Min Time: Max Time: Range: Grid: Zoom: Code: Setup Min/Max:

Setup...| Export .| 00s B67.1572s | 1.000000s | 0.050000s EMM_J |

Ox1— — r— N ey




Mode 0 using status check

01 finclude<reg5l.h>

02 | sbit mybit = P1"5;
03

04 | void timer (char) ;

05

06 “ main (void)

ozlt TMOD = o0x00;

08 while(l)

0g i mybit=1;

10 timer (1) ;

11 mybitc=0;

12 timexr (2) ;

13

14

15 b=

16 woid timer (char n)
17 unsigned char i;
18 for (i=0; 1<3™"m; 1i++)
19 i TLO = 0x00;
20 THO = 0Ox50;
21 TRO = 1;

22 while (!'TFO) ;
23

24

25

26 1

Min Time: Max Time: Range: Grid: Zoom: Code: Setup Min/Max:

Setup .| Export ... 00s 5.318804 s | 1.000000s | 0.050000 s E] Out ﬁ'_J_l |

Ox1— —h 1 ]




Mode 1 using status check

02 | sbit mybi

03

04 | void timer (char) ;

0% 1~

06 main(void)

o7E ¢ TMOD = Ox01;

08 | while (1)

03 mybit=1;

10 | timer (1)

11 mybit=0;

12 | timer (2) ;

13 ]

14 | }

15

16 void timer (char n)
171 € unsigned char i;
18 | for (i=0; i<n; i++)
19 { TLO = 0x00;
20 | THO = 0x50;
21 TRO = 1;

22 | while (!TFO) :
23 TRO = 0;

24 | TFO = 0;

25 ]

26 -}




After execution

Min Time: Max Time: Range: Gnd: Zoorm: Code: Setup Min/Max:

Setup ...| Export ... 00s 5316804 s | 1.000000s | 0.050000s E] Out ﬂ'_J_]

B1- —h — —

Mode 2 using status check

01 Hkinclude<regsli.h>

02 { sbit mybit = 183

03 |

04 § void timer (char)

05 |

06 “ main (void)

07« TMOD = Ox02;

og while (1)

09 | { mybit=1;

10 tcimer (1)

11 | mybit=0;

12 timer (2)

13 |

14

15 =

16 woid timer (char n)

17EL unsigned char i;

18 for (i=0; i< T3*mn; i++)
19 | { TLO = O0x03;

20 TRO = 1
21 | while (!
22 TRO = 0O
23 | TEFO |
24 ¥

25 =}

FO) ;




Min Time: Max Time: Range: Gnd: Zoorm: Code: Setup Min/Max:

Setup ...| Export . 00s 5316804 s | 1.000000s | 0.050000s E' Out ﬁUA-MJ

Ox1— —h — 1 L




SET 8 PROGRAMS

8.1 A switch is connected to P2.5. write an 8051 assembly level program to
read the status of switch and if switch is closed send serially "HELLO(', else
send WELCOME' at baud rate 9600.

org 000h
mov TMOD, #20h
mov TH1,#-3
mov TL1l,#$#-3
mov SCON, #50h
setbh TR1
jnb p2.5,next
mov dptr, fmessagel2
clr A
move a, Ba+dptr
jz 51
acall send
inc dptr
sjmp FN
next: mov dptr, #messagel
clr a
movc a, @a+dptr
jz 51
acall send
inc dptr
sjmp LN
mow sbuf, a
jnb TI, here
clr TI
ret

db

db




HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HELLO
0 HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HELLO
L0 HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HELL
LLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HEL
ELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HE
HELLO HELLO HELLO HELLO HELLO HELLO HFr*@ —wsrre —uerra . HE[L0 HELLO HELLO HELLO H
HELLO HELLO HELLO HELLO HELLO HELLO  |%rs/elfont2 | HELLO HELLO HELLO HELLO I
HELLO ~ HELLO ~ HELLO  HELLO HELLO HELLO [ Pw2 ) HELLO HELLO HELLO  HELLO
HELLO ~HELLO HELLO HELLO HELLO  HELLO , i .0 HELLO HELLO HELLO  HELLO
o HELLO HELLO HELLO HELLO HELLo HELLo| "21%0F WWTWMMWN o "HE[lo HELLO HELLO HELLO
LO HELLO HELLO HELLO HELLO HELLO  HELL| Pins[00F prwwwww LLO HELLO ~HELLO HELLO  HELL
LLO HELLO HELLO HELLO HELLO HELLO  HELI [ELLO  HELLO HELLO HELLO  HEL
ELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HE
HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO H
HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO |
HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HELLO
HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HELLO
0 HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HELLO
LO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HELL
LLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HEL
ELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HE
HELLO ~HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO H
HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO |
HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HELLO
HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HELLO
0 HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HELLO
LO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HELL
LLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO  HEL
ELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HE
HELLO ~HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO H
HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HELLO HE

ME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME WELCOME  WELCOME  WELI
WELCOME ~ WELCOME  WELCOME WELCOME WELCOME  WELCOME WELCOME  WELCOME  WELCOME  WELCOME
ME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME  WELI
WELCOME  WELCOME  WELCOME  WELCOME  WELCOME  WELCOME WELCOME  WELCOME  WELCOME  WELCOME
ME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME  WELCOME  WELI
WELCOME WELCOME  WELCOME WELCOME  WELCOME [weroeus —wmrasus—uEIC0ME  WELCOME ~ WELCOME
ME WELCOME WELCOME WELCOME WELCOME  WELC|™era'=iforte “ fE WELCOME WELCOME  WEL(

WELCOME ~ WELCOME  WELCOME  WELCOME  WELCOME Port 2 JELCOME ~ WELCOME  WELCOME

ME WELCOME WELCOME WELCOME WELCOME  WELCI .. 7_Bis 0 (F WELCOME WELCOME WEL
WELCOME  WELCOME  WELCOME ~ WELCOME WELCOME || FZI™ MWMMIMNMWM |Ief nour  WELCOME  WELCOME
ME WELCOME WELCOME WELCOME WELCOME WELC|| pins[0#f wwwwwwww [E  WELCOME WELCOME  WEL(
WELCOME WELCOME WELCOME WELCOME  WELCOME JELCOME  WELCOME  WELCOME
ME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME  WEL(
WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME
ME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WEL(
WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME
ME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WEL(
WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME
ME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME  WEL(
WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME
ME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WEL(
WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME
ME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WEL(
WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME
ME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WEL(
WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME
ME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WEL(
WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME
ME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME  WEL(
WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WELCOME
ME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME WELCOME  WEL(




2.Write an 8051 assembly level program to transfer a message SJCE serially by
programming seriall communication in interrupt mode with baud rate 9600.

0i org 000h

[ - main: mow TMOD, #20h
03 mowv THL,#-3

04 mow TLL,#-3

05 mowv SCON, #50h

6 seth TR1

0¥y mowv dptr, #messagel
8 FN: clr A

09 movc a, Ga+dptr

10 acall send

11 inc dptr

12 sjmp FH

13 l: simp sl

14 send: mov sbuf, a
15 were: jnbkb TI, here
16 r TI

17

18

19




Repeat the problem 1 & 2 using embedded C program.
Problem 1

—l#include <regS5l.h>
02 sbit MYBIT=P2"5;
03 woid main (void)
04 €
05 | ansigned char =z;
06 | unsigned char Mess2 [J="HELLO ";
or
08 | ansigned Messl[]J="WELLCOME ";
09 | TMOD=0x20
18 | TH1= -3 S600 for neormal sSp
11 SCON=0x5
12 TR1=1;
13 | while (1)
14 if (MYBIT==1)
15 | {
16 for (z=0;=z<
1f L £
18 | SBUF=Messl[=z]
19 | while (TI==0)
20 | TI=0;
21 }
221 1}
23 | else
24 | {
2h L for (Zz=0;z<6;
26 | 1
27 | SBUF=Mes=ss2[=]
28 | phile (TI==0)

29
‘ﬂr TN " -

ME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME
WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WEL
LCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCO
ME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME
WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WEL
LCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOMF tw=r=acus—tusrtasus Lol LCOME WELLCOME WELLCO
ME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME W] - 7 JOME WELLCOME WELLCOME
WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELL(  ~Fort2 - [ WELLCOME WELLCOME WEL
LCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOM| o, W 1%171781“76]79171% [LLCOME WELLCOME WELLCO
ME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME W] : !OME WELLCOME WELLCOME
WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLI!  Pins II]xFF MWV [ WELLCOME WELLCOME WEL
LCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOM] [LLCOME WELLCOME WELLCO
ME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME
WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WEL
LCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCO
ME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME
WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WEL
LCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCOME WELLCO
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Problem 2

gl #include <reg5l1l.h>
02 wvoid main (wvoid)
03] ¢

04 | ansigned char =z;
05 | ansigned char Messl[]="SJCE"™;
06 | TMOD=0x20;

07

ng

09

10 | {

11 for (z=0;z<4;zZ++)
12 | 4

13 | SBUF=Mes=sl1l [=z]:

14 | while (TI==0); |
15 | TI=0;

16 | }

17

18




HARDWARE EXPERIMENT

Question Number - 1

Interface a Multichannel ADC to 8051 and develop a program to read the
analog data, Convert into digital value and display the digitized value on
port 0 connected to leds

Circuit Diagram :
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wr= P1°1;
zd= P1°0;

intr= P1*2;

delay (unsigned int msec )

| i3 3

| for (1 <msec;it+t)
| for (j=0:;3<1275;
[}
{

wr=0;
delay(l);
wr=1;
while(intr==1);

A=

|
adert

g Flash Penpherals lools VLS Window
Sl
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void adc()

delay (1)

wIr=.1;

while (intr==1);
rd=0;
output=input;
delay(1):
intr=1;

void main ()

input=0xff:
while (1)

adc ()
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For the analog voltage of 2.5 volts output is 10000000




LCD interface

LCD routine:

/* LCD related functions. */
#include "at89c51ed2.h"
#include <intrins.h>  //For nop ();

// LCD FUNCTION PROTOTYPE

extern void lcd_comm(void);

extern void wr_cn(void);

extern void wr_dn(void);

extern void lcd_data cmnd(char, char);
void delay(int);

extern unsigned char templ;
extern unsigned char temp2;




unsigned char var;

void lcd_init(void)
{
templ = 0x30; // D5(P3.3)=1,D4(P3.2)=1
wr_cn();
delay(500);

templ = 0x30; // D5(P3.3)=1,D4(P3.2)=1
wr_cn();
delay(500);

temp1 = 0x30; /I D5(P3.3)=1,D4(P3.2)=1
wr_cn();
delay(500);

templ = 0x20; // D5(P3.3)=1
wr_cn();
delay(500);

templ = 0x28; // Set
lecd_comm();
delay(500);

temp1 = 0x0f; //display on, cursor on, cursor blinking
lecd_comm();
delay(500);

templ = 0x06; //shift cursor right with auto increment
Icd_comm ();
delay (500);

templ = 0x80; //clear display with cursor on first position
Icd_comm ();
delay (500);

templ = 0x01;
Icd_comm ();
delay(500);

}

// Function to pass commands to LCD
void lcd_comm(void)
{

var = templ;

templ = temp1 & 0xf0;




}

templ = temp1 >> 4;
wr_cn ();

templ = var & 0x0f;
wr_cn ();

delay (60);

// Function to pass data to LCD
Void lcd_data (void)

{

}

var = temp2;

temp2 = temp2 & 0xf0; // convert the byte into nibble

temp?2 = temp?2 >> 4;
wr_dn();

temp?2 = var & 0x0f;
temp?2 = temp?2 << 2;

wr_dn();

delay(60);

// Function to write to command reg of LCD
void wr_cn(void)

{

templ = temp1 & 0x7f; //
templ = temp1 & 0xDF;
temp1 = templ1 | 0x40; //

P2 = templ;

_nop_();
_nop_();
_nop_();
_nop_();
_nop_();

templ = temp1 & Oxbf; //
P2 = templ;

RS(P377)=0

EN(P326)=1, TXD(P3*1)=1, RXD(P3*0)=1

EN(P3"6)=0,




// Function to write to data reg of LCD

void wr_dn(void)

{
temp2 = temp?2 | 0xc0; // RS(P377)=1,EN=1,TXD=1,RXD=1
temp2 = temp2 & 0xDF;
P2 = temp?2;

_nop_();
_nop_();
_nop_();
_nop_();
_nop_();

temp2 = temp2 & Oxbf; // EN=0
P2 = temp2;
}

// Function to clear the LCD display
/*void clear lcd()
{
templ = 0x01;
led_comm();
delay(500);
}
*/
void delay(int count)

{

int i;

for(i=0;i<count;i++);
}
/*
void lcd_data _cmnd(char cmnd, char 1 _data)

{

char check;

check =cmnd;
var =1_data;

1 data =1 data & 0xf0;
templ =1 data >> 2;
if(check ==1)

wr_cn();
else if(check == 2)

d
temp?2 = templ;




wr_dn();
}
1 data = var & 0x0f;
templ =1 data <<2;
if(check ==1)
wr_cn();
else if(check ==2)
temp2 = templ;
wr_dn();

delay(60);




KEYBOARD INTERFACE:

Program to demonstrate keyboard operation
Takes a key from key board and displays it on LCD screen*/

#include "at89c¢51xd2.h"

// This project includes the following files:
/I 1. kbdisp.c the source program to keypad
/[ 2. LCD_routine.c to display the key  read

void scan(void);
void get_key(void);
void display(void);
void delay_ms(int i);
void uart_init(void);

[rFExREE T, CD FUNCTION PROTOTYPE#***%%*%/
void led_init(void);

void led_comm(void);

void lcd_data(void);




void clear lcd(void);
void delay(int);

unsigned char temp1=0x00;
unsigned char temp2;

idata unsigned char row,col,key;

unsigned char scan_code[16]={0xEE, 0xDE, O0xBE, 0x7E,
0xED, 0xDD, 0xBD,
0xEB, 0xDB, 0xBB,
0xE7, 0xD7,0xB7,0x77 };

unsigned char LED CODE[16]= {0x31,0x66,0x7f,0x39,
0x06,0x6d,0x6f,0x5e,
0x5b,0x7d,0x77,0x79,
0x4£,0x07,0x7¢,0x71};

unsigned char LCD_CODE[16] = {'0','4",'8",'C",
Vl','SV,'9V,'DV,
'27,76',VA',VE',
'37,77',VBV,VF' };

idata unsigned char temp,temp4,temp3,resl,flag,result=0x3F;

/* in this key pad program keypad lines are not kept high .we will make them high
low throgh writing data to port.*/

void main ()

{
Icd_init();

while(1)
{
get_key();
display();
P3 = O0xFF;
}
} //end of main()

void get key(void) // get_Kkey() function calls scan() function
{ // on sensing a key from scan()
function it
int i; /I will compare the received scan code with
display(); /I scan code lookup table and returns ASCII code
flag = 0x00; /l rows are read from Port P0 is scan() function




while(flag == 0x00) // this function is in an eternal loop

// wiil return to main() only after getting a key
{
for(row=0;row<4;row++) // This for loop makes the one of the
ROW low at
{ // one time .Then scan function
is called
if( row == 0)
temp3=0xFE;
else if(row == 1)
temp3=0xFD;
else if(row == 2)
temp3=0xFB;
else if(row == 3)
temp3=0xF7;
PO = temp3; // each time temp3 value is put into

scan();
delay ms(10); // on sensing a key scan() function
will make flag = Oxff
if(flag == 0xf¥)
break;
} // end of for

if(flag == 0xff)
break;
} // end of while

P3 = 0x00; /! Enable U21
for(i=0;i<16;i++) //'in this for for loop scan code received
which is in resl
{ // variable is compared with
if(scan_code[i] == res1) // the lookup table for array scan code[] and
when a match is
// found will return the
correspoding led code for the key pressed
{
temp1 = 0x87;
led_comm();
temp2 = LCD_CODE]Ji];
lcd_data();
result= LED CODKE]i];
break;
}




} /I end of get key();

void scan(void) // will return the scan code for the

key pressed
{ // Both row lines and column lines are connected

to

unsigned char t; //Port 0 only.Columns are connected to
P0.0-P0.3

temp4 = PO; // P0.4-P0.7 are connected to

rows
temp4 = temp4 & 0xF0; //read port0 ,mask with 0xFOh

if(temp4 != 0xF0) // Means a key is sensed

{
delay ms(30);

delay ms(30); // give some delay for debouncing

temp4 = P0; // read the port again
temp4 = temp4 & 0xFO0;

if(temp4 != 0xF0) // debounce

{
flag = Ox{f; // set the flag denoting a key is received

resl = temp4;
t = temp3 & 0x0F;
resl =resl | t; // and OR it with column value
} /I to get the scan code of the key
pressed
else

// end of scan()

void display(void)

{
P1 = result;

}

void delay_ms(int i)
{
int j;
for(j=0;j<i;j++);

}




DAC INTERFACE:

1. Interfacing DAC with 8051 and developing an algorithm to generate the
followingoutputs

I) Square wave with 50% duty cycle

) Square wave with 75% duty cycle

lll) Triangle wave.

IV) Ramp(+ve &-ve)

V) Sine wave

VI) Staircase

VIl) Staircase triangle

Solution:

Interfacing Circuit:




Generation of square wave with 50%duty cycle.

Solution:

ORG 0000h

MOV TMOD, #10H

: MOV A, $00H

MOV P2,A
ACALL DELAY
MOV A, #0FFE
MOV P2, A
ACALL DELAY
SIMP REPEAT
mov TH1, $0FER
MOV TL1,#33H
SETB TR1
JNB TF1,WAIT
CLR TR1

CLR TF1

ret

END

Channel C

Position

Channel B

Position

AC
DC
GND

OFF

200 0.8
mS 4 458m 1| ms




2.Generation of square wave with 75%duty cycle.

Solution:

Acall squarwave
sjmp repeat
re:mov P2, #0FFH
Acall delay
mov P2,#00H
Acall delayl
ret
mov r0,%30
mov rl,#250
djnz r2,Here
djnz r0,up2
ret
mov r0,%10
mov rl,#250
djnz r2,Herel
djnz r0,upl
ret
END

RESULT:

Channel C

Position

Channel D

Position




Generation of Triangular wave.

» ALGORITHM

0 GENERATION OF TRAIANGULAR WAVE OF 20mSEC
02 ORG 0000h

03 MOV TMOL, #10H
04 repeat: MOV A,$00H

05 RISE: MOV P2,A

06 ACALL DELAY

07 INC A

1] CJNE A,50H,RISE
09 FALL: DEC A

10 MOV P2,A

ik ACALL DELAY

12 CJNE A, #$00H, FALL
13 SJME REPEAT

14 delay: mov TH1,#0FFH
15 MOV TL1,#0B7H
16 SETB TR1

17 WAIT: JNB TF1,WAIT

18 CLR TRl

19 CLR TFl

20 ret

21 END

RESULT:

Channel C

Position

AC

=

Il
12

Auto J

\ /\ . - O C
/ / Channel D

Position




I) A. Generation of positive Ramp with signal.

ALGORITHM

ORG 000H
: MOV A, $00H
MOV P2,A
INC A
CINE A, $0FFE, L1
MOV P2,A
SOMP BACK
END

o
E

-
'

W 00 ~J OO N = G Py —

RESULT:

Channel C

Position Position

ac|[

=

1T
15

Auto J
One-shot |
Cursors J

Source

Channel B

Position




B. Generation of negative Ramp with signal.

ALGORITHM

ORG 000H
ACK: MOV A, $0£fH
MOV B2,
DEC A
CINE A, $008,L1
MOV B2, A
SIMP BACK
END

RESULT:

Channel C

BCD
111

Position




GENERATION OF SINE WAVE
ALGORITHM

ORG 000

mov dptr, $TABLE

MOV R2,$788

CLR A

MOVC A, GA+DPTR

MOV B2,A

INC DPTR

DJNZ R2,BACK

SUMP AGAIN

ORG 300n

DB 128,135

DB 235

DB 245

DB 148,141,135

DB 21,17,14,11,9,6,4,3,2,1,0,0,0,1,2,3,4,6,9,11,14,17,21,24,29,33,37,42,47, 83
DB 58, 64,70,76,82,88,95,101,108,115,121,128

END

RESULT

Channel C

Position

Channel D

Position aC
130 DC
GND

OFF E

0 05
0.33m | MS




II) Generation of the following waveform.

o

Acall delay

ADD A,#33h

mov p2,A

Acall delay

CJNE A, #66h,Back
mov a,#66h

mov p2,a

inc a

cjne a,#0ffh,ON
mov p2,a

dec a

cjne a,#066h,OFF
mov A, #6cH

mov p2,A

Acall delay

SUBB A, #33h

mov p2,A

acall delay

jnz Backl

sjmp stair_case_wave

delay: mov rl,#4
] mov rl,$115
djnz rl, here
djnz r0,upl
ret

END




RESULT

Channel C

AC

e

I
1=

Auto J
One-Shot J
Cursors J

Source

Channel B Channel D

Position Position

B CD

1
b5
S |[1.63m
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