


























































































































































C

O Le

vel Le

vel Le

vel 

IA1 CO1Scores

Tar

get 

60

%

CO2Scores

Tar

get 

60

%

A1 CO1Scores

Tar

get 

60

%

CO2Scores

Targ

et 

60%

IA2 CO2Scores

Targ

et 

60%

CO3Scores

Tar

get 

60

%

CO4Scores

Tar

get 

60

%

A2 CO2Scores

Targ

et 

60%

CO3Scores

Targ

et 

60%

CO4Scores

Targ

et 

60%

IA3 CO4Scores

Targ

et 

60%

CO5Scores

Tar

get 

60

%

A3 CO4Scores

Tar

get 

60

%

CO5Scores

Tar

get 

60

%

SE

E

SE

E 
Scores

Tar

get 

60

%

30 18 12 10 6 4 30 6 18 6 10 2 6 2 30 12 18 10 6 4 50 60

1 1KS19EC001 ABHILASH A S 24
14 3 Y 10 3 Y 10 6 3 Y 4 3 Y

23
6 3 Y 13 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

28
11 3 Y 17 3 Y

10
6 3 Y 4 3 Y

30
36 1 N

2 1KS19EC002
ABHISHEK 

CHANDRESH
23

14 3 Y 9 3 Y 10 6 3 Y 4 3 Y
23

6 3 Y 13 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
27

10 3 Y 17 3 Y
10

6 3 Y 4 3 Y
18

22 0 N

3 1KS19EC003

AISHWARYA 

BASAVARAJ 

KEMBAVI

23
14 3 Y 9 3 Y 10 6 3 Y 4 3 Y

23
6 3 Y 13 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

29
11 3 Y 18 3 Y

10
6 3 Y 4 3 Y

31
37 1 N

4 1KS19EC004
AISHWARYA M 

G
25

14 3 Y 11 3 Y 10 6 3 Y 4 3 Y
23

6 3 Y 13 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
25

12 3 Y 13 3 Y
10

6 3 Y 4 3 Y
30

36 1 N

5 1KS19EC005
AKSHAY 

KUMAR D
23

13 3 Y 10 3 Y 10 6 3 Y 4 3 Y
23

6 3 Y 13 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
24

11 3 Y 13 3 Y
10

6 3 Y 4 3 Y
30

36 1 N

6 1KS19EC006 AKSHITHA 25
14 3 Y 11 3 Y 10 6 3 Y 4 3 Y

23
6 3 Y 13 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

29
11 3 Y 18 3 Y

10
6 3 Y 4 3 Y

33
40 2 N

7 1KS19EC007 AMRUTA 24
13 3 Y 11 3 Y 10 6 3 Y 4 3 Y

22
6 3 Y 12 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

28
11 3 Y 17 3 Y

10
6 3 Y 4 3 Y

25
30 0 N

8 1KS19EC008 AMULYA R 25
14 3 Y 11 3 Y 10 6 3 Y 4 3 Y

27
6 3 Y 17 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

23
10 3 Y 13 3 Y

10
6 3 Y 4 3 Y

35
42 2 N

9 1KS19EC009 ANITHA S 25
14 3 Y 11 3 Y 10 6 3 Y 4 3 Y

26
6 3 Y 16 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

29
12 3 Y 17 3 Y

10
6 3 Y 4 3 Y

31
37 1 N

10 1KS19EC010 ANJALI Y J 27
16 3 Y 11 3 Y 10 6 3 Y 4 3 Y

28
6 3 Y 18 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

28
12 3 Y 16 3 Y

10
6 3 Y 4 3 Y

27
32 0 N

11 1KS19EC011
ARCHANA 

YADAV M
25

14 3 Y 11 3 Y 10 6 3 Y 4 3 Y
23

6 3 Y 13 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
24

10 3 Y 14 3 Y
10

6 3 Y 4 3 Y
31

37 1 N

12 1KS19EC012 ASHRITHA R 22
13 3 Y 9 3 Y 10 6 3 Y 4 3 Y

28
6 3 Y 18 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

25
9 3 Y 16 3 Y

10
6 3 Y 4 3 Y

22
26 0 N

13 1KS19EC014 BHAVANA S 24
13 3 Y 11 3 Y 10 6 3 Y 4 3 Y

23
6 3 Y 13 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

27
11 3 Y 16 3 Y

10
6 3 Y 4 3 Y

33
40 2 N

14 1KS19EC015 CHAITRA P 24
13 3 Y 11 3 Y 10 6 3 Y 4 3 Y

27
6 3 Y 17 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

27
11 3 Y 16 3 Y

10
6 3 Y 4 3 Y

30
36 1 N

15 1KS19EC016
CHANDAN RAJ 

Y
25

14 3 Y 11 3 Y 10 6 3 Y 4 3 Y
28

6 3 Y 18 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
25

8 3 Y 17 3 Y
10

6 3 Y 4 3 Y
28

34 0 N

16 1KS19EC017 CHANDANA.L 22
12 3 Y 10 3 Y 10 6 3 Y 4 3 Y

23
6 3 Y 13 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

26
9 3 Y 17 3 Y

10
6 3 Y 4 3 Y

26
31 0 N

17 1KS19EC018
CHENNREDDY 

RAJASEKHAR
24

13 3 Y 11 3 Y 10 6 3 Y 4 3 Y
22

6 3 Y 12 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
24

11 3 Y 13 3 Y
10

6 3 Y 4 3 Y
34

41 2 N

18 1KS19EC019
CHIRANTHANA 

YOGANANDA K
22

13 3 Y 9 3 Y 10 6 3 Y 4 3 Y
25

6 3 Y 15 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
24

11 3 Y 13 3 Y
10

6 3 Y 4 3 Y
21

25 0 N

19 1KS19EC020 D NAYAN 24
13 3 Y 11 3 Y 10 6 3 Y 4 3 Y

23
6 3 Y 13 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

27
11 3 Y 16 3 Y

10
6 3 Y 4 3 Y

25
30 0 N

20 1KS19EC021
DANESH RAJU 

V
23

13 3 Y 10 3 Y 10 6 3 Y 4 3 Y
23

6 3 Y 13 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
28

12 3 Y 16 3 Y
10

6 3 Y 4 3 Y
33

40 2 N

21 1KS19EC022
DAVINO 

JOSEPH
23

13 3 Y 10 3 Y 10 6 3 Y 4 3 Y
28

6 3 Y 18 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
27

11 3 Y 16 3 Y
10

6 3 Y 4 3 Y
29

35 0 N

22 1KS19EC023
DHANYA 

SUKANTH B K
23

13 3 Y 10 3 Y 10 6 3 Y 4 3 Y
26

6 3 Y 17 3 Y 3 1 N
10

2 3 Y 6 3 Y 2 3 Y
26

9 3 Y 17 3 Y
10

6 3 Y 4 3 Y
31

37 1 N

23 1KS19EC024
DHEEMANTH K 

N
25

14 3 Y 11 3 Y 10 6 3 Y 4 3 Y
23

6 3 Y 13 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
24

11 3 Y 13 3 Y
10

6 3 Y 4 3 Y
33

40 2 N

24 1KS19EC025 DISHA SHIVANI 24
13 3 Y 11 3 Y 10 6 3 Y 4 3 Y

23
6 3 Y 13 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

24
10 3 Y 14 3 Y

10
6 3 Y 4 3 Y

37
44 3 Y

25 1KS19EC027 GAYATHRI P K 23
13 3 Y 10 3 Y 10 6 3 Y 4 3 Y

26
6 3 Y 16 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

26
9 3 Y 17 3 Y

10
6 3 Y 4 3 Y

28
34 0 N

26 1KS19EC028
GAYATHRI R 

WARRIER
26

16 3 Y 10 3 Y 10 6 3 Y 4 3 Y
25

6 3 Y 15 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
27

10 3 Y 17 3 Y
10

6 3 Y 4 3 Y
36

43 3 Y

27 1KS19EC029
GONUGUNTLA 

SAI SIDDARTHA
23

13 3 Y 10 3 Y 10 6 3 Y 4 3 Y
22

6 3 Y 12 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
24

9 3 Y 15 3 Y
10

6 3 Y 4 3 Y
20

24 0 N

28 1KS19EC030
GOWRI S 

NADIGER
25

14 3 Y 11 3 Y 10 6 3 Y 4 3 Y
24

6 3 Y 14 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
29

11 3 Y 18 3 Y
10

6 3 Y 4 3 Y
30

36 1 N

29 1KS19EC031 HARSHA R 20
10 2 N 10 3 Y 10 6 3 Y 4 3 Y

22
6 3 Y 12 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

25
10 3 Y 15 3 Y

10
6 3 Y 4 3 Y

22
26 0 N

30 1KS19EC032 HARSHITHA B Y 23
13 3 Y 10 3 Y 10 6 3 Y 4 3 Y

21
6 3 Y 11 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

24
12 3 Y 12 3 Y

10
6 3 Y 4 3 Y

30
36 1 N

YEAR / SEMESTER II / IV

COURSE TITLE Microcontroller

K.S. INSTITUTE OF TECHNOLOGY, BANGALORE
DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGG

SI.

N

O.

USN NAME

IA1

COURSE CODE 18EC46

ACADEMIC YEAR 2020-2021

BATCH 2019 - 2023

Significance

60% and above students should have scored >= 60% of 

55% to 59% of students should have scored >= 60% of 

50% to 54% of students should have scored >= 60% of 

EXTERNAL 

MARKS
Assignment 1 IA3 Assignment 3IA2 Assignment 2

Maximum Marks

For Direct attainment , 50% of CIE and 50% of SEE marks are considered.

For indirect attainment, Course end survey is considered.

CO attainment is 90%of direct attainment + 10% of Indirect atttainment.
PO attainment = CO-PO mapping strength/3 * CO attainment .



31 1KS19EC033
HEMANTH.R.PA

TIL
23

13 3 Y 10 3 Y 10 6 3 Y 4 3 Y
21

4 3 Y 13 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
27

12 3 Y 15 3 Y
10

6 3 Y 4 3 Y
33

40 2 N

32 1KS19EC035 JAGRUTI PAI 26
15 3 Y 11 3 Y 10 6 3 Y 4 3 Y

29
6 3 Y 18 3 Y 5 3 Y

10
2 3 Y 6 3 Y 2 3 Y

28
11 3 Y 17 3 Y

10
6 3 Y 4 3 Y

40
48 3 Y

33 1KS19EC036 JAYANTH M B 24
13 3 Y 11 3 Y 10 6 3 Y 4 3 Y

24
5 3 Y 15 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

26
9 3 Y 17 3 Y

10
6 3 Y 4 3 Y

20
24 0 N

34 1KS19EC037

KAMMA 

MANUBOLU 

MANOGNA

20
11 3 Y 9 3 Y 10 6 3 Y 4 3 Y

23
6 3 Y 13 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

29
12 3 Y 17 3 Y

10
6 3 Y 4 3 Y

23
28 0 N

35 1KS19EC038 KARTHIK K 23
12 3 Y 11 3 Y 10 6 3 Y 4 3 Y

23
6 3 Y 13 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

24
12 3 Y 12 3 Y

10
6 3 Y 4 3 Y

27
32 0 N

36 1KS19EC039 KASHYAP.P 22
14 3 Y 8 3 Y 10 6 3 Y 4 3 Y

28
6 3 Y 18 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

26
11 3 Y 15 3 Y

10
6 3 Y 4 3 Y

23
28 0 N

37 1KS19EC040 KRUPA.A 25
14 3 Y 11 3 Y 10 6 3 Y 4 3 Y

20
6 3 Y 10 2 N 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

25
11 3 Y 14 3 Y

10
6 3 Y 4 3 Y

34
41 2 N

38 1KS19EC041 KRUTHI K S 24
13 3 Y 11 3 Y 10 6 3 Y 4 3 Y

26
6 3 Y 16 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

26
12 3 Y 14 3 Y

10
6 3 Y 4 3 Y

33
40 2 N

39 1KS19EC042
LAKSHMAN 

KUMARA B
25

14 3 Y 11 3 Y 10 6 3 Y 4 3 Y
22

6 3 Y 12 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
27

11 3 Y 16 3 Y
10

6 3 Y 4 3 Y
23

28 0 N

40 1KS19EC043 LIKITHA.H 25
14 3 Y 11 3 Y 10 6 3 Y 4 3 Y

28
6 3 Y 18 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

28
11 3 Y 17 3 Y

10
6 3 Y 4 3 Y

30
36 1 N

41 1KS19EC044
M 

LOKESHWARI
25

14 3 Y 11 3 Y 10 6 3 Y 4 3 Y
24

6 3 Y 14 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
29

12 3 Y 17 3 Y
10

6 3 Y 4 3 Y
33

40 2 N

42 1KS19EC045
MANU N 

KANDRA
25

14 3 Y 11 3 Y 10 6 3 Y 4 3 Y
22

6 3 Y 12 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
29

11 3 Y 18 3 Y
10

6 3 Y 4 3 Y
31

37 1 N

43 1KS19EC046 MEGHANA H P 25
14 3 Y 11 3 Y 10 6 3 Y 4 3 Y

23
6 3 Y 13 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

24
12 3 Y 12 3 Y

10
6 3 Y 4 3 Y

30
36 1 N

44 1KS19EC047
MOHAMMAD 

RAKHEEB M R
25

14 3 Y 11 3 Y 10 6 3 Y 4 3 Y
26

6 3 Y 16 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
22

9 3 Y 13 3 Y
10

6 3 Y 4 3 Y
22

26 0 N

45 1KS19EC048
MOHITH 

KUMAR G
23

15 3 Y 8 3 Y 10 6 3 Y 4 3 Y
27

5 3 Y 17 3 Y 5 3 Y
10

2 3 Y 6 3 Y 2 3 Y
24

12 3 Y 12 3 Y
10

6 3 Y 4 3 Y
19

23 0 N

46 1KS19EC049
MONIKA V 

ARYA
24

13 3 Y 11 3 Y 10 6 3 Y 4 3 Y
26

6 3 Y 16 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
25

12 3 Y 13 3 Y
10

6 3 Y 4 3 Y
20

24 0 N

47 1KS19EC050 MONISHA.B.K 25
14 3 Y 11 3 Y 10 6 3 Y 4 3 Y

26
6 3 Y 16 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

26
12 3 Y 14 3 Y

10
6 3 Y 4 3 Y

31
37 1 N

48 1KS19EC051 N ANILA 25
14 3 Y 11 3 Y 10 6 3 Y 4 3 Y

28
6 3 Y 18 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

26
12 3 Y 14 3 Y

10
6 3 Y 4 3 Y

35
42 2 N

49 1KS19EC052 NIDHI S 23
12 3 Y 11 3 Y 10 6 3 Y 4 3 Y

20
6 3 Y 10 2 N 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

27
9 3 Y 18 3 Y

10
6 3 Y 4 3 Y

16
19 0 N

50 1KS19EC053 NISARGA K 22
14 3 Y 8 3 Y 10 6 3 Y 4 3 Y

19
6 3 Y 9 1 N 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

24
10 3 Y 14 3 Y

10
6 3 Y 4 3 Y

28
34 0 N

51 1KS19EC054 NITHIN D 24
14 3 Y 10 3 Y 10 6 3 Y 4 3 Y

27
6 3 Y 17 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

23
10 3 Y 13 3 Y

10
6 3 Y 4 3 Y

24
29 0 N

52 1KS19EC055
PAVAN KUMAR 

G R
25

14 3 Y 11 3 Y 10 6 3 Y 4 3 Y
24

6 3 Y 14 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
24

12 3 Y 12 3 Y
10

6 3 Y 4 3 Y
33

40 2 N

53 1KS19EC056
POKURI 

MOUNIKA
19

14 3 Y 5 0 N 10 6 3 Y 4 3 Y
23

6 3 Y 13 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
26

10 3 Y 16 3 Y
10

6 3 Y 4 3 Y
27

32 0 N

54 1KS19EC057 POOJA S P 25
14 3 Y 11 3 Y 10 6 3 Y 4 3 Y

24
6 3 Y 14 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

26
12 3 Y 14 3 Y

10
6 3 Y 4 3 Y

25
30 0 N

55 1KS19EC058
PRADEEP 

GADED
24

14 3 Y 10 3 Y 10 6 3 Y 4 3 Y
24

6 3 Y 14 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
23

11 3 Y 12 3 Y
10

6 3 Y 4 3 Y
21

25 0 N

56 1KS19EC059
PRAKASH 

CHEGORE
25

14 3 Y 11 3 Y 10 6 3 Y 4 3 Y
24

6 3 Y 14 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
24

11 3 Y 13 3 Y
10

6 3 Y 4 3 Y
21

25 0 N

57 1KS19EC061
PRASHANTH.S.

K
26

14 3 Y 12 3 Y 10 6 3 Y 4 3 Y
24

6 3 Y 14 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
25

12 3 Y 13 3 Y
10

6 3 Y 4 3 Y
35

42 2 N

58 1KS19EC062
PRAVEEN 

KUMAR N
25

14 3 Y 11 3 Y 10 6 3 Y 4 3 Y
24

6 3 Y 14 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
23

11 3 Y 12 3 Y
10

6 3 Y 4 3 Y
20

24 0 N

59 1KS19EC063 PREETHAM G H 23
12 3 Y 11 3 Y 10 6 3 Y 4 3 Y

24
6 3 Y 14 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

24
11 3 Y 13 3 Y

10
6 3 Y 4 3 Y

29
35 0 N

60 1KS19EC064 PRIYANKA K 25
14 3 Y 11 3 Y 10 6 3 Y 4 3 Y

27
6 3 Y 17 3 Y 4 3 Y

10
2 3 Y 6 3 Y 2 3 Y

26
12 3 Y 14 3 Y

10
6 3 Y 4 3 Y

21
25 0 N

61 1KS19EC065
RADHA 

KRISHNA L
25

14 3 Y 11 3 Y 10 6 3 Y 4 3 Y
24

6 3 Y 14 3 Y 4 3 Y
10

2 3 Y 6 3 Y 2 3 Y
25

11 3 Y 14 3 Y
10

6 3 Y 4 3 Y
23

28 0 N

62 1KS19EC066
RAJALAKSHMI 

S
27

16 3 Y 11 3 Y 10 6 3 Y 4 3 Y
27

6 3 Y 18 3 Y 3 1 N
10

2 3 Y 6 3 Y 2 3 Y
22

9 3 Y 13 3 Y
10

6 3 Y 4 3 Y
32

38 1 N

63 1KS19EC067 RAMYASREE R
28 18 3 Y 10 3 Y 10 6 3 Y 4 3 Y 27 6 3 Y 15 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

24
29 0 N

64 1KS19EC068
RANGASWAMY.

U 20 11 3 Y 9 3 Y 10 6 3 Y 4 3 Y 15 4 3 Y 8 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
28

12 3 Y 16 3 Y 10 6 3 Y 4 3 Y
32

38 1 N

65 1KS19EC069 ROHAN K R
22 13 3 Y 9 3 Y 10 6 3 Y 4 3 Y 15 4 3 Y 8 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

33
40 2 N

66 1KS19EC070
S K 

BHARATESH 29 18 3 Y 11 3 Y 10 6 3 Y 4 3 Y 15 4 3 Y 8 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
30

12 3 Y 18 3 Y 10 6 3 Y 4 3 Y
36

43 3 Y

67 1KS19EC071 SABARISH I J
19 10 2 N 9 3 Y 10 6 3 Y 4 3 Y 15 4 3 Y 8 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

28
12 3 Y 16 3 Y 10 6 3 Y 4 3 Y

22
26 0 N

68 1KS19EC072 SAHANA K S
25 16 3 Y 9 3 Y 10 6 3 Y 4 3 Y 15 4 3 Y 8 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

30
36 1 N

69 1KS19EC073 SAHANA S
26 16 3 Y 10 3 Y 10 6 3 Y 4 3 Y 25 6 3 Y 16 3 Y 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

34
41 2 N

70 1KS19EC074 SAI PRIYA T S
28 17 3 Y 11 3 Y 10 6 3 Y 4 3 Y 14 5 3 Y 6 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

29
12 3 Y 17 3 Y 10 6 3 Y 4 3 Y

26
31 0 N

71 1KS19EC075 SAMIKSHA S
16 7 0 N 9 3 Y 10 6 3 Y 4 3 Y 14 5 3 Y 3 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

17
20 0 N

72 1KS19EC076
SANTOSH 

HEGDE 23 14 3 Y 9 3 Y 10 6 3 Y 4 3 Y 16 5 3 Y 8 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
30

12 3 Y 18 3 Y 10 6 3 Y 4 3 Y
31

37 1 N

73 1KS19EC077 SATHVIK U M
18 9 1 N 9 3 Y 10 6 3 Y 4 3 Y 11 5 3 Y 3 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

21
25 0 N

74 1KS19EC078
SHAMITHA 

BIJOOR 21 15 3 Y 6 1 N 10 6 3 Y 4 3 Y 22 5 3 Y 14 3 Y 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
30

12 3 Y 18 3 Y 10 6 3 Y 4 3 Y
34

41 2 N



75 1KS19EC079
SHASHANK 

KASHYAP.H.R 26 16 3 Y 10 3 Y 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
30

12 3 Y 18 3 Y 10 6 3 Y 4 3 Y
28

34 0 N

76 1KS19EC081 SHREYAMS D K
22 15 3 Y 7 2 N 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

33
40 2 N

77 1KS19EC082
SHREYAS B 

ARADHYA 18 11 3 Y 7 2 N 10 6 3 Y 4 3 Y 15 4 3 Y 8 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
30

12 3 Y 18 3 Y 10 6 3 Y 4 3 Y
28

34 0 N

78 1KS19EC083
SHREYAS 

GOWDA 25 15 3 Y 10 3 Y 10 6 3 Y 4 3 Y 15 4 3 Y 8 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
30

12 3 Y 18 3 Y 10 6 3 Y 4 3 Y
24

29 0 N

79 1KS19EC084
SHREYAS V 

BHARADWAJ 28 18 3 Y 10 3 Y 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
30

12 3 Y 18 3 Y 10 6 3 Y 4 3 Y
35

42 2 N

80 1KS19EC085

SHUBHAM 

KUMAR SINGH 

A
28 18 3 Y 10 3 Y 10 6 3 Y 4 3 Y 16 4 3 Y 9 1 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

28
12 3 Y 16 3 Y 10 6 3 Y 4 3 Y

27
32 0 N

81 1KS19EC086 SINCHANA M N
21 13 3 Y 8 3 Y 10 6 3 Y 4 3 Y 21 4 3 Y 14 3 Y 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

33
40 2 N

82 1KS19EC087 SRINIVAS S
28 18 3 Y 10 3 Y 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

29
35 0 N

83 1KS19EC088 SRINIVASAN M
24 16 3 Y 8 3 Y 10 6 3 Y 4 3 Y 24 4 3 Y 14 3 Y 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

38
46 3 Y

84 1KS19EC089 SRIRAM
21 12 3 Y 9 3 Y 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

28
12 3 Y 16 3 Y 10 6 3 Y 4 3 Y

26
31 0 N

85 1KS19EC090 SUHAS.M
27 17 3 Y 10 3 Y 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

28
12 3 Y 16 3 Y 10 6 3 Y 4 3 Y

29
35 0 N

86 1KS19EC092
SUMUKHA 

VASISHTA M R 26 16 3 Y 10 3 Y 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
28

12 3 Y 16 3 Y 10 6 3 Y 4 3 Y
30

36 1 N

87 1KS19EC093 SUSHMITHA S
24 16 3 Y 8 3 Y 10 6 3 Y 4 3 Y 21 4 3 Y 14 3 Y 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

28
12 3 Y 16 3 Y 10 6 3 Y 4 3 Y

38
46 3 Y

88 1KS19EC094
SWAGATH 

AITHAL P G 27 17 3 Y 10 3 Y 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
28

12 3 Y 16 3 Y 10 6 3 Y 4 3 Y
30

36 1 N

89 1KS19EC095 SWATHI U
21 14 3 Y 7 2 N 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

27
32 0 N

90 1KS19EC096 T N L RUTHVIK
24 16 3 Y 8 3 Y 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

28
12 3 Y 16 3 Y 10 6 3 Y 4 3 Y

30
36 1 N

91 1KS19EC097
TEJASHWINI P 

V 24 16 3 Y 8 3 Y 10 6 3 Y 4 3 Y 15 4 3 Y 8 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
30

12 3 Y 18 3 Y 10 6 3 Y 4 3 Y
26

31 0 N

92 1KS19EC098
THEERTHANA S 

R 28 18 3 Y 10 3 Y 10 6 3 Y 4 3 Y 21 4 3 Y 14 3 Y 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
30

12 3 Y 18 3 Y 10 6 3 Y 4 3 Y
31

37 1 N

93 1KS19EC099
TUSHAR R 

VASISHTA 23 14 3 Y 9 3 Y 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
28

12 3 Y 16 3 Y 10 6 3 Y 4 3 Y
21

25 0 N

94 1KS19EC100 VAISHNAVI K
23 15 3 Y 8 3 Y 10 6 3 Y 4 3 Y 17 4 3 Y 10 2 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

22
26 0 N

95 1KS19EC101 VANDANA G
25 16 3 Y 9 3 Y 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

36
43 3 Y

96 1KS19EC102 VANDANA S
26 16 3 Y 10 3 Y 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

25
30 0 N

97 1KS19EC103
VIGNESH 

MUTHAIAH R 26 16 3 Y 10 3 Y 10 6 3 Y 4 3 Y 28 5 3 Y 18 3 Y 5 3 Y 10 2 3 Y 6 3 Y 2 3 Y
30

12 3 Y 18 3 Y 10 6 3 Y 4 3 Y
30

36 1 N

98 1KS19EC104 VIKAS S
28 18 3 Y 10 3 Y 10 6 3 Y 4 3 Y 14 4 3 Y 7 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

18
22 0 N

99 1KS19EC105
VINUTH S 

REDDY 23 14 3 Y 9 3 Y 10 6 3 Y 4 3 Y 15 4 3 Y 8 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
28

12 3 Y 16 3 Y 10 6 3 Y 4 3 Y
11

13 0 N

100 1KS19EC106
VISHAL SANJAY 

RAJU 26 16 3 Y 10 3 Y 10 6 3 Y 4 3 Y 12 4 3 Y 2 0 N 6 3 Y 10 2 3 Y 6 3 Y 2 3 Y
30

12 3 Y 18 3 Y 10 6 3 Y 4 3 Y
27

32 0 N

101 1KS19EC107
VISHNU RAATA 

YADUNANDAN 20 12 3 Y 8 3 Y 10 6 3 Y 4 3 Y 11 4 3 Y 4 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
28

12 3 Y 16 3 Y 10 6 3 Y 4 3 Y
32

38 1 N

102 1KS19EC108 YASHASWINI N
25 15 3 Y 10 3 Y 10 6 3 Y 4 3 Y 14 4 3 Y 7 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

30
12 3 Y 18 3 Y 10 6 3 Y 4 3 Y

29
35 0 N

103 1KS20EC400
MADALA VIVEK 

KUMAR 16 13 3 Y 6 1 N 10 6 3 Y 4 3 Y 16 4 3 Y 7 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y
27

11 3 Y 14 3 Y 10 6 3 Y 4 3 Y
15

18 0 N

104 1KS20EC401 RANJANA
19 16 3 Y 8 3 Y 10 6 3 Y 4 3 Y 16 4 3 Y 6 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

25
9 3 Y 13 3 Y 10 6 3 Y 4 3 Y

19
23 0 N

105 1KS20EC402 SINDHU
24 17 3 Y 9 3 Y 10 6 3 Y 4 3 Y 13 4 3 Y 6 0 N 3 1 N 10 2 3 Y 6 3 Y 2 3 Y

22
12 3 Y 16 3 Y 10 6 3 Y 4 3 Y

21
25 0 N

CO1 CO2 CO1 CO2 CO2 CO3 CO4 CO2 CO3 CO4 CO4 CO5 CO4 CO5 SEE

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.9 101 2.9 99 3.0 105 3.0 105 3.0 78 2.0 67 64 3.0 105 3.0 105 3 105 3.0 105 3.0 105 3.0 105 3.0 105 0.8 7

4 6 0 0 0 38 41 0 0 0 0 0 0 0 98

96.2 94.3 100 100 100 63.8 61 100 100 100 100 100 100 100 6.67

3 3 3 3 3 3 3 3 3 3 3 3 0

CO

Number of Not Attempted(NA)

Score index & No of  Y's

No. of N's

CO Attainment 

Level



CO CIE SEE
Leve

l

INDI

REC

T 

ATT

AIN

Fina

l Att
CO

CO1 98.10 6.7 1.0 3.0 1.2 CO1

CO2 98.57 6.7 1.0 3.0 1.2 CO2

CO3 81.90 6.7 0.0 3.0 0.3 CO3

CO4 90.24 6.7 0.0 3.0 0.3 CO4

CO5 100.00 6.7 1.0 3.0 1.2 CO5

AVERAGE 0.8

Co-Po Mapping Table

CO'S PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9
PO1

0

PO1

1
PO12

PSO

1

PSO

2

CO'

S

CO 

Attai

nme

nt 

CO 

RESU

LT

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10
PO1

1

PO1

2
PSO1

PSO

2

CO1
3 1 _ _ _ _ _ _ _ 2 _ _ 3 3

CO1 1.20 N 1.20 0.4 _ _ _ _ _ _ 0.80 _ _ 1.20 1.20

CO2
3 1 _ _ 2 _ _ _ _ _ _ _ 3 3

CO2 1.20 N 1.20 0.4 _ 0.8 _ _ _ _ _ _ _ 1.20 1.20

CO3
3 3 _ _ 2 _ _ _ _ _ _ _ 3 3

CO3 0.30 N 0.3 0.3 _ 0.2 _ _ _ _ _ _ _ 0.30 0.3

CO4
3 3 _ _ 2 _ _ _ _ _ _ _ 3 3

CO4 0.30 N 0.3 0.3 _ 0.2 _ _ _ _ _ _ _ 0.30 0.3

CO5
3 3 3 _ 1 _ _ _ _ _ _ _ 3 3

CO5 1.20 N 1.20 1.20 1.20 0.4 _ _ _ _ _ _ _ 1.20 1.20

AVG 3.00 2.2 3.0 _ 1.75 _ _ _ _ 2.0 _ _ 3.0 3.0
Aver

age 
0.8 0.5 1.2 0.4 _ _ _ _ 0.8 _ _ 0.8 0.8

52.38 1.86

PO Attainment

DIRECT 

ATTAINM

ENT

Score index 

out of 3 

48.45 1.90

53.33 1.90

52.62 2.23

44.29 1.39
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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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Difference Between MP & MC
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Difference Between MP & MC
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Sl. 

No.
MICROPROCESSOR MICROCONTROLLER

1

MP have many operational codes for 

moving data from external memory to 

the CPU

MC may have one or two 

2
MP may have one or two bit handling 

instructions

MC will have many

3
Less multifunction pins on IC Many multifunction pins on IC

4
MP takes many instructions to read and 

write data from external memory

MC takes few instructions to read and 

write data 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
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Image Source: https://www.researchgate.net/

https://www.quora.com/

Sl. 

No.

VON NEWMANN 

ARCHECITECTURE

HARWARD 

ARCHECITECTURE

1
The data and program are stored in the 

same memory

The data and program memories are 

separate

2
The code is executed serially and takes 

more clock cycles

The code is executed in parallel through 

pipeline and takes less clock cycles

3
The program can be optimized in lesser 

size

The program tend to grow big in size

4
One can't access program memory and 

data memory simultaneously

One can access program memory and 

data memory simultaneously
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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
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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
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Criteria for Choosing a Microcontroller
1. MC must meet the task at hand efficiently and cost effectively
a. Speed. Highest Speed?
b. Packaging. DIP or QFP ->space, assembling, and prototyping 

the end product
c. Power Consumption. Critical for battery-powered products
d. The amount of RAM and ROM on chip
e. The number of I/O pins and the timer on the chip
f. How easy it is to upgrade to higher performance or lower 

power consumption 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.-> more important than first two criteria.
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Characteristic features of 8051-Microcontroller

Image Source: https://en.wikipedia.org/

https://www.geeksforgeeks.org
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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(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 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 interrupts and one serial interrupt
 8051 is a 40 pin IC
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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(XTAL1,2)

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

PIN Details of 8051-Microcontroller
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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 1MIPS (Million 

Instructions Per Second). 
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1. Ports 0,1,2 and 3

 P0 is also designated as AD0 – AD7, allowing it 
to be used for both address and data

 When connecting to an external memory, P0 
provides both address and data

 The 8051 multiplexes address and data through 
P0 to save pins

 ALE indicates if P0 has address or data
 When ALE=0, it provides data D0-D7, but when 

ALE=1 it has address A0-A7
 Thus ALE is used for demultiplexing address 

and data with the help of a 74LS373 latch IC
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 When there is no external memory connection, 
pins of P0 must be connected externally to 10k 
ohm pull-up resistor

 Because P0 is an open drain, unlike P1,P2 and 
P3

 When connected to pull-up resistors P0 can be 
used as a simple I/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
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 With no external memory connection, both 

P1 and P2 are used as simple I/O ports

 With external memory connection, P2 must 

be used along with P0 to provide the 16-bit 

address for the external memory

 P2 is also designated as A8-A15, indicating 

its dual function

 P2 is used for the upper 8 bits of the 16-bit 

address, and it cannot be used for I/0

Ports1 and 2
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Ports 3
 Can be used as an input or output
 Does not need pull-up resistors
 Configured as an input port upon reset, this is not the 

way it is most commonly used 
 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



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

Sunil Kumar G R, Asst. Prof. 20

3. External data and code memory access

Image Source: https://www.google.com/
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 EA’ (31) is an input pin and is connected to either Vcc 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 0 

joined with port 2 to provide 16 bit external address bus 
to access the external memory. 

 The ALE demultiplexes the P0: 1 for latching address on 
P0 as A0-A7 in the 16 bit address bus, 0 for latching P0 as 
data I/O. 
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 P0.x is named ADx because P0 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. 
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Memory Capacity and Memory Organization

 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
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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 2x 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 2x × y bits - Memory 

organization



O 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 × 4, often represented as 4K × 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 × 8 

(b) The chip has 16 address lines since 216 = 64K
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Memory Address Decoding
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
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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
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Three ways to generate memory block Selector

1. Using simple logic gates

2. Using the 74LS138 IC

3. Using programmable logics

1. 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
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3000 to 3FFF

0011 0000 0000 0000 to 0011 1111 1111 1111

8

0

5

1

D0

D7

A0

A11

RD!

WR!

3000 to 3FFF

0011 0000 0000 0000 to 0011 1111 1111 1111

Image Source: Text Book by Mazidi & Mazidi
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2. Using the 74LS138 IC

 Most widely used address decoders
 The 3 inputs A, B & C generate 8 active low outputs 

Y0 to Y7
 Each Y output is connected to CS of a memory chips, 

allowing control of 8 memory blocks by a single 
74LS138

 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
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4000 to 4FFF

0100 0000 0000 0000 to 

0100 1111 1111 1111
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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 

74LS138 means that it can accommodate more 

address pins

 These need to have access to a PAL/GAL software 

and a programmer (burner)



Interfacing with External ROM
O The following pins are used in external memory 

interfacing:

1. External Access (EA!) Pin: is an input pin and is 

connected to either Vcc or GND, it cannot be left 

unconnected. 

O when connected to Vcc 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. P0 & P2 role in Providing Address: P0 & P2 provide the 

16 bit address to access 64Kbytes of external memory.
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O P0 provides the lower 8-bit addresses A0-A7

O P2 provides the upper 8-bit addresses A8-A15

O More importantly, P0 is also used to provide the 8-bit data
bus D0-D7

O It means P0 provides both address and data paths. This is
called address/data multiplexing

3. ALE: is an output pin, when ALE=1, P0 is used for the
address path and when ALE=0, P0 is used to
send/receive data

O To extract the address from the P0 pin, we connect P0 to a
74LS373 latch IC, and use ALE pin to latch the address as
shown in fig below:

O The extracting of address from P0 is called address/data
demultiplexing
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74LS373 D Latch
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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

O When EA! Pin connected to GND, the 8051 fetches 

opcodes from external ROM by using PSEN!,

O 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
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On-Chip & Off-Chip Code ROM
 When system with both on-chip and off-chip ROM code and 

EA!=Vcc
 Controller fetches the opcode from 0000 to 0FFF (on-chip 

ROM) then the PC generates address 1000 (off-chip ROM)



Data Memory Space

O 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

O Data memory space is accessed using the DPTR 

register and an instruction called MOVX

O 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

O For data ROM RD! pin is used instead of PSEN! Pin 
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1000h to 1FFF

0001 0000 0000 0000 to 0001 1111 1111 1111
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Interfacing of External Data RAM
O To connect to external RAM, we must use both RD! and 

WR! Pins 

O In writing data to external data RAM, use the instruction 

MOVX @DPTR, A
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A single external ROM for code and data
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O A single ROM chip is used for both data and code of 

64Kx8 capacity

O We know that PSEN! Is used to access the external 

code space and the RD! pin is used to access the 

external data space

O 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:
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Interfacing Program ROM, Data ROM 
and Data RAM

O No need for decoder for program ROM

O But require a 74LS138 decoder for data ROM and RAM

O Note that G1=Vcc, G2A!=GND, G2B!=GND and the C 

input is also grounded since we use only Y0 – Y3
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Interfacing to Large External Memory
O In some applications we need a large amount of memory to store data 

– 256K bytes

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

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

O And use some of the P1 pins to access the 64K byte blocks inside the 
single 256Kx8 memory chip
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Chip Select A17 A16

P1.2 P1.1 P1.0 Block Address Space

0 0 0 00000H – 0FFFFH

0 0 1 10000H – 1FFFFH

0 1 0 20000H – 2FFFFH

0 1 1 30000H – 3FFFFH

1 X X External RAM Disabled
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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

O 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
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The 8051 Oscillator and Clock

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

O 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 1MHz to 
16MHz

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

O Two oscillator pulses define each state

O The smallest interval of time to accomplish any simple 
instruction or part of a complex instruction, is known as 
the machine cycle

O The machine cycle is itself made up of 6 states

O Time taken by the instruction to execute is:

Tinst = (C x 12)/Crystal Frequency, 

where C= no of Machine cycles

Ex:- f=16MHz, ADD A,R1 then

Tinst = (1 x 12)/16 M = 0.75 micro seconds 
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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
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Program Counter
O PC is a 16-bit register

O Which stores the address of next instruction to be 

executed

O The PC is automatically incremented after every 

instruction byte is fetched and may also be altered by 

certain instructions

O The PC is the only register that does not have an 

internal address
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Data Pointer
O The DPTR register is made up of two, 8-bit registers, 

named as DPH and DPL

O DPTR is used to furnish memory addresses for internal 

and external code access and external data access

O 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
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A, B and CPU Registers
O The 8051 contains 34 general purpose registers, two of these 

registers are A and B

O A & B hold results of many instructions, particularly mathematical 

and logical operations

O The other 32 are arranged as part of internal RAM in 4 banks, B0 

to B3; 8 registers in each bank

O 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

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

external memory

O 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
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Flags and the Program Status Word (PSW)

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

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

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

O And 3 general purpose user flags that can be set to 1 or 
cleared to 0 by the programmer as desired

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

O The 3 user flags are designated as User Flag Zero (F0), 
Register Bank Select Bit-0 (RS0) and Register Bank Select 
Bit-1 (RS1)

O These flags are bit addressable as PSW.0 to PSW.7
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MOV A,#35h SETB PSW.4
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1101 1001

1110 1101

1  1  0   0   0 1   1  0

R0,R1,R2…….R7



Internal Memory

O A functioning computer must have RAM and ROM 

memories

O RAM memory for variable data that can be altered as 

the program runs

O ROM memory for program code bytes

O Additional memory can be added externally using 

suitable circuits

O Internal circuitry access the correct memory based on 

the nature of the operation in progress
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Internal RAM
O 32 bytes from address 00h to FFh that make-up 32 working 

registers organized as 4 banks of 8 registers each

O The 4 banks are numbered 0 to 3 and are made- up of 8 registers 

named R0 to R7

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

O Bits RS0 and RS1 in the PSW determine which bank of registers is 

currently in use at any time when the program is running

O Register banks not selected can be used as general purpose RAM, 

Bank -0 is selected on reset

O A bit addressable area of 16 bytes occupies RAM byte addresses 

20h to 2Fh forming a total of 128 addressable bits

O An addressable bit may be specified by its bit address of 00h to 

07h or 8-bits may form any byte address from 20h to 2Fh

O A general purpose RAM area above the bit area from 30h to 7Fh 

addressable as byte
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The Stack and The Stack Pointer

O The stack refers to an area of internal RAM that is used 

in conjunction with certain opcodes to store and 

retrieve data quickly

O 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

O 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
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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

O The SP is set to 07h when the 8051 is reset and can be 

changed any internal RAM address by the programmer

O The stack is limited in height to the size of the internal 

RAM

O The stack has the potential to overwrite valuable data 

in the register banks, bit addressable RAM and scratch-

pad RAM area

O The programmer is responsible for making sure the 

stack data does not grow beyond predefined bound
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RAM Depicting Bit Addressable Area
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SETB 20h

MOV 20h,#35h

MOV 20h,c



Special Function Registers
O SFR are a group of specific internal registers, which may be 

addressed much like internal RAM, using addresses from 80h to 

FFh

O SFRs are named in certain opcodes by their functional names, 

such as A, B, TH0 etc..

O Also referred by other opcodes by their addresses, such as 0E0h, 

0F0h, 8Ch,80h,90h etc..

O Any address used in the program must start with a number
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Special Function Registers
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Internal ROM
O It can be addressed from 0000h to 0FFFh (4K bytes)

O The PC is ordinarily used to address program code bytes from 

address 0000h to 0FFFh

O Program address higher than 0FFFh, which exceeds the internal 

ROM capacity will cause the 8051 to automatically fetch code 

bytes from external program memory

O Code bytes can also be fetched exclusively from an external 

memory addresses from 0000h to FFFFh by connecting the 

external access pin (31) to ground
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Input/ Output Pins, Ports and Circuits
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O 24 of the pins may each be used for one of two entirely 
different functions, yielding a total pin configuration of 64

O 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

O Both of these factors are under the complete control of 
the 8051 programmer and circuit designer

O Each port has a D-type output latch for each pin

O 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 0 are addressed at location 80h,

Pin 3 of port 0 is the 2-bit of the P0 SFR – P0.2 (Px.y)
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O 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

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

O The upper buffer is enabled, when latch data is read

O The lower buffer is enabled, when the pin state is read

O 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

O 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

O Programmable port pins have completely different alternate 
functions. 

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

O Among the 4 ports, port 1 cannot have alternate functions rest can be 
programmed
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ALU and Buses
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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!

O ALE

O PSEN!
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Thank you


