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TUTORIAL TOPICS FOR ADVANCED LEARNERS 

1. INTERFACING 7 SEGMENT DISPLAY 
segment LED display is a very popular and it can display digits from 0 to 9 and quite a few characters like A, b, C, , 

H, E, e, F,, etc. Knowledge about how to interface a seven-segment display to a micro controller is very essential in 
designing embedded systems. A seven-segment display consists of seven LEDs arranged in the form of a squarish ‘8’ 

slightly inclined to the right and a single LED as the dot character. Different characters can be displayed by 

selectively glowing the required LED segments. 

Seven segment displays are of two types, common cathode and common anode. In common cathode type , the 

cathode of all LEDs are tied together to a single terminal which is usually labeled as ‘com‘ Â and the anode of all 

LEDs are left alone as individual pins labeled as a, b, c, d, e, f, g & h (or dot) . In common anode type, the anode of 

all LEDs are tied together as a single terminal and cathodes are left alone as individual pins. The pin out scheme and 

picture of a typical 7 segment LED displayis shown in the image below. 
 

In common cathode, all the cathodes of LEDs are tied together and labeled as com. and the anode 

are left alone. In common anode, seven segment display all the anodes are tied together and 

cathodes are left freely. Below figure shows the internal connections of seven segment Display. 

  

To display the digits on 7 segment, we need to glow different logic combinations of segments. 

For example if you want to display the digit 3 on seven segment then you need to glow the 

segments a, b, 
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c, d and g. The below table show you the Hex decimal values what we need to send from PORT1 
toDisplay the digits from 0 to F. 
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The above picture indicates that all the 7-segment display codes are stored in ROM and in the 
formof look-up tables. To get those codes we use Indexed addressing mode. 
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**Note: Suppose if you want to display the year 2021, then you need to interface four 7- 

segmentdisplays to 8051 microcontroller. Here is the program to display 2021. In exam if they 

ask you todisplay some other number just change the appropriate number in program, rest of the 

logic is same. Program 
 

2. INTERFACING 4X4 MATRIX KEYPAD 
Keypads are widely used input devices being used in various electronics and embedded projects. They are used to 

take inputs in the form of numbers and alphabets and feed the same into system for further processing. 

Matrix keypad consists of set of Push buttons, which are interconnected. Like in our case we are using 4X4 matrix 
keypad, in which there are 4 push buttons in each of four rows. And the terminals of the push buttons are connected 

according to diagram. In first row, one terminal of all the 4 push buttons are connected together and another terminal 

of 4 push buttons are representing each of 4 columns, same goes for each row. So we are getting 8 terminals to 

connect with amicrocontroller. 
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As shown in above circuit diagram, to interface Keypad, we need to connect 8 terminals of the 

keypad to any port (8 pins) of the microcontroller. Like we have connected keypad terminals to 

Port1 of 8051. Whenever any button is pressed we need to get the location of the button, means 

the corresponding ROW an COLUMN no. 

 The hex keypad has 8 communication lines namely R1, R2, R3, R4, C1, C2, C3 and C4. R1 

to R4 represents the four rows and C1 to C4 represents the four columns. 

  When a particular key is pressed the corresponding row and column to which the 

terminals of the key are connected gets shorted. For example if key 1 is pressed row R1 

and column C1gets shorted and so on. 

 The program identifies which key is pressed by a method known as column scanning. In 

this method a particular row is kept low (other rows are kept high) and the columns are 

checked for low. If a particular column is found low then that means that the key 

connected betweenthat column and the corresponding row (the row that is kept low) is 

been pressed. 

 For example if a row R1 is initially kept low and column C1 is found low during scanning, 

thatmeans key 1 is pressed. 

Program: 

MOV DPTR, #0400H ; Base Address of lookup table for Seven Segment Code 
MOV P2, #0FH ; Send all 1’s and make P2 an input port 

 
REPEAT: MOV P1, #00H ; Send 0’s on all Rows 
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MOV A, P2 ; Read the Columns 
CJNE A, #0FH, PRESSED ; If key is pressed, then go to PRESSED 
SJMP REPEAT ; Else keep checking 

 

PRESSED:       ACALL DELAY ; Call a delay routine of 20ms for key de-bouncing 
MOV R0, #00H ; Assume Key 
“0” MOV P1, #0EH ; Test for 
Row P1.0MOV A, P2 ; Read 
the Columns 
CJNE A, #0FH, DETECT ; P1.0 Row is Identified. Now Identify the Column 

 

MOV R0, #04H ; Assume Key 
“4” MOV P1, #0DH ; Test for 
Row P1.1MOV A, P2 ; Read the 
Columns 
CJNE A, #0FH, DETECT ; P1.1 Row is Identified. Now Identify the Column 

 

MOV R0, #08H ; Assume Key 
“8” MOV P1, #0BH ; Test for 
Row P1.2MOV A, P2 ; Read 
the Columns 
CJNE A, #0FH, DETECT ; P1.2 Row is Identified. Now Identify the Column 

 
MOV R0, #0CH ; Assume Key 
“8” MOV P1, #07H ; Test for 
Row P1.3MOV A, P2 ; Read 
the Columns 

 

DETECT: RRC A ; Test for each Column 
JNC FOUND ; If no carry then Key is detected as the value of R0 
INC R0 ; Else increment R0 
SJMP DETECT ; Check next Column 

 

FOUND: MOV A, R0 ; Transfer Key value into A register 
MOVC A, @A+DPTR ; Read Seven Segment Code from look-up table 
MOV P0, A ; Display the Key–Pressed on port 0 

 

ACALL DELAY; Call a delay routine of 20 ms for key release 
 

SJMP REPEAT 
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SAMPLES OF NPTEL CERTIFICATES 
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PROJECT COMPLETION CERTIFICATE 
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SAMPLE CERTIFICATES OF PARTICIPATIONS 
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TEAM BUILDING ACTIVITIES 
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HACKATHON PARTICIPATION 
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STUDENT ACTIVITIES 
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OFFICE BEARERS 
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SAMPLE COPIES OF ACTIVITIES FOR 

SLOW LEARNERS 

S.NO ACTIVITIES PAGE 

NUMBER 

1. REMEDIAL CLASSES CIRCULAR 28,35&41 

2. REMEDIAL CLASSES TIMETABLE 29,36&43 

3. REMEDIAL CLASSES ATTENDANCE 30,37&44 

4. SOLVED TUTORIAL PROBLEMS FOR SLOW LEARNERS 31,38&46 

5. IMPACT ANALYIS 34,40&51 
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