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Chapter 1

MICROCONTROLLER LAB-8951
(USING MC KIT)

1.1 Familiarisation with MC trainer kit

Aim To familiarize with 8951 microcontroller trainer kit having in-built assembler.

8086 microprocessor MICRO-51 LC trainer kit manufactured by Vi Microsystems Private
Ltd., Chennai has in built assembler and disassembler.

ASSEMBLER COMMANDS

#A Line assembler. This command is used to enter the mnemonics of 8951 and it gives the
opcode for the mnemonics.

Syntax: #A<CR> Enter user RAM address and program.

#U: Unassembler. It gives the mnemonics and corresponding opcodes in the given address.

Syntax: #U<CR>

#SP, SD Substitute byte. This command is used to examine the contents of selected memory
locations and modify them.

Syntax: #SP<addr><CR> for program memory

#SD<addr><CR> for data memory

#R To examine and modify the register contents of the CPU.

Syntax: #R<CR>

#GO Go and execute. The Go command is used to run the program.

Syntax: #GO<addr><CR>

11
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Go with break point Syntax: #GO<start add ><end add><CR>

#TR Trace command. This command helps the user to execute program in steps, i.e., instruc-
tion by instruction. This command will be very helpful while debugging programs.

Syntax: #TR <addr><CR>

#FP, FD This command permits a block of RAM memory to be filled with desired data type.

Syntax: #FB <start addr><end addr><byte data><CR> for program memory

#FD <start addr><end addr><byte data><CR> for data memory

#MP, MD Byte move. This command moves the content at a specified block of memory to
another block whose starting address is specified in RAM.

Syntax: #MP <start add><end addr ><dest addr> for program memory

#MD <start add><end addr ><dest addr> for data memory

#IP, ID This command inserts the specified bytes in the desired memory location.

Syntax: #IP <insert addr ><program end addr ><No. of bytes><CR> for program
memory

#ID <insert addr ><program end addr ><No. of bytes><CR> for data memory

#EP, ED Delete. This command deletes blocks of bytes and words respectively from memory.

Syntax: #EP <start addr ><end addr><program end addr><CR> for program mem-
ory

#ED <start addr ><end addr><program end addr><CR> for data memory

#IN Input byte. This command inputs bytes from the desired port.

Syntax: IN <port addr><CR>

#O Output byte. This command outputs data to the desired port.

Syntax: O <port addr ><data><CR>

#IR This command is used to view the bytes in the internal RAM locations.

Syntax: IR <Addr ><CR>

HARDWARE SPECIFICATIONS

Monitor EPROM : 0000:3FFFH & FFFF
System RAM : 4000:BFFFH
User RAM : 4100:BFFFH

Procedure to enter a program
1. Switch on the 8086 kit, Type A and enter.
2. Type in the starting address and press enter.
3. Enter the mnemonics.
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Procedure to enter data

1. Press INT key.
2. Type #SP address and press enter key.
3. Update the locations with desired bytes.

Procedure to execute the program

1. Press ’.’ and enter or reset key.
2. Type #GO starting address of code and press enter key.
3. Press ’.’ and enter.

1.2 Block move of data

Aim To write a program to move a block of memory from one location to another. Five
numbers stored in memory locations starting from 4500H must be moved to 4600H onwards.
Algorithm

1. Set byte counter.
2. Get the number from the source and copy it in destination.
3. Decrement counter and repeat the above step until the byte counter is reset.

Program

4100: 79 0A MOV R1,05H ; Length of block in R1
4102: 90 45 00 MOV DPTR,#4500H ; First address in DPTR
4105: E0 NEXT: MOVX A,@DPTR ; First no. in Acc.
4106: 75 83 46 MOV DPH,46 ; 4600H in DPTR
4109: F0 MOVX @DPTR,A ; Number moved to 4600H
410A:75 83 45 MOV DPH,45H ; 4500H in DPTR
410D:A3 INC DPTR ; Points next location
410E: D9 F5 DJNZ R1,NEXT (4105H) ; Continue till counter is reset
4110: 80 FE HLT: SJMP HLT (4110H) ; Halt

Procedure

1. Enter the program in memory locations starting from 4100H.
2. Enter five numbers in memory locations starting from 4500H.
3. Execute the program and verify the result in memory locations starting from 4600H.

Test data
Input: 4500: 01 02 03 04 05
Output: 4600: 01 02 03 04 05
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1.6 BCD addition

Aim To write a program to add two BCD numbers.

Description One 8-bit packed BCD number is available in the memory location 4300H and
another number is available in the memory location 4301H. Result is available in the location
4302H and carry in 4303H.
Algorithm

1. Get the BCD numbers from the memory locations.

2. Add the BCD numbers with the help of DAA.

3. Store the sum and carry in the memory.

Program

4100: 90 43 00 MOV DPTR,#4300H ; Address of first BCD number
4103: 79 00 MOV R1,#00 ; Carry is reset
4105: E0 MOVX A,@DPTR ; First number in A
4106: A3 INC DPTR ; Pointing to second number
4107: F8 MOV R0,A ; First number in R0
4108: E0 MOVX A,@DPTR ; Second number in A
4109: 28 ADD A,R0 ; Add both numbers
410A:D4 DA A ; Convert to BCD
410B: 50 01 JNC NOC (410E) ; If no carry, skip
410D:09 INC R1 ; Else increment carry
410E: A3 NOC: INC DPTR
410F: F0 MOVX @DPTR,A ; Result in destination address
4110: E9 MOV A,R1 ; Carry in A
4111: A3 INC DPTR
4112: F0 MOVX @DPTR,A ; Store carry
4113: 80 FE HLT: SJMP HLT (4113) ; Halt

Procedure

1. Enter the program in memory locations starting from 4100H.

2. Enter data in memory locations 4300H and 4301H.

3. Execute the program and verify the sum in memory location 4302H and carry in 4303H.

Test data
Input: 4300: 75 4301: 65 Output: 4302: 40 4303: 01
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1.14 Binary to gray conversion

Aim To write a program to convert an 8-bit binary number to equivalent gray code.

Algorithm

1. The MSB in the gray code is the same as the corresponding bit in a binary number.
2. Going from left to right, add each adjacent pair of binary digits to get the next gray code

digit. Disregard carries.

Program

4100: 90 42 00 MOV DPTR,#4200H ; Address of the number
4103: E0 MOVX A,@DPTR ; Keep number in A
4104: C3 CLR C ; Clear carry for rotation
4105: 13 RRC A ; Rotate through carry
4106: F9 MOV R1,A ; Rotated number in R1
4107: E0 MOVX A,@DPTR ; Number again in A
4108: 69 XRL A,R1 ; XOR rotated and original numbers
4109: A3 INC DPTR
410A:F0 MOVX @DPTR,A ; Store result in 4201
410B: 80 FE HLT: SJMP HLT(410B)

Procedure
1. Enter the program in memory starting from 4100H.
2. Enter the number in memory location 4200H.
3. Execute the program and verify the result in 4201H.

Test data

Input: Output
4200: 90 4201: D8

1.15 Hex to ASCII hex code conversion

Aim To write an assembly language program to convert an Hexadecimal number to its ASCII
Hex Code equivalent. Hexadecimal number is in the memory location 4200H and ASCII num-
ber must be stored in the memory location 4201H.

Theory The American Standard Code for Information Interchange (known as ASCII) is a 7-
bit code with 128 combinations and each combination is assigned to a letter, a decimal number,



Electronics Lab Manual Volume 2 29

1.17 Square of a number

Aim To find the square of a given number.

Theory The square of a number can be calculated by adding consecutive odd numbers starting
from 1. In order to find the square of 3, add three odd numbers starting from 1. 1 + 3 + 5 = 9.
To find the square of 5, 1 + 3 + 5 + 7 + 9 = 25.

Algorithm
1. Set the number whose square is to be calculated as the counter.
2. Add odd numbers starting from zero until counter is zero.

Program

4100: 90 42 00 MOV DPTR,#4200H
4103: E0 MOVX A,@DPTR ; Number in Acc.
4104: 60 0A JZ RESULT (4110) ; If number is zero, store it
4106: FA MOV R2,A ; Set number as counter
4107: 79 01 MOV R1,#01 ; First odd number
4109: 74 00 MOV A,#00 ;
410B: 29 LOOP: ADD A,R1 ; Add progressively
410C: 09 INC R1 ; Next odd number
410D:09 INC R1
411E: DA FB DJNZ R2, LOOP (410B) ; Continue till counter = 0
4110: A3 RESULT: INC DPTR ; Store result
4111: F0 MOVX @DPTR,A
4112: 80 FE HLT: SJMP HLT (4112)

Procedure
1. Enter the program in memory starting from 4100H.
2. Enter the number in memory location 4200H.
3. Execute the program and verify the result in 4201H.

Test data

Input: Output
4200: 05 4201: 19 19H = 2510

1.18 Square root of a number

Aim To calculate the square root of a given number in the address 4200H and store it in 4201H
if it is a perfect square. If not, store EE in 4201H to prompt error message.
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Procedure

1. Set up the circuit on a bread board and enter the program in memory starting from 4100H.
2. Execute the program and connect the P1.0 pin of microcontroller to optocoupler.
3. Observe that the bulb blinks intermittently. Change the delay and observe the change in

timing.

1.22 Examination questions
1. Write an assembly language program to light two sets of LEDs alternatively.
2. Write an assembly language program to check an string whether it is a palindrome.
3. 20 numbers are stored in location 4400H onwards. Arrange the numbers in the reverse

order.
4. Write an assembly language program to exchange a block of data.
5. Write a program to subtract two multi-byte BCD numbers.
6. Write a program to subtract two 4-digit decimal numbers.
7. Write a program to sort negative and positive numbers.
8. Write an ALP to obtain x2 + y2, where x and y are two nibbles.
9. Write an ALP to prove Pythagoras theorem.

10. Write a program to separate the addresses in an array where odd numbers are stored
(Only the lower bytes of addresses).

11. A set of non-zero bytes are stored in locations 4100H onwards. The last byte in the data
set is indicated by the entry 00H. Write a program to arrange it in ascending order.

12. An array of numbers a1, a2, a3....a10 are stored in location starting from XX00. Rear-
range the array as shown below: a2, a1, a4, a3, a6, a5, a8, a7, a10, a9. Assume values for
numbers.

13. An array of numbers are given. Write a program to shift the array to memory locations
starting from 4200H if the sum of array elements is odd. If the sum of array elements is
even, shift the array to 4300H.

14. Write a program to add two 3× 3 matrices.
15. Write an ALP (assembly Language program) to find the transpose of a 3× 3 matrix.
16. Write an ALP to multiply a 3× 2 matrix by another 2× 3 matrix.
17. Write and ALP to generate a square wave of frequency 1 kHz and duty cycle 40%.
18. Generate a triangular waveform and display it on the C.R.O.
19. Write and ALP to rotate a stepper motor clock wise for 360◦ degree.
20. Write and ALP to rotate a stepper motor counter clockwise for 1.5 rotations.
21. An array of numbers is given. If the sum of the numbers is odd, rotate the stepper motor

in clockwise direction. If it is even, rotate in counter clockwise direction.
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