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The Intel 8051 is Harvard architecture, single chip microcontroller (μC) which was developed by 

Intel in 1980 for use in embedded systems. 8051 is an 8-bit micro controller. The Important features 

of 8051 Architecture:  

 8-bit ALU, Accumulator and Registers;  

 8-bit data bus - It can access 8 bits of data in one operation  

 16-bit address bus - It can access 216 memory locations - 64 kB ( 65536 locations ) each of 

RAM and ROM  

 On-chip RAM - 128 bytes ("Data Memory")  

 On-chip ROM - 4 kB ("Program Memory")  

 Four byte bi-directional input/output ports  

 UART (serial port)  

 Two 16-bit Counter/timers  

 Two-level interrupt priority  

 Power saving mode  

 8051 have 128 bit addressable memory locations (user defined flags)  

 It consist of 16 bit address bus  

 It also consist of 3 internal and two external interrupt  

 Less power usage in 8051 with respect to other micro-controller  

 It consist of 16-bit program counter and data pointer  

 8051 can process 1 million one-cycle instructions per second  

 It also consist of 32 general purpose registers each of 8 bits  

 ROM on 8051 is 4 Kbytes in size  

 

 

 

PART-A 
INTRODUCTION TO 8051 MICROCONTROLLER  
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Pin Diagram of 8051 
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Types of instructions:  

Depending on operation they perform, all instructions are divided in several groups:  

 Arithmetic Instructions  

 Branch Instructions  

 Data Transfer Instructions  

 Logic Instructions  

 Bit-oriented Instructions  

Arithmetic instructions:  

Arithmetic instructions perform several basic operations such as addition, subtraction, division, 

multiplication etc. After execution, the result is stored in the first operand. For example:  

ADD A, R1 - The result of addition (A+R1) will be stored in the accumulator. 

Mnemonic  Description  
ADD A,Rn  Adds the register to the accumulator  
ADD A,direct  Adds the direct byte to the accumulator  
ADD A,@Ri  Adds the indirect RAM to the accumulator  
ADD A,#data  Adds the immediate data to the accumulator  
ADDC A,Rn  Adds the register to the accumulator with a carry flag  
ADDC A,direct  Adds the direct byte to the accumulator with a carry flag  
ADDC A,@Ri  Adds the indirect RAM to the accumulator with a carry flag  
ADDC A,#data  Adds the immediate data to the accumulator with a carry flag  
SUBB A,Rn  Subtracts the register from the accumulator with a borrow  
SUBB A,direct  Subtracts the direct byte from the accumulator with a borrow  
SUBB A,@Ri  Subtracts the indirect RAM from the accumulator with a borrow  
SUBB A,#data  Subtracts the immediate data from the accumulator with a borrow  
INC A  Increments the accumulator by 1  
INC Rn  Increments the register by 1  
INC Rx  Increments the direct byte by 1  
INC @Ri  Increments the indirect RAM by 1  
DEC A  Decrements the accumulator by 1  
DEC Rn  Decrements the register by 1  
DEC Rx  Decrements the direct byte by 1  
DEC @Ri  Decrements the indirect RAM by 1  
INC DPTR  Increments the Data Pointer by 1  
MUL AB  Multiplies A and B  
DIV AB  Divides A by B  
DA A  Decimal adjustment of the accumulator according to BCD code  
Branch Instructions:  

There are two kinds of branch instructions:  

Unconditional jump instructions: upon their execution a jump to a new location from where the 

program continues execution is executed. Conditional jump instructions: a jump to a new program 
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location is executed only if a specified condition is met. Otherwise, the program normally proceeds 

with the next instruction. 

Mnemonic  Description  

ACALL addr11  Absolute subroutine call  

LCALL addr16  Long subroutine call  

RET  Returns from subroutine  

RETI  Returns from interrupt subroutine  

AJMP addr11  Absolute jump  

LJMP addr16  Long jump  

SJMP rel  Short jump (from –128 to +127 locations relative to the following 

instruction)  

JC rel  Jump if carry flag is set. Short jump.  

JNC rel  Jump if carry flag is not set. Short jump.  

JB bit,rel  Jump if direct bit is set. Short jump.  

JBC bit,rel  Jump if direct bit is set and clears bit. Short jump.  

JMP @A+DPTR  Jump indirect relative to the DPTR  

JZ rel  Jump if the accumulator is zero. Short jump.  

JNZ rel  Jump if the accumulator is not zero. Short jump.  

CJNE A,direct,rel  Compares direct byte to the accumulator and jumps if not equal. Short 

jump.  

CJNE A,#data,rel  Compares immediate data to the accumulator and jumps if not equal. Short 

jump.  

CJNE Rn,#data,rel  Compares immediate data to the register and jumps if not equal. Short 

jump.  

CJNE @Ri,#data,rel  Compares immediate data to indirect register and jumps if not equal. Short 

jump.  

DJNZ Rn,rel  Decrements register and jumps if not 0. Short jump.  

DJNZ Rx,rel  Decrements direct byte and jump if not 0. Short jump.  

NOP  No operation  
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Data Transfer Instructions:  

Data transfer instructions move the content of one register to another. The register the content of 

which is moved remains unchanged. If they have the suffix “X” (MOVX), the data is exchanged with 

external memory. 

Mnemonic  Description  

MOV A,Rn  Moves the register to the accumulator  

MOV A,direct  Moves the direct byte to the accumulator  

MOV A,@Ri  Moves the indirect RAM to the accumulator  

MOV A,#data  Moves the immediate data to the accumulator  

MOV Rn,A  Moves the accumulator to the register  

MOV Rn,direct  Moves the direct byte to the register  

MOV Rn,#data  Moves the immediate data to the register  

MOV direct,A  Moves the accumulator to the direct byte  

MOV direct,Rn  Moves the register to the direct byte  

MOV direct,direct  Moves the direct byte to the direct byte  

MOV direct,@Ri  Moves the indirect RAM to the direct byte  

MOV direct,#data  Moves the immediate data to the direct byte  

MOV @Ri,A  Moves the accumulator to the indirect RAM  

MOV @Ri,direct  Moves the direct byte to the indirect RAM  

MOV @Ri,#data  Moves the immediate data to the indirect RAM  

MOV DPTR,#data  Moves a 16-bit data to the data pointer  

MOVC A,@A+DPTR  Moves the code byte relative to the DPTR to the accumulator 

(address=A+DPTR)  

MOVC A,@A+PC  Moves the code byte relative to the PC to the accumulator 

(address=A+PC)  

MOVX A,@Ri  Moves the external RAM (8-bit address) to the accumulator  

MOVX A,@DPTR  Moves the external RAM (16-bit address) to the accumulator  

MOVX @Ri,A  Moves the accumulator to the external RAM (8-bit address)  
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MOVX @DPTR,A  Moves the accumulator to the external RAM (16-bit address)  

PUSH direct  Pushes the direct byte onto the stack  

POP direct  Pops the direct byte from the stack/td>  

XCH A,Rn  Exchanges the register with the accumulator  

XCH A,direct  Exchanges the direct byte with the accumulator  

XCH A,@Ri  Exchanges the indirect RAM with the accumulator  

XCHD A,@Ri  Exchanges the low-order nibble indirect RAM with the accumulator  

Logic Instructions:  

Logic instructions perform logic operations upon corresponding bits of two registers. After 

execution, the result is stored in the first operand. 

Mnemonic  Description  

ANL A,Rn  AND register to accumulator  

ANL A,direct  AND direct byte to accumulator  

ANL A,@Ri  AND indirect RAM to accumulator  

ANL A,#data  AND immediate data to accumulator  

ANL direct,A  AND accumulator to direct byte  

ANL direct,#data  AND immediate data to direct register  

ORL A,Rn  OR register to accumulator  

ORL A,direct  OR direct byte to accumulator  

ORL A,@Ri  OR indirect RAM to accumulator  

ORL direct,A  OR accumulator to direct byte  

ORL direct,#data  OR immediate data to direct byte  

XRL A,Rn  Exclusive OR register to accumulator  

XRL A,direct  Exclusive OR direct byte to accumulator  

XRL A,@Ri  Exclusive OR indirect RAM to accumulator  

XRL A,#data  Exclusive OR immediate data to accumulator  

XRL direct,A  Exclusive OR accumulator to direct byte  
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XORL direct,#data  Exclusive OR immediate data to direct byte  

CLR A  Clears the accumulator  

CPL A  Complements the accumulator (1=0, 0=1)  

SWAP A  Swaps nibbles within the accumulator  

RL A  Rotates bits in the accumulator left  

RLC A  Rotates bits in the accumulator left through carry  

RR A  Rotates bits in the accumulator right  

RRC A  Rotates bits in the accumulator right through carry  

Bit-oriented Instructions  

Similar to logic instructions, bit-oriented instructions perform logic operations. The difference is 

that these are performed upon single bits. 

Mnemonic  Description  

CLR C  Clears the carry flag  

CLR bit  Clears the direct bit  

SETB C  Sets the carry flag  

SETB bit  Sets the direct bit  

CPL C  Complements the carry flag  

CPL bit  Complements the direct bit  

ANL C,bit  AND direct bit to the carry flag  

ANL C,/bit  AND complements of direct bit to the carry flag  

ORL C,bit  OR direct bit to the carry flag  

ORL C,/bit  OR complements of direct bit to the carry flag  

MOV C,bit  Moves the direct bit to the carry flag  

MOV bit,C  Moves the carry flag to the direct bit  

Description of all 8051 instructions:  

Here is a list of the operands and their meanings:  

 A - accumulator; Rn - is one of working registers (R0-R7) in the currently active RAM memory 

bank;  
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 Direct - is any 8-bit address register of RAM. It can be any general-purpose register or a SFR 

(I/O port, control register etc.);  

 @Ri - is indirect internal or external RAM location addressed by register R0 or R1;  

 #data - is an 8-bit constant included in instruction (0-255);  

 #data16 - is a 16-bit constant included as bytes 2 and 3 in instruction (0-65535);  

 addr16 - is a 16-bit address. May be anywhere within 64KB of program memory;  

 addr11 - is an 11-bit address. May be within the same 2KB page of program memory as the 

first byte of the following instruction;  

 Rel - is the address of a close memory location (from -128 to +127 relative to the first byte of 

the following instruction). On the basis of it, assembler computes the value to add or 

subtract from the number currently stored in the program counter;  

 bit - is any bit-addressable I/O pin, control or status bit; and  

 C - is carry flag of the status register (register PSW).  

8051 Addressing modes: 

The way of specifying the address of the operand is called as addressing mode. The 8051 
microcontroller is having four addressing modes for accessing data.  

1. Immediate Addressing mode  

2. Register Addressing mode  

3. Direct Addressing mode  

4. Indirect Addressing mode 

5. Indexed Addressing mode 

1. Immediate addressing mode: 

The operand comes immediately after the op-code. The immediate data must be preceded by the 
hash sign, "#".  

 

2. Register Addressing mode: 

Register addressing mode involves the use of registers to hold the data to be manipulated. In this 
addressing mode register which is having the data is part of the instruction. 
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3. Direct Addressing mode: 

In the direct addressing mode, the data is in a RAM memory location whose address is known, and 
this address is given as a part of the instruction.  

 

4. Indirect Addressing mode: 

A register is used as a pointer to the data. If the data is inside the CPU, only registers R0 and R 1 are 
used for this purpose. R2 - R7 cannot be used to hold the address of an operand located in RAM 
when using indirect addressing mode. When RO and R1 are used as pointers they must be 
preceded by the @ sign.  

 

5. Indexed Addressing mode 

 Indexed addressing mode is widely used in accessing data elements of look-up table entries 

located in the program ROM space of the 8051.  

 The instruction used for this purpose is : 

MOVC A, @ A+DPTR 

 The 16-bit register DPTR and register A are used to form the address of the data element 

stored in on-chip ROM.  

 Because the data elements are stored in the program (code) space ROM of the 8051, the 

instruction MOVC is used instead of MOV. The "C" means code.  

In this instruction the contents of A are added to the 16-bit register DPTR to form the 16bit address 

of the needed data. 
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PART-B                                                                                                          SOFTWARE IMPLEMENTATION 
KEIL µ VISION 4 FOR 8051 µC 

 
Step 1: Give a double click on μvision4 icon on the desktop; it will generate a window as shown below: 

 
 
Step 2: To create new project, go to project, select new μvision project.  

 
Step 3: Select a drive where you would like to create your project. 
Step 4: Create a new folder and name it with your project name.  
Step 5: Open that project folder and give a name of your project executable file and save it.  
 
 
Step 6: After saving, it will show some window there select your microcontroller company i.e. Atmel. 
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Step 7: Select your chip as AT89C51ED2. 

 
 
Step 8: After selecting chip click on OK then it will display some window asking to add STARTUP file. 
Select    YES.  
Step 9: A target is created and start up file is added to your project window and is shown below.  
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Step 10: To write your project code select a new file from FILE menu bar.  
Step 11: It will display some text editor, to save that file select SAVE option from FILE menu bar. 
Step 12: Save file name with .c/ .asm extension depending on the language using to write the 
programs.  
Step 13: Write the code of your project and save it.  
Step 14: To add c/asm file to target, give a right click on Source Group, choose “ADD files to Group” 
option. 

 
 
Step 15: It will displays some window there select the file you have to add and click on ADD option. 
 



EMBEDDED SYSTEMS LAB (A3426) 
 

VARDHAMAN COLLEGE OF ENGINEERING Page 13 

 

 
 
Step 16: The file will be added to target and it is shown in the project window.  
Step 17: Now give a right click on target in the project window and select “Options for Target”. 

 
 
Step 18: It will show some window like below, in that go to target option and type crystal oscillator 
frequency Xtal (MHz) as 11.0592 
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Step 19: In the same window go to debug option and choose use and select Keil Monitor-51 Driver 
form drop down.  

 
 
Step 20: In the same window click the settings and it opens another window like below in that select 
the COM port to which the MCB-51 board is connected and click on OK. 
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Step 20: It will come back to the previous window and click OK in that window. 
Step 21: Now go to project and click on Translate as shown in below figure it shows the errors and 
warnings in Build output.  

 
 
Step 22: Clear all the syntax errors and make sure 0 errors and 0 warnings. 
Step 23: Now go to project and click on Build as shown in below figure it shows the errors and warnings 
in Build output and shows target file is created. 
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Step 24: Go to debug tab and click on start/stop debug it opens the below window and click OK. 

 
Step 25: It opens the following window and click run in the debug tab and the observe the output in 
interfacing board 
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Aim:  Write a program to find the GCM and LCM of a given two bytes in a memory locations 
50h,51h and store the GCM in 52h and LCM in 53h locations. 
 
 Apparatus: 

1. Computer 
2. Keil µ vision 4 

Program: 

ORG 0000H 

; TO FIND THE GCD 

MOV A, 50H    ; TWO NUMBERS IN 50H AND 51H LOCATIONS 

MOV B, 51H 

BACK: MOV R1,B 

DIV AB 

MOV A, B 

CJNE A, #00H, L1 

L1: JZ LAST 

MOV A, R1 

SJMP BACK 

LAST: MOV A, R1 

MOV 52H, A  ; GCD IN 52H LOCATION 

; TO FIND THE LCM  

MOV A, 50H 

MOV B, 51H 

MUL AB 

MOV B, 52H 

DIV AB 

MOV 53H, A     ; LCM IN 53H LOCATION 

END 

Observations:  
 

Conclusions:  

 

Results: 

PART- C                                                     EXPERIMENT NO: 1 
GCD AND LCM 
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Aim:  Write a program to convert the given BCD number into its equivalent seven segment value. 
 
 Apparatus: 

1. Computer 
2. Keil µ vision 4 

Program: 

ORG 0000H 
MOV P1, #0FFH 
MOV P2, #00H 
MOV DPTR, #0300H 

AGAIN: MOV A, P1 
ANL A, #0FH 
MOVC A,@A+DPTR 
MOV P2, A 
SJMP AGAIN 

ORG 0300H 
 DB 3FH,06H,5BH,4FH,66H,6DH,7DH,07H,7FH,6FH 
 END 

  
 
Observations:  

 
 
 
 
Conclusions:  

 

 

 

Results:  
 
 
 

PART- C                                                            EXPERIMENT NO: 2 

        BCD TO SEVEN SEGMENT CODE 
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Aim:  Write a program to demonstrate the operation of timers in 8051 microcontroller to generate 
the delays using interrupts and without interrupts. 
  
Apparatus: 

1. Computer 
2. Keil µ vision 4 

 

Program: 

1. Toggling of p1.5 with the delay of 5ms without interrupts using timer 1 
ORG 0000H 
MOV TMOD, #10h  

AGAIN: MOV TL1, #0FFH  
MOV TH1, #0EDH  
CPL P1.5 
SETB TR1  

BACK: JNB TF1, BACK  
CLR TR1  
CLR TF1  
SJMP AGAIN  
END 

2. Toggling of p1.2 with the delay of 5ms with interrupts using timer 0 
 

ORG 0 

LJMP MAIN 

ORG 000BH; ISR for Timer 0 

CPL P1.2 

MOV TL0, #0FFH 

MOV TH0, #0EDH 

RETI 

ORG 30H 

MAIN: MOV TMOD, #01h; Timer 0, Mode 1 

MOV TL0, #00 

MOV TH0, #0DCH 

MOV IE, #82H; enable Timer 0 interrupt 

SETB TR0 

HERE:   SJMP HERE 

END 
Observations:  
 
Conclusions:  

 

PART-C                                                EXPERIMENT NO: 3 

DELAY USING TIMERS 
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Results:  

 
 
 
 
Aim:  Write a program to demonstrate the operation of counters in 8051 microcontroller to count 
the no. of pulses as input to pin P3.4 using interrupts and without interrupts. 
 Apparatus: 

1. Computer 
2. Keil µ vision 4 

Program: 

1. Count no.  0f pulses without interrupts using counter 0 
ORG 0000H 
MOV TMOD, #05h  
SETB P3.4 
MOV TL0, #00H  
MOV TH0, #00H  
SETB TR0  

BACK:  MOV A, TL0 
 MOV P1, A 

MOV A, TH0 
 MOV P2, A 

SJMP BACK 
END 

2. Count no.  0f pulses without interrupts using counter 1 
ORG 0000H 

LJMP MAIN 

ORG 001BH 

MOV P1, #55H 

MOV TL1, #0FAH 

MOV TH1, #0FFH 

RETI 

ORG 30H 

MAIN: MOV TMOD, #50h 

SETB P3.5 

MOV TL1, #0FAH 

MOV TH1, #0FFH 

MOV IE, #88H 

SETB TR1 

HERE:   MOV P1, #0AAH 

SJMP HERE 

END 
Observations:  
 
Conclusions:  

 

PART-C                                                       EXPERIMENT NO: 4 

COUNTERS WITH/OUT INTERRUPTS 
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Results:  

 
 
 
 
Aim:  Write a program to demonstrate the operation of UART in 8051 microcontroller by sending 
and receiving the characters serially. 
  
Apparatus: 

1. Computer 
2. Keil µ vision 4 

 

Program: 

1. Program to transfer data serially with baud rate of 9600  
MOV TMOD, #20H    
MOV TH1, #-3    
MOV SCON, #50H    
SETB TR1     

AGAIN: MOV SBUF, #”A”   
HERE: JNB TI, HERE    

CLR TI      
SJMP AGAIN  
END   

2. Program to receive data serially with baud rate of 9600  
ORG 0000h 
MOV TMOD, #20H    
MOV TH1, #-3   
MOV SCON, #50H    
SETB TR1     

HERE:  JNB RI, HERE     
MOV A, SBUF 
MOV P1, A 
CLR RI      
SJMP HERE     
END 

 
Observations:  
 
 
Conclusions:  

 

 

Results:  
 

 
 

 
  

PART-C                                                     EXPERIMENT NO: 5 

SERIAL COMMUNICATION 
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PART-C                                                                                                             EXPERIMENT NO: 6 
16X2 LCD INTERFACING 

 
Aim: To display the liquid crystal display control characteristics of the microcontroller 89c51 using the 
appropriate program.  

Apparatus: 

1. The 8051  kit 

2.  Computer 

3.  Keil µ vision 4 

Theory: 

A 16x2 LCD means it can display 16 characters per line and there are 2 such lines. In this LCD each 
character is displayed in 5x7 pixel matrix. This LCD has two registers. 1. Command/Instruction Register- 
stores the command instructions given to the LCD. A command is an instruction given to LCD to do a 
predefined task like initializing, clearing the screen, setting the cursor position, controlling display etc. 
2. Data Register- stores the data to be displayed on the LCD. The data is the ASCII value of the 
character to be displayed on the LCD.  

Data pin8 (DB7) of the LCD is busy flag and is read when R/W = 1 & RS = 0. When busy flag=1, it means 
that LCD is not ready to accept data since it is busy with the internal operations. Therefore before 
passing any data to LCD, its command register should be read and busy flag should be checked. To send 
data on the LCD, data is first written to the data pins with R/W = 0 (to specify the write operation) and 
RS = 1 (to select the data register). A high to low pulse is given at EN pin when data is sent. Each write 
operation is performed on the positive edge of the Enable signal. To send a command on the LCD, a 
particular command is first specified to the data pins with R/W = 0 (to specify the write operation) and 
RS = 0 (to select the command register). A high to low pulse is given at EN pin when data is sent. 

Program:  
 

#include <reg51.h> 
sfr ldata = 0x0a0; //P2=LCD data pins 
sbit rs = P3^7; 
sbit rw = P3^6; 
sbit en = P3^5; 
unsigned char str1 [16]="VardhamanCollege"; 
unsigned char str2 [15]=" of Engineering"; 
void MSDelay (unsigned int itime) 
{ 
unsigned int i,j; 
for(i=0;i<itime;i++) 
for(j=0;j<1275;j++); 
} 
 
 
void lcdcmd(unsigned int value) 
{ 
ldata = value;   //put the value on the pins 
rs = 0; 
rw = 0; 
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en = 1;   //strobe the enable pin 
MSDelay(1); 
en = 0; 
return; 
} 
 
void lcddata(unsigned char value) 
{ 
ldata = value ;  //put the value on the pins 
rs = 1; 
rw = 0; 
en = 1;   //strobe the enable pin 
MSDelay(5); 
en = 0; 
return; 
} 
 
void main() 
{  
unsigned int x; 
lcdcmd(0x38); 
lcdcmd(0x0E); 
lcdcmd(0x01); 
lcdcmd(0x06); 
lcdcmd(0x80); //line 1, position 6 
for(x=0;x<16;x++) 
{ 
lcddata (str1[x]); 
MSDelay(25); 
  
} 
lcdcmd(0xc0); 
for(x=0;x<15;x++) 
{ 
lcddata (str2[x]); 
MSDelay(25); 
  
} 
while(1); 
} 

 
Observations:  

 
 
Conclusions:  

 

 

Results:  
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PART-C                                                                                                             EXPERIMENT NO : 7 
ADC INTERFACING 

 
Aim: To write a program to convert the analog input to digital output and display it on serial window. 

Apparatus: 
1. The 8051  kit 
2.  Computer 
3. Keil µ vision 4 

4. ADC interfacing board 

Theory: 

An analog-to-digital converter (abbreviated ADC, A/D or A to D) is a device that converts a 
continuous physical quantity (usually voltage) to a digital number that represents the quantity's 
amplitude. The conversion involves quantization of the input, so it necessarily introduces a small 
amount of error. The inverse operation is performed by a digital-to-analog converter (DAC). Instead 
of doing a single conversion, an ADC often performs the conversions ("samples" the input) 
periodically. The result is a sequence of digital values that have converted a continuous-time and 
continuous-amplitude analog signal to a discrete-time and discrete-amplitude digital signal. 
 
 An ADC may also provide an isolated measurement such as an electronic device that 
converts an input analog voltage or current to a digital number proportional to the magnitude of 
the voltage or current. However, some non-electronic or only partially electronic devices, such 
as rotary encoders, can also be considered ADCs. 
 
 The digital output may use different coding schemes. Typically the digital output will be 
a two's complement binary number that is proportional to the input, but there are other 
possibilities. An encoder, for example, might output a Gray code. 
 
 The resolution of the converter indicates the number of discrete values it can produce 
over the range of analog values. The values are usually stored electronically in binary form, so the 
resolution is usually expressed in bits. In consequence, the number of discrete values available, or 
"levels", is a power of two. For example, an ADC with a resolution of 8 bits can encode an analog 
input to one in 256 different levels, since 28 = 256. The values can represent the ranges from 0 to 
255 (i.e. unsigned integer) or from −128 to 127 (i.e. signed integer), depending on the application.  

 

Program:  

#include <at89c51xd2.h> 

#include <stdio.h> 

#include <intrins.h> 

unsigned int Channel_No; 

unsigned char result; 

sbit start = P0^5; 

sbit OE = P0^6; 

http://en.wikipedia.org/wiki/Quantization_(signal_processing)
http://en.wikipedia.org/wiki/Digital-to-analog_converter
http://en.wikipedia.org/wiki/Sampling_(signal_processing)
http://en.wikipedia.org/wiki/Analog_signal
http://en.wikipedia.org/wiki/Discrete-time
http://en.wikipedia.org/wiki/Digital_signal
http://en.wikipedia.org/wiki/Electronics
http://en.wikipedia.org/wiki/Voltage
http://en.wikipedia.org/wiki/Electric_current
http://en.wikipedia.org/wiki/Rotary_encoder
http://en.wikipedia.org/wiki/Two%27s_complement
http://en.wikipedia.org/wiki/Gray_code
http://en.wikipedia.org/wiki/Binary_numeral_system
http://en.wikipedia.org/wiki/Bit
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sbit EOC = P2^0; 

void sendhex (int hex)  

{     

      if (hex > 9)  

      putchar('A' + (hex - 10)); 

      else          

      putchar('0' +  hex);      

} 

void init_serial (void)   

{                 

  SCON = 0x52; 

  TMOD = 0x20; 

  TH1 = 0xE6; 

  TR1 = 1; 

} 

void Convert(void)           

{ 

 unsigned long temp = 0,i = 0;  

  P0 = Channel_No; 

    _nop_(); 

    _nop_(); 

    start = 1; 

    _nop_(); 

    _nop_(); 

  start = 0; 

  for(i = 0; i <= 10000; i++); 

  while(EOC != 1); 

  OE = 1; 

  _nop_(); 

  _nop_(); 

  temp = P1;  

  _nop_(); 

  _nop_();       

  OE = 0; 

  result = P1; 

} 

void Display(void) 

{ 

  unsigned char temp = 0; 
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  printf ("\n Channel Number : ");    

  putchar('0'); 

  putchar('0'+ Channel_No); 

  printf("\tDigital Value : ");    

  temp = (result & 0xf0) >> 4; 

  sendhex(temp); 

  sendhex(result & 0x0f); 

  putchar('\n'); 

} 

 

void main() 

{ 

  P0 = 0x00; 

  P1 = 0xff; 

  P2 = 0x01; 

  init_serial();       

  Channel_No = 1; 

  while(1) 

  {            

   Convert();        

   Display();    

}  

} 

 

Observation:  

 

 

 

Conclusions:  

 

 

 

 

Results:  
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Aim:  Write a program to read the key form the matrix keypad and display the pressed key on LCD 
with help of 8051 microcontroller. 
 
Apparatus: 

1. Computer 
2. Keil µ vision 4 
3. The 8051 kit 
4. Matrix keypad interfacing board 

 
Theory: 

Keypad is organized as a matrix of switches in rows and column. The article uses a 4X4 matrix 
keypad and a 16x2 LCD for displaying the output of keypad. The circuit diagram shows the 
connection of keypad with the controller. Port P2 of the microcontroller is used to send the data for 
displaying on the LCD. P3^5, P3^6, P3^7 pins of microcontroller is connected to RS, RW, EN pins of 
LCD respectively. Port P0 is used to scan input from the keypad (refer circuit diagram for 
connection).  

The concept of interfacing keypad with the MCU is simple. Every number is assigned two unique 
parameters, i.e., row and column number (n(R, C) for example 6 (2, 3)). Hence every time a key is 
pressed the number is identified by detecting the row and column number of the key pressed. 
Initially all the rows are set to zero by the controller and the columns are scanned to check if any 
key is pressed. In case no key is pressed the output of all the columns will be high. Whenever a key 
is pressed the row and column corresponding to the key will get short, resulting in the output of the 
corresponding column goes to go low (since we have made all the rows zero). This gives the column 
number of the pressed key. Once the column number is detected, the controller set‟s all the rows 
to high. Now one by one each row is set to zero by controller and the earlier detected column is 
checked if it becomes zero. The row corresponding to which the column gets zero is the row 
number of the digit. The above process is very fast and even if the switch is pressed for a very small 
duration of time the controller can detect the key which is pressed. The controller displays the 
number corresponding to the row and column on the LCD.  

Program: 

#include<reg51.h> 
 // for keypad 
sbit r1=P1^0;  // for row 1 
sbit r2=P1^1;  // for row 2 
sbit r3=P1^2;  // for row 3 
sbit r4=P1^3;  // for row 4 
sbit c1=P1^4;  // for column 1 
sbit c2=P1^5;  // for column 2 
sbit c3=P1^6;  // for column 3 
sbit c4=P1^7;  // for column 4 
  
// for lcd 

PART-C                                                             EXPERIMENT NO: 8 

   MATRIX KEYPAD INTERFACING 
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sfr lcd=0xA0;  // lcd data pins 
sbit rs=P3^7;  // lcd rs pin 
sbit rw=P3^6;  // lcd rw pin 
sbit en=P3^5;  // lcd enable pin 
 void delay();    // for delay purpose 
 void cmd();      // command  of lcd 
 void display();  // display function of lcd 
 void lcd_ini();  // initilization of lcd 
 void main() 
{ 
        unsigned int i; 
        lcd_ini();     // lcd initilization function is called in main program 
        while(1) 
         { 
                for(i=0;i<4;i++) 
                  { 
                        if(i==0) 
                          { 
                                r1=0;       // make row1 as 0 
                                r4=r3=r2=1; // make row2,row3,row4 as 1 
                                if(c1==0)   // checking column 1  
                                  { 
                                        lcd='7';    // lcd data pin is loaded with '7' 
                                        display();  // display mode of lcd is called 
                                        delay();    // delay function is callled 
                                  } 
                                else if(c2==0)  // checking column 2 
                                  { 
                                        lcd='8';   // lcd data pin is loaded with '8' 
                                        display(); // display mode of lcd is called 
                                        delay();   // delay function is callled 
                                  } 
                                else if(c3==0)  // checking column 3 
                                  { 
                                        lcd='9';   // lcd data pin is loaded with '9' 
                                        display(); // display mode of lcd is called 
                                        delay();   // delay function is callled 
                                  } 
                                else if(c4==0)  // checking column 4 
                                  { 
                                        lcd='/';    // lcd data pin is loaded with '/' 
                                        display();  // display mode of lcd is called 
                                        delay();    // delay function is callled 
                                  } 
                         } 
                         
                        if(i==1) 
                          { 
                                r1=r3=r4=1;// make row1,row3,row4 as 1 
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                                r2=0;      // make row2 as 0 
                                if(c1==0)  // checking column 1 
                                  { 
                                        lcd='4';     // lcd data pin is loaded with '4' 
                                        display();   // display mode of lcd is called 
                                        delay();     // delay function is callled 
                                   } 
                                else if(c2==0)  // checking column 2 
                                  { 
                                        lcd='5';    // lcd data pin is loaded with '5' 
                                        display();  // display mode of lcd is called 
                                        delay();   // delay function is callled 
                                  } 
                                else if(c3==0)  // checking column 3 
                                  { 
                                        lcd='6';    // lcd data pin is loaded with '5' 
                                        display();  // display mode of lcd is called 
                                        delay();   // delay function is callled 
                                  } 
                                else if(c4==0)  // checking column 4 
                                  { 
                                        lcd='*';    // lcd data pin is loaded with '*' 
                                        display();  // display mode of lcd is called 
                                        delay();   // delay function is callled 
                                  } 
                          }        
                                 
                         
                  if(i==2) 
                    { 
                                r1=r2=r4=1; // make row1,row2,row4 as 1 
                                r3=0;       // make row3 as 0 
                                 if(c1==0)  // checking column 1 
                                  { 
                                        lcd='1';    // lcd data pin is loaded with '1' 
                                        display(); // display mode of lcd is called 
                                        delay();   // delay function is callled 
                                  } 
                                else if(c2==0)  // checking column 2 
                                  { 
                                        lcd='2';    // lcd data pin is loaded with '2' 
                                        display();  // display mode of lcd is called 
                                        delay();   // delay function is callled 
                                  } 
                                else if(c3==0)  // checking column 3 
                                  { 
                                        lcd='3';   // lcd data pin is loaded with '3' 
                                        display();  // display mode of lcd is called 
                                        delay();    // delay function is callled 
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                                  } 
                                else if(c4==0)  // checking column 4 
                                  { 
                                        lcd='-';    // lcd data pin is loaded with '_' 
                                        display();  // display mode of lcd is called 
                                        delay();   // delay function is callled 
                                  } 
                   } 
                  if(i==3) 
                   { 
                                r1=r2=r3=1;// make row1,row2,row3 as 1 
                                r4=0;      // make row4 as 0 
                                if(c1==0)  // checking column 1 
                                  { 
                                        lcd=0x01;  // lcd data pin is loaded with '0x01' 
                                        cmd();    // command mode of lcd is called 
                                        delay();  // delay function is callled 
                                  } 
                                else if(c2==0)  // checking column 2 
                                  { 
                                        lcd='0';  // lcd data pin is loaded with '0' 
                                        display();  // display mode of lcd is called 
                                        delay();   // delay function is callled 
                                  } 
                                else if(c3==0)  // checking column 3 
                                  { 
                                        lcd='=';   // lcd data pin is loaded with '=' 
                                        display();  // display mode of lcd is called 
                                        delay();   // delay function is callled 
                                  } 
                                else if(c4==0)  // checking column 4 
                                  { 
                                        lcd='+';   // lcd data pin is loaded with '+' 
                                        display();  // display mode of lcd is called 
                                        delay();   // delay function is callled 
                                  } 
                          } 
                  } 
         } 
  } 
  
void delay()   // for delay purpose 
{ 
unsigned int i,j; 
for(i=0;i<100;i++) 
for(j=0;j<153;j++); 
} 
void cmd()       // command  of lcd 
{ 
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unsigned char i; 
rs=0; 
rw=0; 
en=1; 
for(i=0;i<2;i++); 
en=0; 
delay(); 
} 
void display() // display function of lcd 
{ 
unsigned char i; 
rs=1; 
rw=0; 
en=1; 
for(i=0;i<2;i++); 
en=0; 
delay(); 
} 
void lcd_ini()     // initilization of lcd 
{ 
lcd=0x38; 
cmd(); 
lcd=0x0e; 
cmd(); 
lcd=0x01; 
cmd(); 
lcd=0x06; 
cmd(); 
lcd=0x80; 
cmd(); 
delay(); 
} 
 

Observations:  
 
 
 
Conclusions:  

 

 

 

Results:  
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Aim:  Write a program to rotate the stepper motor in clockwise and anti clockwise direction with 
help of 8051 microcontroller. 
 
Apparatus: 

5. Computer 
6. Keil µ vision 4 
7. The 8051 kit 
8. Stepper interfacing board 

 
Theory: 
Stepper motor is operated by energizing the stator coils in an ordered sequence. When the input 
sequence of signal is applied to the motor leads, it starts rotating in steps.AT89C51 microcontroller 
has a current rating of 50mA. It can neither source nor sink huge current. ULN2003 is high voltage 
and high current Darlington array IC. Each input-output pair in ULN2003 acts as an interface 
between the end points of the stepper motor and port pins of the microcontroller.  
Port P0 of AT89C51 is configured as the output port to provide input sequence to four input pins of 

ULN2003. The output of ULN2003 accordingly helps in driving the motor. To work with the uni polar 

stepper motor, the common points are connected to either Ground or Vcc and the end points of 

both the phases are usually connected through the port pins of a microcontroller. In present case 

the common (Green) wires are connected to Vcc. The end points receive the control signals as per 

the controller's output in a particular sequence to drive the motor. Since the coils related to each 

phase are arranged in alternate manner, the end points of two phases are energized in alternate 

fashion to rotate the motor. This means that the voltage signal should be applied to first end point 

of Phase1 and then to the first end point of the Phase2 and so on. 

Program: 

#include <REG51xD2.H> 
 
static bit Dir=0; 
 
void delay(unsigned int x)    /* Delay Routine */ 
{ 
 for(;x>0;x--); 
} 
void ChangeDir(void) interrupt 0    
 { 
  Dir = ~Dir;  
     delay (32000); 
 
 } 
 
Main () 
{ 

PART-C                                                             EXPERIMENT NO: 9 

                 STEPPER MOTOR 
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  unsigned char Val, i;      
  EA=0x1;     
  EX0=0x1; 
  ES=0x1; 
  P0=0x00;   
  while(1) 
  { 
    if(Dir)             
 { 
   Val = 0x88; 
   for (i=0;i<4;i++) 
   { 
    P0 = Val;      
    Val = Val >>1; 
    delay(575); 
   } 
 } 
 else      

{ 
   Val = 0x11; 
   for(i=0;i<4;i++) 
   { 
    P0 = Val;       
    Val = Val<<1; 
    delay(575); 
   } 
  } 
   } 
} 
 

Observations:  
 
 
 
Conclusions:  

 

 

 

Results:  
 
 
 
 
 
 
 
 
 



EMBEDDED SYSTEMS LAB (A3426) 
 

VARDHAMAN COLLEGE OF ENGINEERING Page 35 

 

 
 
 
 
 
Aim:  Write a program to read the data from the temperature sensor and control the relay based on 
the sensor output. 
 
Apparatus: 

1. Computer 
2. Keil µ vision 4 
3.   The 8051 kit 
4.  Temperature sensor 
5.   Relay board 

Theory:  

Analog-to-digital converters are most widely used devices for data acquisition. Digital computers use 

binary (discrete) values, but in the physical world everything is analog. Temperature, pressure, 

humidity and velocity are a few examples of physical quantities that we deal with everyday. A physical 

quantity can be converted into electrical signals using a device called as transducer. Transducers are 

also referred to as sensors. We need an analog to digital converter to translate he analog signals to 

digital numbers so that the microcontroller can read and process them. An ADC has n-bit resolution 

where n can be 8, 10, 12, 16 or even 24 bits. The highest-resolution ADC size, where step size is the 

smallest change that can be discerned by an ADC. 

Calculating Step Size: 

 ADC 0808 is an 8 bit ADC i.e. it divides the voltage applied at Vref+ & Vref- into 28 i.e. 256 steps. Step 

Size = (Vref+ -Vref-)/256  

Suppose Vref+ is connected to Vcc i.e. 5V & Vref- is connected to the Gnd then the step size will be Step 

size= (5 - 0)/256= 19.53 mV.  

Calculating Dout : 

The data we get at the D0 - D7 depends upon the step size & the Input voltage i.e. Vin.  

Dout = Vin /step Size.  

If you want to interface sensors like LM35 which has output 10mv/°C then I would suggest that you set 

the Vref+ to 2.56v so that the step size will be Step size= (2.56 - 0)/256= 10 mV.  

So now whatever reading that you get from the ADC will be equal to the actual temperature. 

 

PART-C                                                          EXPERIMENT NO: 10 

TEMPERATURE SENSOR AND RELAY CONTROL 
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Program: 

#include <at89c51xd2.h> 
#include <stdio.h> 
#include <intrins.h> 
unsigned int Channel_No; 
unsigned char result; 
sbit start = P0^5; 
sbit OE = P0^6; 
sbit EOC = P2^0; 
sbit IR = P2^2; 
void Convert(void)           
{ 
 unsigned long temp = 0,i = 0;  
  P0 = Channel_No; 
    _nop_(); 
    _nop_(); 
    start = 1; 
    _nop_(); 
    _nop_(); 
  start = 0; 
  for(i = 0; i <= 10000; i++); 
  while(EOC != 1); 
  OE = 1; 
  _nop_(); 
  _nop_(); 
  temp = P1;  
  _nop_(); 
  _nop_();       
  OE = 0; 
  result = temp; 
} 
 
void main() 
{ 
  P0 = 0x00; 
  P1 = 0xff; 
  P2 = 0x01; 
Channel_No = 1; 
  while(1) 
  {            
   Convert ();        
   If (result == 0xA0) 
{  
 IR=1; 
} 
Else 
{ 
IR=0; 
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}    
}  
} 
 

Observations:  
 
 
 
Conclusions:  

 

 

 

Results:  
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This section of the document introduces LPC2148 microcontroller board based on a 16-bit/32-bit 

ARM7TDMI-S CPU with real-time emulation and embedded trace support, that combine 

microcontrollers with embedded high-speed flash memory ranging from 32 kB to 512 kB. A 128-bit 

wide memory interface and unique accelerator architecture enable 32-bit code execution at the 

maximum clock rate. For critical code size applications, the alternative 16-bit Thumb mode reduces 

code by more than 30% with minimal performance penalty. The meaning of LPC is Low Power Low 

Cost microcontroller. This is 32 bit microcontroller manufactured by Philips semiconductors (NXP). 

Due to their tiny size and low power consumption, LPC2148 is ideal for applications where 

miniaturization is a key requirement, such as access control and point-of-sale.  

 Features of ARM Microcontroller:  

 16-bit/32-bit ARM7TDMI-S microcontroller in a tiny LQFP64 package. 

 8 kB to 40 kB of on-chip static RAM and 32 kB to 512 kB of on-chip flash memory; 128-bit wide 

interface/accelerator enables high-speed 60 MHz operation. 

 In-System Programming/In-Application Programming (ISP/IAP) via on-chip boot loader 

software, single flash sector or full chip erase in 400 ms and programming of 256 Bytes in 1 ms 

Embedded ICE RT and Embedded Trace interfaces offer real-time debugging with the on-chip 

Real Monitor software and high-speed tracing of instruction execution.  

 USB 2.0 Full-speed compliant device controller with 2kB of endpoint RAM. In addition, the 

LPC2148 provides 8 kB of on-chip RAM accessible to USB by DMA.  

 One or two (LPC2141/42 vs, LPC2144/46/48) 10-bit ADCs provide a total of 6/14 analog inputs, 

with conversion times as low as 2.44 ms per channel. 

 Single 10-bit DAC provides variable analog output (LPC2148 only) 

 Two 32-bit timers/external event counters (with four capture and four compare channels each), 

PWM unit (six outputs) and watchdog.  

 Low power Real-Time Clock (RTC) with independent power and 32 kHz clock input.  

 Multiple serial interfaces including two UARTs, two Fast I2C-bus (400 kbit/s), SPI and SSP with 

buffering and variable data length capabilities.  

 Vectored Interrupt Controller (VIC) with configurable priorities and vector addresses.  

 Up to 45 of 5 V tolerant fast general purpose I/O pins in a tiny LQFP64 package.  

 Up to nine edge or level sensitive external interrupt pins available.  

PART-D 
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 60 MHz maximum CPU clock available from programmable on-chip PLL with settling time of 100 

ms.  

 Power saving modes include Idle and Power-down  

 Individual enable/disable of peripheral functions as well as peripheral clock scaling for 

additional power optimization.  

 Processor wake-up from Power-down mode via external interrupt or BOD.  

 Single power supply chip with POR and BOD circuits:  

o  CPU operating voltage range of 3.0 V to 3.6 V (3.3 V ± 10 %) with 5 V tolerant I/O. 
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The LPC2148 microcontroller is supported by various commercially available IDEs for compiling and 
debugging of the code. Keil being one of them is the widely used IDE for LPC family of 
microcontrollers. The µVision4 IDE is Windows-based software development platforms that 
combines a robust editor, project manager, and make facility. µVision4 integrates all tools including 
the C compiler, macro assembler, linker/locator, and HEX file generator. The evaluation version of 
Keil µVision4 IDE is used for demonstrating the codes. The open source community has been doing 
a lot in the development of open source tools for ARM architecture based Microcontroller. The 
open source tools are available at zero cost and are being improved with time. Eclipse being one of 
them and is most commonly used IDE due to its unique features like auto complete, project tree, 
etc. It requires GCC tool chain for code compilation. 
 
Create a Project in Keil for LPC2148 development board: 

Step1: Click for KEIL IVISION4 icon . This is appearing after Installing Keil µ vision 4. Give a 
double click on μvision4 icon on the desktop; it will generate a window as shown below: 

 
 
Step 2: To create new project, go to project, select new μvision project.  

 

PART-E 
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Step 3: Select a drive where you would like to create your project. 
Step 4: Create a new folder and name it with your project name.  
Step 5: Open that project folder and give a name of your project executable file and save it.  
Step 6: After saving, it will show the below window there select your microcontroller company i.e. NXP. 
 

 
 
Step 7: Now select target device as LPC2148 and click OK to continue. 

 
Step 8: Click Yes to copy Startup.s file to project folder. This file configures stack, PLL and maps 
memory as per the configurations in the wizard. It is discussed in the later sections. 



EMBEDDED SYSTEMS LAB (A3426) 
 

VARDHAMAN COLLEGE OF ENGINEERING Page 42 

 

 
 
Step 9: Observe the project explorer area in the main window on left side. 

 
 
Step 10: Now click Project>Manage>Components, Environments, Books from the main menu to 
ensure compiler settings. 
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Step 11: In the Folders/Extensions tab ensure the compiler settings are as shown in the figure 
below. If you have installed Keil software at a different location then change Tool Base Folder 
location. Click OK to continue. 

 
 
Step 12: Now click File>New to create a new file. 
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Step 13: Save the new file in to the same folder that was created earlier and name it as main.c and 
click Save to continue 

 
Step 14: Now add “main.c” to the source group by right clicking on the Source Group 1 From the 
project explorer and select the highlighted option as shown in the fig. below. 
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Step 15: Select “main.c” file to be added and click ADD to continue 

 
Step 16: Observe that “main.c” file is added to the source group in the project explorer window. 
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Step 17: Right click Target1 in the project explorer window and select the highlighted option as 
shown in the fig. below. 

 
Step 18: In the appearing window select Target tab and set Xtal. frequency as 12MHz. 
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Step 19: In the Output tab ensure that Create HEX File option is selected. 

 
Step 20: In the Linker tab ensure that the highlighted option is selected and click OK to Continue. 
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Step 21: Now since the project is almost setup we can start writing code in the “main.c” file that 
was created earlier. For demonstration purpose you can copy the following code and paste it in the 
“main.c” file. 
Step 22: Now build the project by clicking on Rebuild button on the main toolbar. 

 
Step 23: You can alternatively build project by clicking on Project>Build Target from the main menu. 
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Step 24: You can observe the build process in the output window. If any errors, rectify it by double 
clicking on it and you will be pointed to the erroneous line. 
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PART-F                                                                                                             EXPERIMENT NO : 1 
DEMONSTRATION OF LOAD/STORE AND BRANCH INSTRUCTIONS 

 
Aim:  Write a program to load/store and branch instructions of any data to/from registers. 
 
Apparatus: 

1. Computer 
2. Keil µ vision 4 

 

Hints to write Program: 

A: This example shows a forward and backward branch. Because these loops are address specific, we 
do not include the pre- and post-conditions. The forward branch skips three instructions. The backward 
branch creates an infinite loop. 

B forward 

ADD r1, r2, #4 

ADD r0, r6, #2 

ADD r3, r7, #4 

forward 

SUB r1, r2, #4 

backward 

ADD r1, r2, #4 

SUB r1, r2, #4 

ADD r4, r6, r7 

B backward 

B: Examples of LDR instructions using different addressing modes. 
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C:  Variations of STRH instructions. 

 

Observations:  
 
 
 
Conclusions:  

 

 

 

Results:  
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PART-F                                                                                                             EXPERIMENT NO : 2 
PROGRAMS USING ARITHMETIC AND LOGICAL INSTRUCTIONS 

 
Aim:  Write a program to perform the arithmetic and logical operations for the given data. 
 
Apparatus: 

1. Computer 
2. Keil µ vision 4 

 

Hints to write Program: 

A: Arithmetic instructions 

 

Example 1: This simple subtract instruction subtracts a value stored in register r2 from a value stored 

in register r1. The result is stored in register r0. 

PRE r0 = 0x00000000 

r1 = 0x00000002 

r2 = 0x00000001 

SUB r0, r1, r2 

POST r0 = 0x00000001 

Example 2: This reverse subtract instruction (RSB) subtracts r1 from the constant value #0, writing the 
result to r0. You can use this instruction to negate numbers. 

PRE r0 = 0x00000000 

r1 = 0x00000077 

RSB r0, r1, #0 ; Rd = 0x0 - r1 

POST r0 = -r1 = 0xffffff89 

B: Logical instructions 

 



EMBEDDED SYSTEMS LAB (A3426) 
 

VARDHAMAN COLLEGE OF ENGINEERING Page 53 

 

Example : This example shows a more complicated logical instruction called BIC, which carries out a 
logical bit clear. 

PRE r1 = 0b1111 

r2 = 0b0101 

BIC r0, r1, r2 

POST r0 = 0b1010 

This is equivalent to 

Rd = Rn AND NOT (N) 

Observations:  
 
 
 
Conclusions:  

 

 

 

Results:  
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PART-F                                                                                                             EXPERIMENT NO : 3 
PROGRAMS FOR CHANGING MODE OF OPERATION OF ARM 

 
Aim:  Write a program to change the mode of operation of ARM using MRS/MSR instructions. 
 
Apparatus: 

1. Computer 
2. Keil µ vision 4 

 

Hints to write Program: 

 

Example: The MSR first copies the CPSR into register r1. The BIC instruction clears bit 7 of r1. Register 
r1 is then copied back into the CPSR, which enables IRQ interrupts. You can see from this example that 
this code preserves all the other settings in the CPSR and only modifies theI bit in the control field. 

PRE    cpsr = nzcvqIFt_SVC 

MRS r1, cpsr 

BIC r1, r1, #0x80; 0b01000000 

MSR cpsr_c, r1 

POST cpsr = nzcvqiFt_SVC 

Observations:  
 
 
 
Conclusions:  

 

 

 

Results:  
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PART-F                                                                                                             EXPERIMENT NO : 4  
DEMONSTRATION OF C LANGUAGE PROGRAMS 

 
Aim:  Write a program to program blinks the LEDs continuously with a small delay. 
 
Apparatus: 

1. Computer 
2. Keil µ vision 4 

 

Program: 

#include<lpc2148.H>                         //LPC2148 Header 
 void delay() 
{ 
for(int i=0x00;i<=0xff;i++) 
for(int j=0x00;j<=0xFf;j++)  ;          // Delay program  
}  
void main() 
{ 
PINSEL2 = 0X00000000;               //  Set   P1.24 TO P1.31 as GPIO 
IO1DIR = 0XFF000000;                 //Port pins  P1.24 to P 1.31 Configured as Output port. 
 
while(1)                                          //Infinite loop 
{ 
IO1SET=0XFF000000;                      // Pins P1.24 to P1.31 goes to high state 
delay(); 
IO1CLR=0XFF000000;                      // Pins P1.24 to   P1.31 goes to low state 
delay()   ; 
} 
} 

 

Observations:  
 
 
 
Conclusions:  

 

 

 

Results:  
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PART-F                                                                                                             EXPERIMENT NO : 5  
PROGRAM FOR DELAY IN C LANGUAGE 

 
Aim:  Write a program to generate a delay using timers. 
 
Apparatus: 

1. Computer 
2. Keil µ vision 4 

 

 Program: 

void delay(void) //delay 
{ 
int i; 
for(i=0;i<=10;i++) 
{ 
_nop_(); 
} 
} 
void delay10(void) 
{ 
int i; 
for(i=0;i<=10;i++) 
{ 
delay(); 
} 
} 
 
__main() 
{ 
int i=5; 
for(;;) 
{ 
delay10(); 
} 
} 

Observations:  
 
 
 
Conclusions:  

 

 

 

Results:  
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PART-F                                                                                                             EXPERIMENT NO : 6 
PROGRAM FOR GENERATION OF RANDOM NUMBERS  

 
Aim:  Write a program to generate random numbers. 
Apparatus: 

1. Computer 
2. Keil µ vision 4 

Hints to write Program: 

To generate truly random numbers requires special hardware to act as a source of random noise. 
However, for many computer applications, such as games and modeling, speed of generation is more 
important than statistical purity. These applications usually use pseudorandom numbers. 

Pseudorandom numbers aren’t actually random at all; a repeating sequence generates the numbers. 
However, the sequence is so long, and so scattered, that the numbers appear to be random. Typically 
we obtain Rk , the kth element of a pseudorandom sequence, by iterating a simple function of Rk−1: 

Rk = f (Rk−1) 

For a fast pseudorandom number generator we need to pick a function f (x) that is easy to compute 
and gives random-looking output. The sequence must also be very long before it repeats. For a 
sequence of 32-bit numbers the longest length achievable is clearly 232. 

A linear congruence generator uses a function of the following form. 

f(x) = (a*x+c) % m; 

. For fast computation, we would like to take m = 232. The theory in Knuth assures us that if a % 8 = 5 
and c = a, then the sequence generated has maximum length of 232 and is likely to appear random. For 
example, suppose that a=0x91e6d6a5. 

 Then the following iteration generates a pseudorandom sequence: 

MLA r, a, r, a ; r_k = (a*r_(k-1) + a) mod 2∧32 

Since m is a power of two, the low-order bits of the sequence are not very random. Use the high-order 
bits to derive pseudorandom numbers of a smaller range. For example, set s = r _ 28 to generate a 
four-bit random number s in the range 0–15. More generally, the following code generates a 
pseudorandom number between 0 and n: 

; r is the current random seed 

; a is the multiplier (eg 0x91E6D6A5) 

; n is the random number range (0...n-1) 

; t is a scratch register 

MLA r, a, r, a ; iterate random number generator 

UMULL t, s, r, n ; s = (r*n)/2∧32 

; r is the new random seed 

; s is the random result in range 0 ... n-1 

Observations:  
Conclusions:  

Results:  
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PART-F                                                                                                             EXPERIMENT NO : 7 
PROGRAM FOR READ/WRITE DATA FROM/TO RAM 

 
Aim:  Write a program to read/write words, half-words, bytes, half bytes from/to RAM. 
Apparatus: 

1. Computer 
2. Keil µ vision 4 

Program: 

LDR  R1, [R0]  /* load R1 from the address in R0 */ 

LDR  R8, [R3,#4]  /* load R8 from the address in R3+4 */ 

LDR  R12, [R13, #-4]  /* load R12 from R13 – 4 */ 

STR  R2, [R1,#0X100] /* store R2 to the address in R1 + 0x100 */ 

LDRB  R5, [R9]   /* load byte into R5 from R9 */ /* (zero top 3 bytes) */ 

LDRB  R3, [R8, #3]  /* load byte to R3 from R8 + 3 */  /* (zero top 3 bytes) */ 

STRB  R4, [R10, #0X200] /* store byte from R4 to R10  + 0x200 */ 

LDR  R11, [R1, R2]  /* load R11 from the address in R1 + R2 */ 

STRB  R10, [R7, -R4]  /* store byte from R10 to address in R7 – R4 */ 

LDR  R11, [R3, R5, LSL #2] /* load R11 from R3 + (R5*4) */ 

LDR  R1, [R0, #4]!  /* load R1 from R0 +4, then R0 = R0 + 4 */ 

STRB  R7, [R6, #-1]!  /* store byte from R7 to R6 – 1, then R6 = R6 – 1 */ 

LDR  R3, [R9], #4  /* load R3 from R9, then R9 = R9 + 4*/ 

STR  R2, [R5], #8  /* store R2 to R5, then R5= R5 + 8 */ 

LDR  R0, [PC, #40]  /* load R0 from PC + 0x40 ( = address of the LDR instruction + 8 +0x40)*/ 

LDR  R0, [R1], R2  /* load R0 from R1, then R1 = R1 + R2 */ 

LDRH  R1, [R0]  /* load halfword to R1 from R0 ( Zero top 2 bytes) */ 

LDRH  R8, [R3, #2]  /* load halfword to R8 from R3 + 2*/ 

LDRH  R12, [R13, #-6] /* load halfword to R12 from R13 – 6 */ 

STRH  R2, [R1, #0X80]  /* store halfword from R2 to R1 + 0x80 */ 

LDRSH  R5, [R9]  /* load signed halfword to R5 from R9 */ 

LDRSB  R3, [R8, #3]  /* load signed byte to R3 from R8 + 3  */ 

LDRSB  R4, [R10, #0XC1] /* load signed byte to R4 from R10 + 0xc1  */ 

LDRH  R11, [R1, R2]  /* load halfword into R11 from address in R1+ R2 */ 

STRH  R10, [R7, -R4]  /* store halfword from R0 to R7 – R4 */ 

LDRSH  R1, [R0, #2]!  /* load signed halfword R1 from R0 + 2, then R0 = R0 + 2 */ 

LDRSB R7, [R6, #-1]!  /* load signed byte to R7 from R6 – 1, then R6 = R6 - 1  */ 

LDRH R3, [R9], #2  /* load halfword into R3 from R9 then R9 = R9 + 2*/ 



EMBEDDED SYSTEMS LAB (A3426) 
 

VARDHAMAN COLLEGE OF ENGINEERING Page 59 

 

STRH R2, [R5], #8  /* store halfword from R2 to R5 then R5 = R5 + 8*/ 

 

Observations:  
 
 
 
Conclusions:  

 

 

 

Results: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


	8051 Addressing modes:
	The way of specifying the address of the operand is called as addressing mode. The 8051 microcontroller is having four addressing modes for accessing data.
	1. Immediate Addressing mode
	2. Register Addressing mode
	3. Direct Addressing mode
	4. Indirect Addressing mode
	5. Indexed Addressing mode
	1. Immediate addressing mode:
	The operand comes immediately after the op-code. The immediate data must be preceded by the hash sign, "#".
	2. Register Addressing mode:
	Register addressing mode involves the use of registers to hold the data to be manipulated. In this addressing mode register which is having the data is part of the instruction.
	3. Direct Addressing mode:
	In the direct addressing mode, the data is in a RAM memory location whose address is known, and this address is given as a part of the instruction.
	4. Indirect Addressing mode:
	A register is used as a pointer to the data. If the data is inside the CPU, only registers R0 and R 1 are used for this purpose. R2 - R7 cannot be used to hold the address of an operand located in RAM when using indirect addressing mode. When RO and R...
	5. Indexed Addressing mode (1)
	 Indexed addressing mode is widely used in accessing data elements of look-up table entries located in the program ROM space of the 8051.
	 The instruction used for this purpose is :
	MOVC A, @ A+DPTR
	 The 16-bit register DPTR and register A are used to form the address of the data element stored in on-chip ROM.
	 Because the data elements are stored in the program (code) space ROM of the 8051, the instruction MOVC is used instead of MOV. The "C" means code.


