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1.1 MICROCONTROLLER FEATURES 

Following are the features of 16 bit /32 bit LPC2148 Arm Microcontroller: 

o PHILIPS LPC2148 is a 16-bit or 32-bit Microcontroller in a LQFP64-pin Package. 

o 40 kB of on-chip static RAM and 512 kB of on-chip flash memory. 128-bit wide 

interface/accelerator enables high-speed 60 MHz operation. 

o The LPC2148 provides 100000 erase/write cycles and 20 years of Data-retention. 

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

loader software. Single flash sector or full chip erase takes 400ms and Flash 

programming takes 1ms per 256-byte line. 

o USB 2.0 Full speed compliant device controller with 2 kB of endpoint RAM. In 

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

o Embedded ICE-RT and Embedded Trace Macro cell (ETM) interfaces offer real time 

debugging with on-chip Real Monitor software and high-speed real-time tracing of 

instruction execution. 

o Two 10-bit ADCs provide a total of 14 analog inputs, with conversion times as 

low as 2.44µs per channel. 

o Single 10-bit DAC provides variable analog output. 

o Two 32-bit Timers/External event Counters (with four Capture and four 

Compare channels each), PWM unit (six outputs) and watchdog. 

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

input. 

o Multiple serial interfaces including two UARTs (16C550 equivalent), two Fast 

I2C-bus (400 kbit/s), SPI and SSP with buffering and variable data length 

capabilities. 

o Vectored interrupt controller (VIC) with configurable priorities and vector addresses. 

o Up to 45 numbers of 5 V tolerant fast general purpose I/O pins in a tiny 

LQFP64 package. 

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

o 60 MHz maximum CPU clock available from programmable on-chip PLL with 
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settling time of 100 µs. 

o On-chip integrated oscillator operates with an external crystal in range from 1 

MHz to 30 MHz and with an external oscillator up to 50 MHz. 

o Power saving modes include Idle and Power-down. 

o Individual power enable/disable of peripheral functions as well as peripheral 

clock scaling for additional power optimization. 

o Processor wake-up from Power-down mode via external interrupt, USB, 

Brown-Out Detect (BOD) or Real-Time Clock (RTC). 

o Single power supply chip with Power-On Reset (POR) and BOD circuits:CPU 

operating voltage range of 3.0 V to 3.6 V (3.3 V ± 10 %) with 5 V tolerant I/O 

pads. 

1.2 BOARD SPECIFICATIONS: 

o LPC2148 16/32 BIT ARM7TDMI-S with 512K bytes Program Flash, 42K bytes RAM. 

o 12MHz Crystal allows easy communication setup. 

o One on board voltage regulator for generating 3.3V. Input to this will be from External 

+5V DC Power supply through a 9-pin DSUB connector. 

o One RS232 interface circuits with 9 pin DSUB connector: this is used by the Boot 

loader program, to program LPC2148 Flash memory without external Programmer. 

Can also be used as a Serial port in applications 

o Piggy Back module containing LPC2148 controller. 

o Standard JTAG connector with ARM 2x10 pin layout for programming/debugging with 

ARM-JTAG. 

o Standard 26-pin FRC connectors to connect to on-board interface or some of ALS 

standard External Interfaces. 

o Reset push-button for resetting the controller. 

o Onchip ADC interface circuit through a potentiometer. 

o External interrupt0 interface using a key. 

o External interrupt1 interface using a key with LED indication. 
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o LCD 16x2 alphanumeric display.  

o On-board eight push-button switches. 

o 4x4 key matrix. 

o Eight general purpose LED's: SMD 8 nos and THROUGH HOLE 8 nos. 

o Four-digit multiplexed 7-segment display interface 

o 8-bit DAC interface. 

o Stepper motor interface with direction and speed control. 

o DC motor interface with direction and speed control. 

o Interface circuit for on board Buzzer and Relay. 

o A number of software examples in 'C-language' to illustrate the functioning of the 

interfaces. The software examples are compiled using an evaluation version of KEIL4 

'C' compiler for ARM. 

o Compact elegant plastic enclosure. 

o Serial RS232 cable is included. 
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INSTALLATION: 

1.3  KEIL UVISION4 IDE INSTALLATION: 

1. Installation of keiluVision4 as follows. 

2. Go to Software folder in the CD and run Keil4 Arm.exe file. 

3. Next 

4. Click on the option "I agree to all the terms of..." and then give Next 

5. Next 

6. Give some name and the mail id and then Next 

7. Click Finish to complete the installation. 

1.4  PROJECT CREATION IN KEILUV4 IDE: 

1. Create a project folder before creating NEW project. 

2. Open Keil uVision4 IDE software by double clicking on "Keil Uvision4" 

icon. 

3. Go to "Project" then to "New Project" and save it with a name in the 

Respective project folder, already you created. 

4. Select the device as "NXP {founded by Philips)" In that "LPC2148" then 

press OK 

5. and then press "YES" button to add "startup.s" file. 

6. In startup file go to Configuration Wizard. In Configuration Wizard 

window disable PLL Setup and enable VPBDIV Setup. 

7. Go to "File" In that "New" to open an editor window. Create your source 

file And use the header file "lpc21xx.h" in the source file and save the file. 

Colour syntax highlighting will be enabled once the file is saved with a 

Recognized extension such as ".C ". 

8. Right click on "Source Group 1" and select the option "Add Files to Group 

'Source Group 1' "add the .C source file(s) to the group. 

9. After adding the source file you can see the file in Project Window. 

10. Then go to "Project" in that "Translate" to compile the File (s). 
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11. Go to "Project" in that "Build Target" for building all source files such as 

".C", ".ASM", ".h", files, etc.This will create the .HEX file if no warnings 

& no Errors. 

1.5 Some Settings to be done in KEILUV4 for Executing C 

programs: 

1. In Project Window Right click "TARGET1" and select "options for target 

'TARGET1' 

• Then go to option "Target" in that 

1. Xtal 12.0MHz 

2. Select "Use MicroLIB". 

3. Select IROM1 (starting 0x0 size 0x80000). 

4. Select IRAM1 (starting 0x40000000 size 0x8000). 

• Then go to option "Output" 

1. Select "Create Hex file". 

• Then go to option "Linker" 

1. Select "Use Memory Layout for Target Dialog". 

1.6  FLASH MAGIC VERSION 6.01.2547: 

Installation of Flash Magic as follows. 

1. Go to Software folder in the CD and run FlashMagic.exe file. 

2. Next 

3. Click on the option "I Accept the Agreement" and then give Next 

4. Then it asks the Destination location, Click Next. 

5. Further Select start menu folder, Click Next. 

6. Select "Create a desktop icon" then Next 

7. It asks "Ready to Install" Click INSTALL. 

8. Click Finish to complete the installation. 
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1.7  ISP PROGRAMMING: 

FLASH MAGIC software can be used to download the HEX files to the Flash 

memory of controller. 

How to Download? 

Connect the serial cross cable from 9-pin DSUB Female connector (DB2) to the PC 

COM port. Switch on both buttons of SW11. SW11(1-RTS), SW11(2-DTR). Connect DC 

+5V Power, through the 9-pin DSUB FEMALE connector (DB1) applied from an 

external source. Switch ON the power. 

1.8 Some Settings in FLASH MAGIC: 

Step1. Communications: 

1. Device : LPC2148 

2. Com Port : COM1 

3. Baud Rate 9600 

4. Interface : None(ISP) 

5. Oscillator : 12MHz 

Step2. ERASE: 

1. Select "Erase Blocks Used By Hex File". 

Step3. Hex file: 

1. Browse and select the Hex file which you want to Download. 

Step4. Start: 

1. Click Start to download the hex file to the controller. 

After downloading the code the program starts executing in the hardware, then 

remove the ISP jumper JP4. 

Note: In FLASH MAGIC Go to Options and then in Advanced Options 

• Select High Speed Communications (115200) in Communications tab. 

• Select Use DTR & RTS to control RST & ISP Pin and Keep RTS 

asserted while COM Port open. 
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For all the programs make sure that the corresponding settings have to be made: 

1. Both Switches of SW11 should be in ON position for ISP programming. 

2. Short JP7 for ISP programming. 

3. Short JP5 to connect +3.3v into the circuit. 

4. Short JP4 to connect +5v to Interface Board. 

5. Connect the 26 core FRC cable CN7 to CN8 to connect to External interfaces. 

6. Connect CN7 for External NIFC's.  
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DEMOSTRATION 1: LCD DISPLAY  
//////  "LCD DISPLAY" To display the predefined data ////// 

 

#include<lpc214x.h> 

#include<stdio.h> 

 

//Function prototypes 

void lcd_init(void); 

void wr_cn(void); 

void clr_disp(void); 

void delay(unsigned int); 

void lcd_com(void);          

void wr_dn(void); 

void lcd_data(void); 

 

unsigned char temp1; 

unsigned long int temp,r=0; 

unsigned char *ptr,disp[] = "KSIT CSE Dept",disp1[] = "BENGALURU-109"; 

 

int main() 

{  

 IO0DIR = 0x000000FC;  //configure o/p lines for lcd  

  IO0PIN = 0X00000000; 

 

 delay(3200);    //delay 

 lcd_init();              //lcd intialisation 

 delay(3200);    //delay 

    clr_disp();     //clear display 

 delay(3200);             //delay 

 

//........LCD DISPLAY TEST.........// 

 temp1 = 0x80;//Display starting address of first line 1st pos 

 lcd_com(); 

   

 ptr = disp; 

    while(*ptr!='\0') 

    { 

     temp1 = *ptr; 

      lcd_data(); 

   ptr ++; 

    }  

  

 temp1 = 0xC0;// Display starting address of second line 4th pos 

 lcd_com(); 

  

   ptr = disp1;    

 while(*ptr!='\0') 

    { 

     temp1 = *ptr; 

     lcd_data(); 

  ptr ++; 

    } 

    while(1); 

}  //end of main()  

 

// lcd initialisation routine. 

void lcd_init(void) 

{ 

 temp = 0x30;      

 wr_cn(); 

 delay(3200);      
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 temp = 0x30; 

 wr_cn(); 

 delay(3200);         

   

 temp = 0x30; 

 wr_cn(); 

 delay(3200);       

 

 temp = 0x20; // change to 4 bit mode from default 8 bit mode 

 wr_cn(); 

 delay(3200);       

 

// load command for lcd function setting with lcd in 4 bit mode, 

// 2 line and 5x7 matrix display 

 

 temp = 0x28; 

 lcd_com(); 

 delay(3200);      

 

// load a command for display on, cursor on and blinking off   

 temp1 = 0x0C;   

 lcd_com(); 

 delay(800);       

  

// command for cursor increment after data dump  

 temp1 = 0x06; 

 lcd_com(); 

 delay(800);       

  

 temp1 = 0x80;  // set the cursor to beginning of line 1 

 lcd_com(); 

 delay(800);       

} 

 

void lcd_com(void) 

{ 

 temp = temp1 & 0xf0; 

    wr_cn(); 

    temp = temp1 & 0x0f; 

    temp = temp << 4;  

    wr_cn(); 

    delay(500); 

} 

 

// command nibble o/p routine 

void wr_cn(void)                //write command reg 

{    

 IO0CLR  = 0x000000FC;  // clear the port lines. 

 IO0SET  = temp;  // Assign the value to the PORT lines     

 IO0CLR  = 0x00000004;  // clear bit  RS = 0 

 IO0SET  = 0x00000008;    // E=1 

 delay(10); 

 IO0CLR  = 0x00000008; 

} 

   

// data nibble o/p routine 

void wr_dn(void)   ////write data reg 

{      

 IO0CLR = 0x000000FC; // clear the port lines. 

 IO0SET = temp;   // Assign the value to the PORT lines  

 IO0SET = 0x00000004;    // set bit  RS = 1   
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 IO0SET = 0x00000008;    // E=1 

 delay(10); 

 IO0CLR = 0x00000008; 

} 

 

// data o/p routine which also outputs high nibble first 

// and lower nibble next 

void lcd_data(void) 

{              

 temp = temp1 & 0xf0; 

    temp = temp ;//<< 6; 

    wr_dn(); 

    temp= temp1 & 0x0f;  

    temp= temp << 4; 

    wr_dn(); 

    delay(100);      

}  

 

void clr_disp(void) 

{ 

// command to clear lcd display 

    temp1 = 0x01; 

    lcd_com(); 

    delay(500);      

}   

 

void delay(unsigned int r1) 

{ 

 for(r=0;r<r1;r++); 

}    

 

DEMOSTRATION 2: 7 segment displays 
#include <LPC21xx.h> 

 

/*\\\\\\\\\\\\\\\DISPLAY ARE CONNECTED IN COMMON CATHODE 

MODE\\\\\\\\\\\\\\\\\\\\\ 

 Port0 Connected to data lines of all 7 segement displays 

 a = P0.10      

 b = P0.11 

 c = P0.12 

 d = P0.13 

 e = P0.18  

 f = P0.19 

 g = P0.20 

 dot = P0.21 

   

 Select lines for four 7 Segments 

 DIS1 P0.28 

 DIS2 P0.29 

 DIS3 P0.30 

 DIS4 P0.31 

*/ 

 

unsigned int delay, count=0, Switchcount=0; 

unsigned int Disp[16]={0x003F0000, 0x00060000, 0x005B0000, 0x004F0000, 

0x00660000,0x006D0000,  0x007D0000, 0x00070000, 0x007F0000, 0x006F0000, 

0x00770000,0x007C0000, 0x00390000, 0x005E0000, 0x00790000, 0x00710000 }; 

 

#define SELDISP1 0x10000000     //P0.28 

#define SELDISP2 0x20000000  //P0.29 

#define SELDISP3 0x40000000  //P0.30 
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#define SELDISP4 0x80000000  //P0.31 

#define ALLDISP  0xF0000000  //Select all display 

#define DATAPORT 0x00FF0000   

      //P0.16 to P0.23 : Data lines connected to drive Seven Segments 

 

int main (void) 

{ 

 PINSEL0 = 0x00000000;    

 PINSEL1 = 0x00000000; 

 IO0DIR  = 0xF0FF0000; 

 IO1DIR  = 0x01000000; 

  

 while(1) 

 { 

  //Display values on Seven Segment 

  IO0SET |= ALLDISP; 

  IO0CLR  = 0x00FF0000; 

   

  for(delay=0;delay<100;delay++)  

   IO0SET = Disp[Switchcount];    

   // display the values 0 to F one after the other 

  for(delay=0;delay<1000000;delay++) 

   {} 

  

  Switchcount++; 

  if(Switchcount == 16)     // after F go back to 0 

  { 

    Switchcount = 0; 

  }  

 } 

} 

DEMOSTRATION 3: STEPPER Motor 
 

#include <LPC21xx.H> 

 

void clock_wise(void); 

void anti_clock_wise(void); 

 

unsigned long int var1, var2; 

unsigned int i = 0, j = 0, k = 0; 

 

int main(void) { 

  PINSEL0 = 0x00FFFFFF; //P0.12 to P0.15 GPIo 

  IO0DIR |= 0x0000F000; //P0.12 to P0.15 output 

 

  while (1) { 

    for (j = 0; j < 50; j++) // 20 times in Clock wise Rotation 

      clock_wise(); 

 

    for (k = 0; k < 65000; k++); // Delay to show  anti_clock Rotation  

 

    for (j = 0; j < 50; j++) // 20 times in  Anti Clock wise Rotation 

      anti_clock_wise(); 

 

    for (k = 0; k < 65000; k++); // Delay to show clock Rotation  

 

  } // End of while(1) 

 

} // End of main 

 

void clock_wise(void) { 
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  var1 = 0x00000800; //For Clockwise 

  for (i = 0; i <= 3; i++) // for A B C D Stepping 

  { 

    var1 = var1 << 1; //For Clockwise 

 

    IO0PIN = var1; 

 

    for (k = 0; k < 3000; k++); //for step speed variation          

  } 

} 

 

void anti_clock_wise(void) { 

  var1 = 0x00010000; //For Anticlockwise 

  for (i = 0; i <= 3; i++) // for A B C D Stepping 

  { 

    var1 = var1 >> 1; //For Anticlockwise 

 

    IO0PIN = var1; 

    for (k = 0; k < 3000; k++); //for step speed variation  

 

  } 

} 

 

DEMOSTRATION 4: DC Motor  
 

#include<lpc214x.h> 

 

void clock_wise(void); 

void anti_clock_wise(void); 

unsigned int j = 0; 

 

int main() { 

  IO0DIR = 0X00000900; 

  IO0SET = 0X00000100; //P0.8 should always high. 

 

  while (1) { 

    clock_wise(); 

    for (j = 0; j < 400000; j++); //delay 

    anti_clock_wise(); 

    for (j = 0; j < 400000; j++); //delay 

  } //End of while(1) 

} //End of Main 

 

void clock_wise(void) { 

  IO0CLR = 0x00000900; //stop motor and also turn off relay 

  for (j = 0; j < 10000; j++); //small delay to allow motor to turn off  

  IO0SET = 0X00000900; //Selecting the P0.11 line for clockwise and turn 

on motor 

} 

 

void anti_clock_wise(void) { 

  IO0CLR = 0X00000900; //stop motor and also turn off relay 

  for (j = 0; j < 10000; j++); //small delay to allow motor to turn off  

  IO0SET = 0X00000100; //not selecting the P0.11 line for Anti clockwise 

} 
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DEMOSTRATION 5: Relay Switch  
#include <LPC21xx.h> 

 

unsigned int i; 

 

int main () 

{ 

 IO0DIR = 0x00000400;   //Set P0.10 as output 

 IO0SET = 0x00000400;   //P0.10 is set to a HI 

  

 while(1) 

 { 

  for(i=0;i<1000000;i++) 

  {} 

  IO0SET = 0x00000400;  //RLY ON 

  for(i=0;i<1000000;i++) 

  {} 

  IO0CLR = 0x00000400;  //RLY OFF 

 } 

} 

 

DEMOSTRATION 6: 4 x 4 key board  
#include<lpc21xx.h> 

#include<stdio.h> 

void lcd_init(void); 

void clr_disp(void); 

void lcd_com(void); 

void lcd_data(void); 

void wr_cn(void); 

void wr_dn(void); 

void scan(void); 

void get_key(void); 

void display(void); 

void delay(unsigned int); 

void init_port(void); 

unsigned long int scan_code[16] = {  0x00EE0000,  0x00ED0000,  0x00EB0000,  

0x00E70000,  0x00DE0000,  0x00DD0000,  0x00DB0000,  0x00D70000,  

0x00BE0000,  0x00BD0000,  0x00BB0000,  0x00B70000,  0x007E0000,  

0x007D0000,  0x007B0000,  0x00770000}; 

 

unsigned char ASCII_CODE[16] = {  '0',  '1',  '2',  '3',  '4',  '5',  '6',  

'7',  '8',  '9',  'A',  'B',  'C',  'D',  'E',  'F'}; 

 

unsigned char row, col; 

unsigned char temp, flag, i, result, temp1; 

unsigned int r, r1; 

unsigned long int 

var, var1, var2, res1, temp2, temp3, temp4; 

unsigned char * ptr, disp[] = "4X4 KEYPAD"; 

unsigned char disp0[] = "KEYPAD TESTING"; 

unsigned char disp1[] = "KEY = "; 

int main() { 

  //   __ARMLIB_enableIRQ(); 

  init_port(); //port intialisation 

  delay(3200); //delay 

  lcd_init(); //lcd intialisation 

  delay(3200); //delay 

  clr_disp(); //clear display 

  delay(500); //delay 

  //........LCD DISPLAY TEST.........// 

  ptr = disp; 
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  temp1 = 0x81; // Display starting address 

  lcd_com(); 

  delay(800); 

  while ( * ptr != '\0') { 

    temp1 = * ptr; 

    lcd_data(); 

    ptr++; 

  } 

  //........KEYPAD Working.........// 

  while (1) { 

    get_key(); 

    display(); 

  } 

} //end of main()  

void get_key(void) //get the key from the keyboard 

{ 

  unsigned int i; 

  flag = 0x00; 

  IO1PIN = 0x000f0000; 

  while (1) { 

    for (row = 0X00; row < 0X04; row++) //Writing one for col's  

    { 

      if (row == 0X00) { 

        temp3 = 0x00700000; 

      } else if (row == 0X01) { 

        temp3 = 0x00B00000; 

      } else if (row == 0X02) { 

        temp3 = 0x00D00000; 

      } else if (row == 0X03) { 

        temp3 = 0x00E00000; 

      } 

      var1 = temp3; 

      IO1PIN = var1; // each time var1 value is put to port1 

      IO1CLR = ~var1; // Once again Conforming (clearing all other bits) 

      scan(); 

      delay(100); //delay 

      if (flag == 0xff) 

        break; 

    } // end of for 

    if (flag == 0xff) 

      break; 

  } // end of while  

  for (i = 0; i < 16; i++) { 

    if (scan_code[i] == res1) //equate the scan_code with res1 

    { 

      result = ASCII_CODE[i]; //same position value of ascii code 

      break; //is assigned to result 

    } 

  } 

} // end of get_key();  

void scan(void) { 

  unsigned long int t; 

  temp2 = IO1PIN; // status of port1 

  temp2 = temp2 & 0x000F0000; // Verifying column key 

  if (temp2 != 0x000F0000) // Check for Key Press or Not 

  { 

    delay(1000); //delay(100)//give debounce delay check again 

    temp2 = IO1PIN; 

    temp2 = temp2 & 0x000F0000; //changed condition is same  

    if (temp2 != 0x000F0000) // store the value in res1 

    { 

      flag = 0xff; 
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      res1 = temp2; 

      t = (temp3 & 0x00F00000); //Verfying Row Write 

      res1 = res1 | t; //final scan value is stored in res1 

    } else { 

      flag = 0x00; 

    } 

  } 

} // end of scan() 

 

void display(void) { 

  ptr = disp0; 

  temp1 = 0x80; // Display starting address of first line 

  lcd_com(); 

 

  while ( * ptr != '\0') { 

    temp1 = * ptr; 

    lcd_data(); 

    ptr++; 

  } 

 

  ptr = disp1; 

  temp1 = 0xC0; // Display starting address of second line 

  lcd_com(); 

 

  while ( * ptr != '\0') { 

    temp1 = * ptr; 

    lcd_data(); 

    ptr++; 

  } 

  temp1 = 0xC6; //display  address for key value 

  lcd_com(); 

  temp1 = result; 

  lcd_data(); 

} 

 

void lcd_init(void) { 

  temp = 0x30; 

  wr_cn(); 

  delay(3200); 

 

  temp = 0x30; 

  wr_cn(); 

  delay(3200); 

 

  temp = 0x30; 

  wr_cn(); 

  delay(3200); 

 

  temp = 0x20; 

  wr_cn(); 

  delay(3200); 

 

  // load command for lcd function setting with lcd in 4 bit mode, 

  // 2 line and 5x7 matrix display 

 

  temp = 0x28; 

  lcd_com(); 

  delay(3200); 

 

  // load a command for display on, cursor on and blinking off   

  temp1 = 0x0C; 

  lcd_com(); 
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  delay(800); 

 

  // command for cursor increment after data dump  

  temp1 = 0x06; 

  lcd_com(); 

  delay(800); 

 

  temp1 = 0x80; 

  lcd_com(); 

  delay(800); 

} 

 

void lcd_data(void) { 

  temp = temp1 & 0xf0; 

  wr_dn(); 

  temp = temp1 & 0x0f; 

  temp = temp << 4; 

  wr_dn(); 

  delay(100); 

} 

 

void wr_dn(void) ////write data reg 

{ 

  IO0CLR = 0x000000FC; // clear the port lines. 

  IO0SET = temp; // Assign the value to the PORT lines  

  IO0SET = 0x00000004; // set bit  RS = 1   

  IO0SET = 0x00000008; // E=1 

  delay(10); 

  IO0CLR = 0x00000008; 

} 

void lcd_com(void) { 

  temp = temp1 & 0xf0; 

  wr_cn(); 

  temp = temp1 & 0x0f; 

  temp = temp << 4; 

  wr_cn(); 

  delay(500); 

} 

void wr_cn(void) //write command reg 

{ 

  IO0CLR = 0x000000FC; // clear the port lines. 

  IO0SET = temp; // Assign the value to the PORT lines     

  IO0CLR = 0x00000004; // clear bit  RS = 0 

  IO0SET = 0x00000008; // E=1 

  delay(10); 

  IO0CLR = 0x00000008; 

} 

void clr_disp(void) { 

  // command to clear lcd display 

  temp1 = 0x01; 

  lcd_com(); 

  delay(500); 

} 

void delay(unsigned int r1) { 

  for (r = 0; r < r1; r++); 

} 

void init_port() { 

  IO0DIR = 0x000000FC; //configure o/p lines for lcd  

  IO1DIR = 0XFFF0FFFF; 

} 
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1.1 MICROCONTROLLER FEATURES 

Following are the features of 16 bit /32 bit LPC2148 Arm Microcontroller: 

o PHILIPS LPC2148 is a 16-bit or 32-bit Microcontroller in a LQFP64-pin Package. 

o 40 kB of on-chip static RAM and 512 kB of on-chip flash memory. 128-bit wide 

interface/accelerator enables high-speed 60 MHz operation. 

o The LPC2148 provides 100000 erase/write cycles and 20 years of Data-retention. 

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

loader software. Single flash sector or full chip erase takes 400ms and Flash 

programming takes 1ms per 256-byte line. 

o USB 2.0 Full speed compliant device controller with 2 kB of endpoint RAM. In 

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

o Embedded ICE-RT and Embedded Trace Macro cell (ETM) interfaces offer real time 

debugging with on-chip Real Monitor software and high-speed real-time tracing of 

instruction execution. 

o Two 10-bit ADCs provide a total of 14 analog inputs, with conversion times as 

low as 2.44µs per channel. 

o Single 10-bit DAC provides variable analog output. 

o Two 32-bit Timers/External event Counters (with four Capture and four 

Compare channels each), PWM unit (six outputs) and watchdog. 

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

input. 

o Multiple serial interfaces including two UARTs (16C550 equivalent), two Fast 

I2C-bus (400 kbit/s), SPI and SSP with buffering and variable data length 

capabilities. 

o Vectored interrupt controller (VIC) with configurable priorities and vector addresses. 

o Up to 45 numbers of 5 V tolerant fast general purpose I/O pins in a tiny 

LQFP64 package. 

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

o 60 MHz maximum CPU clock available from programmable on-chip PLL with 
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settling time of 100 µs. 

o On-chip integrated oscillator operates with an external crystal in range from 1 

MHz to 30 MHz and with an external oscillator up to 50 MHz. 

o Power saving modes include Idle and Power-down. 

o Individual power enable/disable of peripheral functions as well as peripheral 

clock scaling for additional power optimization. 

o Processor wake-up from Power-down mode via external interrupt, USB, 

Brown-Out Detect (BOD) or Real-Time Clock (RTC). 

o Single power supply chip with Power-On Reset (POR) and BOD circuits:CPU 

operating voltage range of 3.0 V to 3.6 V (3.3 V ± 10 %) with 5 V tolerant I/O 

pads. 

1.2 BOARD SPECIFICATIONS: 

o LPC2148 16/32 BIT ARM7TDMI-S with 512K bytes Program Flash, 42K bytes RAM. 

o 12MHz Crystal allows easy communication setup. 

o One on board voltage regulator for generating 3.3V. Input to this will be from External 

+5V DC Power supply through a 9-pin DSUB connector. 

o One RS232 interface circuits with 9 pin DSUB connector: this is used by the Boot 

loader program, to program LPC2148 Flash memory without external Programmer. 

Can also be used as a Serial port in applications 

o Piggy Back module containing LPC2148 controller. 

o Standard JTAG connector with ARM 2x10 pin layout for programming/debugging with 

ARM-JTAG. 

o Standard 26-pin FRC connectors to connect to on-board interface or some of ALS 

standard External Interfaces. 

o Reset push-button for resetting the controller. 

o Onchip ADC interface circuit through a potentiometer. 

o External interrupt0 interface using a key. 

o External interrupt1 interface using a key with LED indication. 
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o LCD 16x2 alphanumeric display.  

o On-board eight push-button switches. 

o 4x4 key matrix. 

o Eight general purpose LED's: SMD 8 nos and THROUGH HOLE 8 nos. 

o Four-digit multiplexed 7-segment display interface 

o 8-bit DAC interface. 

o Stepper motor interface with direction and speed control. 

o DC motor interface with direction and speed control. 

o Interface circuit for on board Buzzer and Relay. 

o A number of software examples in 'C-language' to illustrate the functioning of the 

interfaces. The software examples are compiled using an evaluation version of KEIL4 

'C' compiler for ARM. 

o Compact elegant plastic enclosure. 

o Serial RS232 cable is included. 
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INSTALLATION: 

1.3  KEIL UVISION4 IDE INSTALLATION: 

1. Installation of keiluVision4 as follows. 

2. Go to Software folder in the CD and run Keil4 Arm.exe file. 

3. Next 

4. Click on the option "I agree to all the terms of..." and then give Next 

5. Next 

6. Give some name and the mail id and then Next 

7. Click Finish to complete the installation. 

1.4  PROJECT CREATION IN KEILUV4 IDE: 

1. Create a project folder before creating NEW project. 

2. Open Keil uVision4 IDE software by double clicking on "Keil Uvision4" 

icon. 

3. Go to "Project" then to "New Project" and save it with a name in the 

Respective project folder, already you created. 

4. Select the device as "NXP {founded by Philips)" In that "LPC2148" then 

press OK 

5. and then press "YES" button to add "startup.s" file. 

6. In startup file go to Configuration Wizard. In Configuration Wizard 

window disable PLL Setup and enable VPBDIV Setup. 

7. Go to "File" In that "New" to open an editor window. Create your source 

file And use the header file "lpc21xx.h" in the source file and save the file. 

Colour syntax highlighting will be enabled once the file is saved with a 

Recognized extension such as ".C ". 

8. Right click on "Source Group 1" and select the option "Add Files to Group 

'Source Group 1' "add the .C source file(s) to the group. 

9. After adding the source file you can see the file in Project Window. 

10. Then go to "Project" in that "Translate" to compile the File (s). 
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11. Go to "Project" in that "Build Target" for building all source files such as 

".C", ".ASM", ".h", files, etc.This will create the .HEX file if no warnings 

& no Errors. 

1.5 Some Settings to be done in KEILUV4 for Executing C 

programs: 

1. In Project Window Right click "TARGET1" and select "options for target 

'TARGET1' 

• Then go to option "Target" in that 

1. Xtal 12.0MHz 

2. Select "Use MicroLIB". 

3. Select IROM1 (starting 0x0 size 0x80000). 

4. Select IRAM1 (starting 0x40000000 size 0x8000). 

• Then go to option "Output" 

1. Select "Create Hex file". 

• Then go to option "Linker" 

1. Select "Use Memory Layout for Target Dialog". 

1.6  FLASH MAGIC VERSION 6.01.2547: 

Installation of Flash Magic as follows. 

1. Go to Software folder in the CD and run FlashMagic.exe file. 

2. Next 

3. Click on the option "I Accept the Agreement" and then give Next 

4. Then it asks the Destination location, Click Next. 

5. Further Select start menu folder, Click Next. 

6. Select "Create a desktop icon" then Next 

7. It asks "Ready to Install" Click INSTALL. 

8. Click Finish to complete the installation. 
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1.7  ISP PROGRAMMING: 

FLASH MAGIC software can be used to download the HEX files to the Flash 

memory of controller. 

How to Download? 

Connect the serial cross cable from 9-pin DSUB Female connector (DB2) to the PC 

COM port. Switch on both buttons of SW11. SW11(1-RTS), SW11(2-DTR). Connect DC 

+5V Power, through the 9-pin DSUB FEMALE connector (DB1) applied from an 

external source. Switch ON the power. 

1.8 Some Settings in FLASH MAGIC: 

Step1. Communications: 

1. Device : LPC2148 

2. Com Port : COM1 

3. Baud Rate 9600 

4. Interface : None(ISP) 

5. Oscillator : 12MHz 

Step2. ERASE: 

1. Select "Erase Blocks Used By Hex File". 

Step3. Hex file: 

1. Browse and select the Hex file which you want to Download. 

Step4. Start: 

1. Click Start to download the hex file to the controller. 

After downloading the code the program starts executing in the hardware, then 

remove the ISP jumper JP4. 

Note: In FLASH MAGIC Go to Options and then in Advanced Options 

• Select High Speed Communications (115200) in Communications tab. 

• Select Use DTR & RTS to control RST & ISP Pin and Keep RTS 

asserted while COM Port open. 



ARM7 Evaluation Board LPC2148 – Demonstration  

BCS402-Microcontrollers  7 

For all the programs make sure that the corresponding settings have to be made: 

1. Both Switches of SW11 should be in ON position for ISP programming. 

2. Short JP7 for ISP programming. 

3. Short JP5 to connect +3.3v into the circuit. 

4. Short JP4 to connect +5v to Interface Board. 

5. Connect the 26 core FRC cable CN7 to CN8 to connect to External interfaces. 

6. Connect CN7 for External NIFC's.  
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DEMOSTRATION 1: LCD DISPLAY  
//////  "LCD DISPLAY" To display the predefined data ////// 

 

#include<lpc214x.h> 

#include<stdio.h> 

 

//Function prototypes 

void lcd_init(void); 

void wr_cn(void); 

void clr_disp(void); 

void delay(unsigned int); 

void lcd_com(void);          

void wr_dn(void); 

void lcd_data(void); 

 

unsigned char temp1; 

unsigned long int temp,r=0; 

unsigned char *ptr,disp[] = "KSIT CSE Dept",disp1[] = "BENGALURU-109"; 

 

int main() 

{  

 IO0DIR = 0x000000FC;  //configure o/p lines for lcd  

  IO0PIN = 0X00000000; 

 

 delay(3200);    //delay 

 lcd_init();              //lcd intialisation 

 delay(3200);    //delay 

    clr_disp();     //clear display 

 delay(3200);             //delay 

 

//........LCD DISPLAY TEST.........// 

 temp1 = 0x80;//Display starting address of first line 1st pos 

 lcd_com(); 

   

 ptr = disp; 

    while(*ptr!='\0') 

    { 

     temp1 = *ptr; 

      lcd_data(); 

   ptr ++; 

    }  

  

 temp1 = 0xC0;// Display starting address of second line 4th pos 

 lcd_com(); 

  

   ptr = disp1;    

 while(*ptr!='\0') 

    { 

     temp1 = *ptr; 

     lcd_data(); 

  ptr ++; 

    } 

    while(1); 

}  //end of main()  

 

// lcd initialisation routine. 

void lcd_init(void) 

{ 

 temp = 0x30;      

 wr_cn(); 

 delay(3200);      
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 temp = 0x30; 

 wr_cn(); 

 delay(3200);         

   

 temp = 0x30; 

 wr_cn(); 

 delay(3200);       

 

 temp = 0x20; // change to 4 bit mode from default 8 bit mode 

 wr_cn(); 

 delay(3200);       

 

// load command for lcd function setting with lcd in 4 bit mode, 

// 2 line and 5x7 matrix display 

 

 temp = 0x28; 

 lcd_com(); 

 delay(3200);      

 

// load a command for display on, cursor on and blinking off   

 temp1 = 0x0C;   

 lcd_com(); 

 delay(800);       

  

// command for cursor increment after data dump  

 temp1 = 0x06; 

 lcd_com(); 

 delay(800);       

  

 temp1 = 0x80;  // set the cursor to beginning of line 1 

 lcd_com(); 

 delay(800);       

} 

 

void lcd_com(void) 

{ 

 temp = temp1 & 0xf0; 

    wr_cn(); 

    temp = temp1 & 0x0f; 

    temp = temp << 4;  

    wr_cn(); 

    delay(500); 

} 

 

// command nibble o/p routine 

void wr_cn(void)                //write command reg 

{    

 IO0CLR  = 0x000000FC;  // clear the port lines. 

 IO0SET  = temp;  // Assign the value to the PORT lines     

 IO0CLR  = 0x00000004;  // clear bit  RS = 0 

 IO0SET  = 0x00000008;    // E=1 

 delay(10); 

 IO0CLR  = 0x00000008; 

} 

   

// data nibble o/p routine 

void wr_dn(void)   ////write data reg 

{      

 IO0CLR = 0x000000FC; // clear the port lines. 

 IO0SET = temp;   // Assign the value to the PORT lines  

 IO0SET = 0x00000004;    // set bit  RS = 1   
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 IO0SET = 0x00000008;    // E=1 

 delay(10); 

 IO0CLR = 0x00000008; 

} 

 

// data o/p routine which also outputs high nibble first 

// and lower nibble next 

void lcd_data(void) 

{              

 temp = temp1 & 0xf0; 

    temp = temp ;//<< 6; 

    wr_dn(); 

    temp= temp1 & 0x0f;  

    temp= temp << 4; 

    wr_dn(); 

    delay(100);      

}  

 

void clr_disp(void) 

{ 

// command to clear lcd display 

    temp1 = 0x01; 

    lcd_com(); 

    delay(500);      

}   

 

void delay(unsigned int r1) 

{ 

 for(r=0;r<r1;r++); 

}    

 

DEMOSTRATION 2: 7 segment displays 
#include <LPC21xx.h> 

 

/*\\\\\\\\\\\\\\\DISPLAY ARE CONNECTED IN COMMON CATHODE 

MODE\\\\\\\\\\\\\\\\\\\\\ 

 Port0 Connected to data lines of all 7 segement displays 

 a = P0.10      

 b = P0.11 

 c = P0.12 

 d = P0.13 

 e = P0.18  

 f = P0.19 

 g = P0.20 

 dot = P0.21 

   

 Select lines for four 7 Segments 

 DIS1 P0.28 

 DIS2 P0.29 

 DIS3 P0.30 

 DIS4 P0.31 

*/ 

 

unsigned int delay, count=0, Switchcount=0; 

unsigned int Disp[16]={0x003F0000, 0x00060000, 0x005B0000, 0x004F0000, 

0x00660000,0x006D0000,  0x007D0000, 0x00070000, 0x007F0000, 0x006F0000, 

0x00770000,0x007C0000, 0x00390000, 0x005E0000, 0x00790000, 0x00710000 }; 

 

#define SELDISP1 0x10000000     //P0.28 

#define SELDISP2 0x20000000  //P0.29 

#define SELDISP3 0x40000000  //P0.30 
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#define SELDISP4 0x80000000  //P0.31 

#define ALLDISP  0xF0000000  //Select all display 

#define DATAPORT 0x00FF0000   

      //P0.16 to P0.23 : Data lines connected to drive Seven Segments 

 

int main (void) 

{ 

 PINSEL0 = 0x00000000;    

 PINSEL1 = 0x00000000; 

 IO0DIR  = 0xF0FF0000; 

 IO1DIR  = 0x01000000; 

  

 while(1) 

 { 

  //Display values on Seven Segment 

  IO0SET |= ALLDISP; 

  IO0CLR  = 0x00FF0000; 

   

  for(delay=0;delay<100;delay++)  

   IO0SET = Disp[Switchcount];    

   // display the values 0 to F one after the other 

  for(delay=0;delay<1000000;delay++) 

   {} 

  

  Switchcount++; 

  if(Switchcount == 16)     // after F go back to 0 

  { 

    Switchcount = 0; 

  }  

 } 

} 

DEMOSTRATION 3: STEPPER Motor 
 

#include <LPC21xx.H> 

 

void clock_wise(void); 

void anti_clock_wise(void); 

 

unsigned long int var1, var2; 

unsigned int i = 0, j = 0, k = 0; 

 

int main(void) { 

  PINSEL0 = 0x00FFFFFF; //P0.12 to P0.15 GPIo 

  IO0DIR |= 0x0000F000; //P0.12 to P0.15 output 

 

  while (1) { 

    for (j = 0; j < 50; j++) // 20 times in Clock wise Rotation 

      clock_wise(); 

 

    for (k = 0; k < 65000; k++); // Delay to show  anti_clock Rotation  

 

    for (j = 0; j < 50; j++) // 20 times in  Anti Clock wise Rotation 

      anti_clock_wise(); 

 

    for (k = 0; k < 65000; k++); // Delay to show clock Rotation  

 

  } // End of while(1) 

 

} // End of main 

 

void clock_wise(void) { 
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  var1 = 0x00000800; //For Clockwise 

  for (i = 0; i <= 3; i++) // for A B C D Stepping 

  { 

    var1 = var1 << 1; //For Clockwise 

 

    IO0PIN = var1; 

 

    for (k = 0; k < 3000; k++); //for step speed variation          

  } 

} 

 

void anti_clock_wise(void) { 

  var1 = 0x00010000; //For Anticlockwise 

  for (i = 0; i <= 3; i++) // for A B C D Stepping 

  { 

    var1 = var1 >> 1; //For Anticlockwise 

 

    IO0PIN = var1; 

    for (k = 0; k < 3000; k++); //for step speed variation  

 

  } 

} 

 

DEMOSTRATION 4: DC Motor  
 

#include<lpc214x.h> 

 

void clock_wise(void); 

void anti_clock_wise(void); 

unsigned int j = 0; 

 

int main() { 

  IO0DIR = 0X00000900; 

  IO0SET = 0X00000100; //P0.8 should always high. 

 

  while (1) { 

    clock_wise(); 

    for (j = 0; j < 400000; j++); //delay 

    anti_clock_wise(); 

    for (j = 0; j < 400000; j++); //delay 

  } //End of while(1) 

} //End of Main 

 

void clock_wise(void) { 

  IO0CLR = 0x00000900; //stop motor and also turn off relay 

  for (j = 0; j < 10000; j++); //small delay to allow motor to turn off  

  IO0SET = 0X00000900; //Selecting the P0.11 line for clockwise and turn 

on motor 

} 

 

void anti_clock_wise(void) { 

  IO0CLR = 0X00000900; //stop motor and also turn off relay 

  for (j = 0; j < 10000; j++); //small delay to allow motor to turn off  

  IO0SET = 0X00000100; //not selecting the P0.11 line for Anti clockwise 

} 
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DEMOSTRATION 5: Relay Switch  
#include <LPC21xx.h> 

 

unsigned int i; 

 

int main () 

{ 

 IO0DIR = 0x00000400;   //Set P0.10 as output 

 IO0SET = 0x00000400;   //P0.10 is set to a HI 

  

 while(1) 

 { 

  for(i=0;i<1000000;i++) 

  {} 

  IO0SET = 0x00000400;  //RLY ON 

  for(i=0;i<1000000;i++) 

  {} 

  IO0CLR = 0x00000400;  //RLY OFF 

 } 

} 

 

DEMOSTRATION 6: 4 x 4 key board  
#include<lpc21xx.h> 

#include<stdio.h> 

void lcd_init(void); 

void clr_disp(void); 

void lcd_com(void); 

void lcd_data(void); 

void wr_cn(void); 

void wr_dn(void); 

void scan(void); 

void get_key(void); 

void display(void); 

void delay(unsigned int); 

void init_port(void); 

unsigned long int scan_code[16] = {  0x00EE0000,  0x00ED0000,  0x00EB0000,  

0x00E70000,  0x00DE0000,  0x00DD0000,  0x00DB0000,  0x00D70000,  

0x00BE0000,  0x00BD0000,  0x00BB0000,  0x00B70000,  0x007E0000,  

0x007D0000,  0x007B0000,  0x00770000}; 

 

unsigned char ASCII_CODE[16] = {  '0',  '1',  '2',  '3',  '4',  '5',  '6',  

'7',  '8',  '9',  'A',  'B',  'C',  'D',  'E',  'F'}; 

 

unsigned char row, col; 

unsigned char temp, flag, i, result, temp1; 

unsigned int r, r1; 

unsigned long int 

var, var1, var2, res1, temp2, temp3, temp4; 

unsigned char * ptr, disp[] = "4X4 KEYPAD"; 

unsigned char disp0[] = "KEYPAD TESTING"; 

unsigned char disp1[] = "KEY = "; 

int main() { 

  //   __ARMLIB_enableIRQ(); 

  init_port(); //port intialisation 

  delay(3200); //delay 

  lcd_init(); //lcd intialisation 

  delay(3200); //delay 

  clr_disp(); //clear display 

  delay(500); //delay 

  //........LCD DISPLAY TEST.........// 

  ptr = disp; 



ARM7 Evaluation Board LPC2148 – Demonstration  

BCS402-Microcontrollers  14 

  temp1 = 0x81; // Display starting address 

  lcd_com(); 

  delay(800); 

  while ( * ptr != '\0') { 

    temp1 = * ptr; 

    lcd_data(); 

    ptr++; 

  } 

  //........KEYPAD Working.........// 

  while (1) { 

    get_key(); 

    display(); 

  } 

} //end of main()  

void get_key(void) //get the key from the keyboard 

{ 

  unsigned int i; 

  flag = 0x00; 

  IO1PIN = 0x000f0000; 

  while (1) { 

    for (row = 0X00; row < 0X04; row++) //Writing one for col's  

    { 

      if (row == 0X00) { 

        temp3 = 0x00700000; 

      } else if (row == 0X01) { 

        temp3 = 0x00B00000; 

      } else if (row == 0X02) { 

        temp3 = 0x00D00000; 

      } else if (row == 0X03) { 

        temp3 = 0x00E00000; 

      } 

      var1 = temp3; 

      IO1PIN = var1; // each time var1 value is put to port1 

      IO1CLR = ~var1; // Once again Conforming (clearing all other bits) 

      scan(); 

      delay(100); //delay 

      if (flag == 0xff) 

        break; 

    } // end of for 

    if (flag == 0xff) 

      break; 

  } // end of while  

  for (i = 0; i < 16; i++) { 

    if (scan_code[i] == res1) //equate the scan_code with res1 

    { 

      result = ASCII_CODE[i]; //same position value of ascii code 

      break; //is assigned to result 

    } 

  } 

} // end of get_key();  

void scan(void) { 

  unsigned long int t; 

  temp2 = IO1PIN; // status of port1 

  temp2 = temp2 & 0x000F0000; // Verifying column key 

  if (temp2 != 0x000F0000) // Check for Key Press or Not 

  { 

    delay(1000); //delay(100)//give debounce delay check again 

    temp2 = IO1PIN; 

    temp2 = temp2 & 0x000F0000; //changed condition is same  

    if (temp2 != 0x000F0000) // store the value in res1 

    { 

      flag = 0xff; 
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      res1 = temp2; 

      t = (temp3 & 0x00F00000); //Verfying Row Write 

      res1 = res1 | t; //final scan value is stored in res1 

    } else { 

      flag = 0x00; 

    } 

  } 

} // end of scan() 

 

void display(void) { 

  ptr = disp0; 

  temp1 = 0x80; // Display starting address of first line 

  lcd_com(); 

 

  while ( * ptr != '\0') { 

    temp1 = * ptr; 

    lcd_data(); 

    ptr++; 

  } 

 

  ptr = disp1; 

  temp1 = 0xC0; // Display starting address of second line 

  lcd_com(); 

 

  while ( * ptr != '\0') { 

    temp1 = * ptr; 

    lcd_data(); 

    ptr++; 

  } 

  temp1 = 0xC6; //display  address for key value 

  lcd_com(); 

  temp1 = result; 

  lcd_data(); 

} 

 

void lcd_init(void) { 

  temp = 0x30; 

  wr_cn(); 

  delay(3200); 

 

  temp = 0x30; 

  wr_cn(); 

  delay(3200); 

 

  temp = 0x30; 

  wr_cn(); 

  delay(3200); 

 

  temp = 0x20; 

  wr_cn(); 

  delay(3200); 

 

  // load command for lcd function setting with lcd in 4 bit mode, 

  // 2 line and 5x7 matrix display 

 

  temp = 0x28; 

  lcd_com(); 

  delay(3200); 

 

  // load a command for display on, cursor on and blinking off   

  temp1 = 0x0C; 

  lcd_com(); 
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  delay(800); 

 

  // command for cursor increment after data dump  

  temp1 = 0x06; 

  lcd_com(); 

  delay(800); 

 

  temp1 = 0x80; 

  lcd_com(); 

  delay(800); 

} 

 

void lcd_data(void) { 

  temp = temp1 & 0xf0; 

  wr_dn(); 

  temp = temp1 & 0x0f; 

  temp = temp << 4; 

  wr_dn(); 

  delay(100); 

} 

 

void wr_dn(void) ////write data reg 

{ 

  IO0CLR = 0x000000FC; // clear the port lines. 

  IO0SET = temp; // Assign the value to the PORT lines  

  IO0SET = 0x00000004; // set bit  RS = 1   

  IO0SET = 0x00000008; // E=1 

  delay(10); 

  IO0CLR = 0x00000008; 

} 

void lcd_com(void) { 

  temp = temp1 & 0xf0; 

  wr_cn(); 

  temp = temp1 & 0x0f; 

  temp = temp << 4; 

  wr_cn(); 

  delay(500); 

} 

void wr_cn(void) //write command reg 

{ 

  IO0CLR = 0x000000FC; // clear the port lines. 

  IO0SET = temp; // Assign the value to the PORT lines     

  IO0CLR = 0x00000004; // clear bit  RS = 0 

  IO0SET = 0x00000008; // E=1 

  delay(10); 

  IO0CLR = 0x00000008; 

} 

void clr_disp(void) { 

  // command to clear lcd display 

  temp1 = 0x01; 

  lcd_com(); 

  delay(500); 

} 

void delay(unsigned int r1) { 

  for (r = 0; r < r1; r++); 

} 

void init_port() { 

  IO0DIR = 0x000000FC; //configure o/p lines for lcd  

  IO1DIR = 0XFFF0FFFF; 

} 
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Discrete Mathematical Structures BCS405A 

IV/CSE 
LECTURE 
Group Theory Applications in Cryptography 
05/05/2025 
197 

To introduce the basic concepts of group theory relevant to 
cryptography 

To explain how groups support the development of encryption 
algorithms 
To demonstrate real-worid cryptographic systerns based on 
group theory 

Appropriate Mesbod/ínstructicnal materials/Exam Questions 
PPT 

The lecture was given on the topic Group Theory Applications in Cryptography on 
5/03/2025. By exploring the intersection of algebra and computer science, this topic enables 

students to see the vital role of mathematical theory in securing digital communications. 
Group theory not only enhances theoretical knowledge but also opens pathways for future 
study in cyber security and cryptographic engineering. 

1,2,5,9 and 12 

Students able to improve their knowledge. 
Understand core group properties and their mathematical 

importance 
Relate group theory to modern cryptographic techniques. 

This enhances the understanding of relations and functions by 
connecting them to real-world applications in secure 
communication. 
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CONTENT BEYOND SYLLABUS REPORT 

 

Academic Year 2024-2025 (EVEN) 

Name of the 

Faculty 

NAMYAPRIYA D 

Course Name 

/Code 

UI/UX / BCS456C 

Semester/Section IV/ A, B & C 

Activity Name VALUE ADDED CERTIFICATIONS ON AI  

Topic Covered User Inter Design and User Experience (UI/UX) 

No. of 

Participants 

 

Objectives/Goals 1. Understand the Basics of UI and UX 

Learn what UI (User Interface) and UX (User Experience) mean and why they 

are important. 

2. Identify Good and Bad Design 

Look at examples and explain what makes a design user-friendly or confusing. 

3. Create Simple Wireframes and Prototypes 

Draw basic layout ideas and use tools to build simple screen designs. 

4. Use Design Thinking Process 

Learn how to understand user problems and come up with design ideas using 

steps like empathize, define, ideate, prototype, and test. 

5. Design with Users in Mind 

Think about user needs, behaviors, and goals while creating digital products. 

6. Work with Basic Design Tools 

Get hands-on experience using tools like Figma or Adobe XD for UI/UX 

design. 

7. Test and Improve Designs 

Learn how to get feedback on your designs and make them better. 

 

ICT Used E-Learning 

Appropriate Method/Instructional Materials/Exam Questions: 

Methods: 

1. Self-paced learning through online certification platforms. 

2. Guided mentoring sessions to clarify concepts and troubleshoot practical challenges. 

3. Peer learning through group discussions on project implementations. 

4. Periodic assessments via quizzes, coding challenges, and practical assignments. 

Instructional Materials: 

1. Video tutorials from industry experts on Coursera, Infosys Springboard, Swayam, and NPTEL. 

2. Comprehensive guides and documentation for tools like  Figma, Adobe XD, or Sketch 

Relevant CO’s CO1: Gain knowledge of advanced UI/UX concepts beyond the syllabus, 

including current industry trends, tools, and design systems. 

CO2: Develop practical design skills by working on real-world projects and 

completing relevant certification programs. 

CO3: Understand the ethical and societal implications of UI/UX design, including 

accessibility, inclusivity, and user data privacy. 



 

 

 

 

CO4: Build a strong foundation for continuous learning and professional growth 

in the field of UI/UX design. 

Relevant PO’s:  PO1, PO3, PO4, PO6, PO7 

Significance of 

Results/Outcomes 

Career Advancement 

• UI/UX certifications validate design and technical skills, increasing 

employability. 

• Students become well-prepared for roles such as UI/UX designers, 

interaction designers, user researchers, and product designers. 

Skill Enhancement 

• Hands-on exposure to real-world design challenges ensures students are 

industry-ready. 

• Certification projects help students build confidence in applying user-

centered design principles and using industry tools like Figma, Adobe XD, 

etc. 

Global Competitiveness 

• Certifications from global platforms (e.g., Coursera, Google UX Design, 

Swayam) boost international recognition. 

• Students gain a competitive edge for higher education and careers in global 

design firms or tech companies. 

Broader Impact 

• Awareness of ethical, inclusive, and accessible design promotes socially 

responsible UX practices. 

• Trained professionals contribute to creating sustainable, inclusive, and 

human-centered digital experiences across various industries. 

 

Reflective 

Critique 

Strengths 

• The integration of value-added UI/UX certifications bridges the gap between 

academic theory and industry design practices. 

• Self-paced learning allows students to explore specific areas of interest like 

user research, prototyping, or accessibility, at their own pace. 

Areas for Improvement 

• Some UI/UX certifications may require prior knowledge of tools or design 

basics; offering introductory workshops can help bridge this gap. 

• Access to premium design courses may be limited by cost; highlighting 

financial aid or free alternatives (like Google UX Design or Swayam) can 

support inclusion. 

Potential Enhancements 

• Institutions can offer academic credit or recognition for completion of 

reputed UI/UX certifications. 

• Encourage collaborative design projects where students apply certification 

knowledge to solve local community issues or user experience challenges in 

real industries. 

Broader Implications 

• Integrating value-added certifications ensures students stay aligned with 

rapidly evolving trends in design and technology. 

• Promotes a culture of continuous learning, helping students stay adaptable 

and relevant in the global design and tech landscape. 
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ICT Used 

2024-2025 (EVEN) 

Mrs. Amritha R. 

Universal Human Values (BUHK408) 

IV/A 

CONTENT BEYOND SYLLABUS REPORT 

Poster making 

Mother Teresa 

Swami Vivekananda 

|Dr. APJ Abdul kalam 

|Kalpana chawla 

Mary Kom 

Ratan Tata 

Rabindranath Tagore 

Mark Zuckerberg 

Steve Jobs 

Bhagat Singh 
Indira Gandhi 

B.R. Ambedkar 

Bal Gangadhar Tilak 

|Sardar Vallabhbhai patel 
Sarojini Naidu 

P.T.Usha 

67 

Shakuntala Devi 

To understand the topic more precisely 
To improve the self-learning skills of students. 
To learn about human values from great leaders. 
To connect moral values with real-life actions. 

To understand the importance of values like empathy, integrity and 
sustainability. 

Canva app, Poster Maker 



Appropriate Method/Instructional Materials/Exam Questions: 

2. Students were expected to learn about the values from the great leader's behavior towards the 

society. 

1. Students were asked to prepare a Poster on the Great leaders across the world. 

Relevant PO's: 

S 

|Significance of 
Results/Outcome 

Reflective 

Critique 

List of topics 
selected by 
students 

POS, PO08, PO9, PO10, PO12 

Students were able to understand about the life and achievements of the great 

leaders across the world. 

17 groups presented details of the great leaders and role models. 

The activity helped students to analyze how to visually represent abstract 

ideas. 

The activity helped the students to use layout, symbols and text to convey a 

message. 
The activity helped the students develop sensitivity to social issues and human 

behavior. 

Group no. 

1 

2 

3 

6 

USN 

IKS23CS029 

IKS23CS025 

IKS23CSs001 

IKS23CS019 

IKS23CSO12 

IKS23CSO14 

IKS23CS021 

|IKS23CS028 

IKS23CS049 

IKS23CSO22 

IKS23CSOS0 

IKS23CS043 

IKS23CSO18 

Name of the Students 
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Topic 

Mother Teresa 

Swami Vivekananda 

Dr. APJ Abdul kalam 

Kalpana chawla 

Mary Kom 

Ratan Tata 



8 

7 

10 

11 

12 

13 

1 

14 

IKS23CS002 

IKS23CS051 

IKS23CS006 

IKS24CS407 

IKS23CS411 
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C SINDHU 

DEEKSHA J 

ANVITHA T.A 

CHIRANTH G 

Rabindranath Tagore 

Mark Zuckerberg 

Steve Jobs 

Bhagat Singh 

Indira Gandhi 

B.R. Ambedkar 

Bal Gangadhar Tilak 

Sardar Vallabhbhai patel 

Sarojini Naidu 
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n tontroversles 

Blography 
Bom May 14, 1984; White 
Plains, New York 

a public 

Studied at Harvard 
University 
Created Facebookin 2004 
Faced early legal 
çhallenges and rapid 
Browth 

Challenges Faced 
Legal disputes and 

Data privacy and ethical issues 
citicism from media and 

Continued focus on growth 
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VALUES 
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ADTIsHescsoo8 

Ethioal Loadorship 

Pudma 
Padma Vibhu 

Humility 

cÖRE VALUE G 

Integrity 
Respect 

born Narendranath 

SUBJECT :UNIVERSAL 

AWARDS 

Fuli Name Swami Vivekananda 

Father Vishwanath Datta 
ucated and tutcesst 

TCabutta High Court 

Day in india. 

.Birth Date: 12 January 1863 

K.S INSTITUTE OF 
OEPARTMENT OEOERNOLOGY 

Death Date: 4 July 1902 
Famous For. tntroducing Indian 
philosophies of Vedanta and. 
Yoga to the West; inspiring 
national pride in inda. 

January 12 (Swami 
Lancas birthday)is 

BHAVAI6 

enying ey 

Youth 

KSOT AFfIJated to VTU, Belagavi and approved by AITCE New Delhi 

Femous Speech Delivered a 
historic speech at the World's 

Parliament of Religions in 
Chicago, 1893, starting with the 
words*Sisters and Brothers of 

America which earned a 
standing ovation 

ENGINEERIN 

Empir 

KSINSTITUTE OF TECHNOL0GY 
#14 Raghuvanahalli Kanakapura road 

Bangalore-560109 

"Swami Vvekananda:A Beacon of Wlsdom and Strength" 

RATAN TATA 

CHALLENGEs 
Revlving Struggling 
Companies:bed. 

Department of Computer Sclenca and Engjneering 

Challongos 
Philanthropic Vislan 

Opposition Within the Tata Group olobal Acquisitions 
Launching the Tata Nano 

Ethical Loadorship 
Economic ond Politlcal 

Famous Achievements 

Delvered the famous speech at Parliament of the 
World's Religions (Chicago, 1893)-beginning with 

"Sisters and Brothers of America 
Founder of the Ramakrishna Mission u897). 

Mother: Bhuvaneshwari Devi 
A deeay lipious and strong wdted wwomar 

He was widely honored for 

Signature of Course In charge 

ant speech and 

presence. 

The press in America 
called him "The Cyclonic 

Monk from india 

After retuming to India 
in 1897, he recelved a 

hero's welcome. 

Inspirational Quotes: 
The greatest sin is to think yoursolf weak 

"Ariset Awaket and stopnot until the goal is reached 

sCIENCE AND 

VALUES(BUHK408) 

Take risks in your life. U you win, you can lead. if you lose, you can guide: 

1KS23CSO12- AMULYA 
1KS23CS014-ANUJA 
IKS23CS021-ASIYA 

lkS23CS028- CHAITRA 

Ratan Tata (born Deeombot 28, 1957. Bombay [naw Mumbai], Indid dind Ootober 9, 204, Mumbai) was an lndicn businessman who become ohalrman (1991-2012 and 
2016-17) of tho Tutadtaup, 

BIOGRAPHY 
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DEP 

IMPACTS 

EVAKTNENT OF COMPuTER SCIENCE AND ENGINEERING 25 
UNIVERSAL HUMAN VALMES (BUHKA08 

Sardhar Vallabhai Patel was 
born on October 31,1875, in 
Nadiad, Gujarat. He showed 

leadership qualities from a 
young age and was known 
for his determination and 

courage. 

LEGACY: 

....... 

KS INSiTuTE OF TECHNOLoY 

ENSHUIS 

"IRON MAN OF INDIA" known 
for his firmaess and decisive 

leadership,Patel is 
remembered as a symbol of 

strength and unity. 
The world's tallest statue 

,called the statue of unity was 
buit in his honor in Gujarat 

CHALLENGES FACED AND 
HOW THEY STOOD BY 

THEIR VALUES: 
1.Integration of Princely 

States 

2.Post-independence 
Governance 

His leadership in integrating 
over 560 princely states 
into Indian union laid the 

foundation for a 
strong, united nation,As 

india's first deputy Prime 
minister and home minister 

his firm resolves. 
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Head of the Departrnent 
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Results/Outcomes 
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2024-2025(Even) 

Proofs : 

Dr.Sunita Chalageri 

CONTENT BEYOND SYLLABUS REPORT 

Compiler Design(BCS613C) 

6 
Online Certification (NPTEL ,Eurpean Academy) 

NPTEL: Compiler Design 

Compiler Design 
32/60 

Appropriate Method/Instructional Materials/Exam Questions: 

To understand the topic more precisely 

Eurpean Academy: Compiler Desiga 

To improve the self-learning skills of students 

E-Learning 

CO1,C02,C03,C04,COS 

PO9, PO10,PO12 
Students were able to understand theConcepts of Compiler Design 
and its applications. 

" Certification courses help studentsshow and build their expertise 
in Courses selected 

Certificationcourses aim to help students sharpen their skill sets 
and prepare for the workplace. 
The activity provided a platform for students to apply their 
knowledge of Compiler Design 

Sample copy of the certificate attached 
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Conpiler Design 

with a consolidated score of 50 

Online Assignments10.88/25 Proctored Exam 3975 

Total number of candidales certifed in this course: 2757 
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2024-2025(Even) 

6 

CONTENT BEYOND sYLLABUS REPORT 

Dr. Sowbhagya M P 

Compiler design(BCSG13C) 

Online Certification 

NPTEL: Compiler Design 

Compiler design 
28/35 

Appropriate Method/Instructional Materials/Exam Questions: 

To understand the topic more precisely 
To improve the self-learning skills of students 

E-Learning 

CO1,C02,C03,CO4,CO5 

PO9, PO10 ,PO12 
Students were able to understand the Concepts of Compiler design and its application. 

Certification courses help students show and build their expertise in Courses selected 

Certification courses aim to help students sharpen their skill sets and prepare for the workplace. 
The activity provided a platform for students to apply their knowledge of Compiler Design. 

Sample copy of the certificate attached 
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