ARM Trainer Kit

Start Your EmbeddedSystemDesignJourney Today..!

LPC214&ssentiadevelopmentfeaturesa plugand play desigrthat makesit easy forconnections and helps
Students, hobbyists, enthusiasts, and professionals to focus moreragram/ applicationdevelopment.
LPC2148rainerKit equippedwith on board / K [edchmunication interfaces & peripherals. It is really easy to
design, experiment ith, and testcircuits without soldering. / § isedin many educationalinstitutions and

R&D LABacrosshe world.
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Features:

Plug& PlaylnterfaceConnectivity
Professional EMI/RFI Complaint
PCB_ayout Design
Modular Block design makes Easy
access &uick Prototyping
FRC connectivity features minimize
the connection Error.
HighQualityGradePCBwith
woodenEnclosure.
Stackablelaughterboard LPC2148.
Onboard debugging TAGDption
USBonboardprogramming
8interfacing> [ X
1* 4interfacingkeys.
4* 4 interfacingkeypadmatrix.
Two channel RS232 port for
communication.
3 AD(potentiometerinput interface.
16X2LCDQOLEDnterface.

Scopeof Learning Experiments:

X LEDolinking

x 8 bit LEDLeft shift, Right shiftand
countingoperation
KeypadInterrupt Interface
16*2 LCDnterface

Matrix Keypadnterface
ADC& DAGnterface
TrafficLightSignalnterface

8 bit DIPswitchinterface

7 Segmeninterface
L298Driver for DCMotor and
Steppermotor interface

x Elevatorinterface

X X X X X X X X
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46 generalpurposelO

On Board Power supply 3.3V, 5V
12V,GND.

8 pin DIPswitches.
Onboardvoltagelevelconverter
Board enabled with the header
forstackingthe WiFimodule.
Board enabled with the header
forstackingthe Arduinoshields.
ONboardMicro SDcard
ON/OFFslideswitch.

RDLbus.

Externaljumpernodes.
Resetbutton.

Powerplugin DCSocket.
PowersupplyindicatorLED.
Test ledfor Tx, Rx.
7SegMultiplexedDisplay.
FT232RUSBcommunication.

X BuzzerRelayinterface
X RS485, RS232 serial

communication

x UARTOperation
X RTC DS1307 I12C protocol

interface
AT24CO4EEPROM2C protocol
interface
RF/WiFCommunication
SPprotocolinterface

x TemperatureSensointerface

Automatic Number Plate
Recognition

Page2



ARM Trainer Kit

ARM Board Narratio n:
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ARM Trainer Kit

1.Pre-Requisites

Onyour systemyou needto havethe following Softwareinstalledbefore executinglab programs.

1. KeiluVision4 software
2. FTDMdriver
3. FlashMagicUtility

Followthe nextsectionto install allthesesoftware.
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2.Installation

2.1. How to install Keil uVision 4

Followthe stepsbelowto installKeiluVision4 on your system.

1. Runsetupfile MDKARMV4.13a.exéDoubleclickthe file icon).
2. SetupWindowappears....

3. ClickNext.
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4. ClickCheckboxf agreementin orderto proceedandclickNext

5. Infolder selectionwindow, selectsuitabledirectoryfor the installationand pressnext (default
directoryshouldwork fine!)
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6. Entercustomerinformationand clicknext

7. The setup should begin. Setup status window will show installation fefelift files. Wait until it
getsinstalledcompletely.
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8. Oncethe installationgetsover,messageshouldappearwith text *&]pvesS oo 3]}v }lu%o § _U
ClickNextwithout makingany changesanywherein the window.

9. Nextmessagawvill confirm ~ < (Igison4 Setup }u %o 0 $Clickkinish

10. This will lead you to the webpage of Keil Development Suit for ARM. This will provide you
release notes for Keil Development kit. This document gives you the brief idea of which

microcontrollersare beingaddedin the Keil uVisior.

11. Run” < g\dision d by doubleclickingthe "KeiluVision4" iconfrom the desktop.Samecanbe

donefrom Start menu.
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2.2 How to install FTDI driver

1. Visit &d NE€PDriverspage(htip://www.ftdichip.com/Drivers/VCP.htmjor the latest

downloadof the WindowsFTDDriverexecutableandclickingonthe t]v }A[¢ Alapleasa

setup /£ pS liok _Make sureo unzipthe executablebefore proceedingo the nextstep.
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2. ChooseZ Z jongeit is hasfinisheddownloadingor find the file youjust

downloaded”™ Diii16z" $p%adddBubleclickit to runit.
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3. Choosep ([ W Uabndewtinuethroughthe installatioruntil it finishes.
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4. If everythingwassuccessfulyou shouldseesomenicegreencheckmarks,indicatingsuccess!

Note: You may need administrator privileges on your machine in order for this to run
properly.
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2.3 How to install Flash Magic Utility

1. VisitFlashMagievebsitghttp://www.flashmagictool.com/anddownloadthe
file FlashMagic.exe.

2. Executehe downloadedfile FlashMagic.exendfollow the instructions.

3. StartFlashMagicby selectingit from the StartMenu. In the FlashMagicwindowsselectOptions
>AdvancedOptions... menuitem. Inthe windowthat appearsenablethe checkboxthat
saysUseDTRandRTSo control RST and0.14 andclickon Ok.

Whenthis option is enabled duringcodedownload,the flashingtool will automaticallyswitch
the deviceinto ISPmode. Fomore informationon this, seethe boardusermanual.
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3.Library Files(LibFiles)

Basically™>] &]a@omtains™+C 3 uz oARd ~ X Hles.

Before executing lab programs it is important to have this library files isystem as we are going
to link our programsto thisfolder.

Place” >] & ]folderina commonpathin allthe computers.(ex:G>Documents>ARM>LibFiles)
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4.How to Create a New Project in Kell pVision4

1. Openthe Keilsoftwareandselect W (E $+ NeWw pvision %o (E } iasshownbelow.
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2. Browseto your projectfolder (/Createafolder) andprovidethe projectnameand clickon save.

3. Oncethe projectissavedanewpop p % ~” Devicefor d & Rop&ns,Selecthe controller
(NXP:LPC21%8ndclickon OK.
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4. Selecthe controller(NXP:LPC21%8ndclickon OK.

5. AsLPC218needsthe startup code,clickon Yesoptionto includethe LPC2&x Startupfile.
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6. Createanewfile to write the program.
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7. Typethe codeor Copypastethe belowcodesnippet.
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8. Aftertypingthe codesavethe file asmain.c
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9. Addthe recentlysavedfile to the project.
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10. Addthe *u ] v alongwith system_LPCXk.c.
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11. Buildthe projectandfix the compilererrors/warningsf any.
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12. Codeis compiledwith no errors. The.hexfile is still not generated.Followsection4

(how to enableHeX

FileGeneratio
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5.How to Enable Hex File Generation

1. Clickon TargetOptions(or rightclickon ~d & P_afidselect™ K %o S fgnvlsaarget Zd EiRPYS
to selectthe option for generating hexfile.

www.rdltech.in Page26



ARM Trainer Kit

2. SetIROMistartaddressas0x0000.
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3. Enablethe option to generatethe .hexfile
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4. Hexfile isgeneratedafter arebuild.
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5. Checkhe projectfolderfor the generated.hexfile.
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6.How to Upload Hex file Using Flash Magic

Oncethe 3 K Hffle is generatedh keil, we needto uploadthe hexfile to thehardwareWe
useFlashMagicToolfor the same.

Openthe flash magic software and follow the below steps.

Selecthe IC*>W 1d &rom SelectMenu.

Selectthe COMPort. Checkhe devicemanagerfor detected Comport.
SelectBaudrate from 9600-115200

SelectNone[ISP]Optionfor Interface.
OscillatorFrequencyl2.000000(12Mhz).

Checkthe Eraseblocksusedby Hexfile option

Browseand Sdect the hexfile.

Checlthe Verify After Programming Option.

If DTR and RTS are used then go to Optigkvanced Options Hardware Config and select
the UseDTRand RTSOption.

10.Hit the StartButtonto flashthe hexfile.

© © N o g s> w D PRE

11.0nce the hex file is flashed,s&t the board. Now the controller should run your application
code.
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7.How to Upload Hex file Using Philips Flash Utility

Oncethe 3 K Hffle is generatedh keil, we needto uploadthe hexfile to thehardwareWe
useFlashMagicToolfor the same.

Openthe flash magic software and follow the below steps.

Press theRead Device IDption in the Software. Automatically detects the IC.
Selecthe COMPort. Checkthe devicemanagerfor detected Comport.
SelecBaudrate from 9600115200

ClickUse DTR/RTSif&Reset and Boot Loader Selection

Checkthe Eraseblocksusedby Hexfile option

ClickExecute Code after Upload

Browseand Selectthe hexfile.

ClickUpload to Flash.

Once the hex file is flashed, reset the board. Now the controller should run youcatnmh
code.

© © N o g s~ w DN P
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8.Lab Programs
EXPERIMENT NO 1

Blinking an LED
Aim:
,QWHUIDFLQJ /('TV ZLWK $50 /3&

Description:

duyCEv]vP KE v K&& v > [« (8§ E W ES] po E o CX

Hardware Requirement:

ARM [PC2148 Trainer Kit, FRC cables, USB A to B cable and 12V 2A Adapter.

7.1

7.2.
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Program

#include<LPC21xx.h>
void delayL(int); //define delay function

int main()
{
PINSELO=0x00000000//select pins for blinking led
|ODIRO=0x0O0ffff; /Iselect 1/O pns as output
while(1)
{
IOSETO=0x00ffffff;  //sets pins high
delay1(1000); /lgives 1 SEC delay
IOCLRO=0xOOffffff;  //clears pins
delay1(1000); /lgives 1 SEC delay
}
}
[* Delay routinegives an approximate delay in milliseconds
void delayZlint d) /I delay routine
{ . .
int i
while(d)
{
for(i=0;i<7000;i++){;}
d--
}
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EXPERIMENT NO 2

Liquid Crystal Display

Aim:
Interfacing LCD Display with ARM LE2148

Description:
To display the message on the LCD screen.

Hardware required:
ARM LPC2148 Trainer Kit,FRC cables,USB A to B cable and 12V 2A Power Adapter.
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Program:

#include <lpc214x.h>
#include <stdint.h>
#include <stdlib.h>
#include <stdio.h>

void delay_ms(uintl16_t j) /* Function for delay in milliseconds */
{
uintlé tx,i;
for(i=0;i<j;i++)
{
for(x=0; x<6000; x++); /*loop to generate 1 millisecond delay with Cclk = 60MHz */
}
}

void LCD_CMD(char command)
{
IOOPIN = ( (IOOPBNOXFFOFFFFF) | ((command & 0xF0)<<16) ); /* Upper nibble of command
IOOSET = 0x00020000; /* EN =1 */
IOOCLR = 0x00010000; * RS =0, RW =0 */
delay_ms(5);
IOOCLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =RW = 0)
delay_ms(5);
IOOPIN = ( (IOOPIN & OXFFOFFFFF) | ((command & 0x0F)<<20) ); /* Lower nibble of comma
IOOSET = 0x00020000; /* EN =1 */
IOOCLR = 0x00010000; * RS =0, RW =0 */
delay_ms(5);
IOOCLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =RW = 0)
delay_ms(5);

}

void LCD_INIT(void)
{
IOODIR = OXOOFFFFFO; /* P0.20 to P0.23 LCD Data. P0.16,,17 as RS RW and EN */
delay_ms(20);
LCD_CMD(0x02); /* Initialize Icd b4 mode */
LCD_CMD(0x28); /* 2 lines */
LCD_CMD(0x0C); /* Display on curgor/
LCD_CMD(0x06); /* Auto increment cursor */
LCD_CMD(0x01); /* Display clear */
LCD_CMD(0x80); /* First line first position */
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void LCD_STRING (char* msg)

{
uint8_t i=0;
while(msg[i]!=0)
{
IOOPIN = ( (IOOPIN & OXFFOFFFFF) | ((mSaffF®<<16) );
IOOSET = 0x00030000; /*RS=1,EN=1%
IOOCLR = 0x00000020; /* RW =0 */
delay_ms(2);
IOOCLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =1, RW =0) */
delay_ms(5);
IOOPIN = ( (IO0PIN & OXxFFOFFFFF) | ((msg[i] &&20F);
IOOSET = 0x00030000; /*RS=1,EN=1%
IOOCLR = 0x00000020; /* RW =0 */
delay_ms(2);
IOOCLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =1, RW =0) */
delay_ms(5);
i++;
}
}
void LCD_CHAR (char msg)
{
IOOPIN = ( (IO0RI& OXFFOFFFFF) | ((msg & OxF0)<<16) );
IOOSET = 0x00030000; /*RS=1,EN=1%*
IOOCLR = 0x00000020; /* RW =0 */
delay_ms(2);
IOO0CLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS = 1, RW = 0) */
delay_ms(5);
IOOPIN = ( (IOOPIN & OXFFEFF) | ((msg & 0x0F)<<20));
IOOSET = 0x00030000; /*RS=1,EN=1%*
IOOCLR = 0x00000020; /* RW =0 */
delay_ms(2);
IOOCLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =1, RW =0) */
delay_ms(5);
}
int main(void)
{
LCD_INIT();

LCDSTRING{*- RDLE--");
LCD_CMD(0xCO0);
LCD_STRING(" LCD DISPLAY™);

return O;

}
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EXPERIMENT NO 3

ADC
Aim:

Interfacing ADC with ARM LPC2148.

Description:

To learn how to read ADC Values and display the values in the LCD.

Hardware required:
ARM LPC2148 Trainer Kit,FRC cables,USB A to B cable and 12V 2A Power Adapter
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Program

#include <lpc214x.h>
#include <stdint.h>
#include <stdlib.h>
#include <stdio.h>
#include <stdint.h>
#include <stdio.h>
#include <string.h>

void delay_mas(intl6_tj) /* Function for delay in milliseconds */
{
uintl6 _tx,i;
for(i=0;i<j;i++)
{
for(x=0; x<6000; x++); /* loop to generate 1 millisecond delay with Cclk = 60MHz */
}
}

void LCD_CMD(char command)
{
IOOPIN = ( (IOOPIN & OxFFOFFFgEdInmand & 0xF0)<<16) ); /* Upper nibble of command */
IOOSET = 0x00020000; /* EN =1 */
IOOCLR = 0x00010000; * RS =0, RW =0 */
delay_ms(5);
IOOCLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =RW = 0)
delay_ms(5);
IOOPIN = ( (IOOPBNOXFFOFFFFF) | ((command & 0x0F)<<20) ); /* Lower nibble of command
IOOSET = 0x00020000; /* EN =1 */
IOOCLR = 0x00010000; * RS =0, RW =0 */
delay_ms(5);
IOO0CLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =RW = 0)
delay_ms(5);

}

void LCD_INIT(void)
{
IOODIR = OxO00FFFFFO; /* P0.12 to P0.15 LCD Data. P0.4,5,6 as RS RW and EN */
delay_ms(20);
LCD_CMD(0x02); /* Initialize lcd hioid mode */
LCD_CMD(0x28); /* 2 lines */
LCD_CMD(0x0C); /* Display on cursor off */
LCD_CMIDk06); /* Auto increment cursor */
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LCD_CMD(0x01); /* Display clear */
LCD_CMD(0x80); /* First line first position */
}

void LCD_STRING (char* msg)

{

uint8_t i=0;

while(msg[i]!'=0)

{
IOOPIN = ( (IOOPIN & OXFFOFFFFF) | ((msg]i] & OxF0)<<186) ):
IOOSET = 0x00030000; /*RS =1, EN=1*
IOOCLR = 0x00000020; /* RW =0 */
delay_ms(2);
IOOCLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =1, RW =0) */
delay_ms(5);
IOOPIN = ( (IOOPIN & OXFFOFFFFF) | ((msg]i] & 0x0F)<<20) );
IOOSEE 0x00030000; *RS =1, EN=1%
IOOCLR = 0x00000020; /* RW =0 */
delay_ms(2);
IOO0CLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS = 1, RW =0) */
delay_ms(5);
i++;

}

}

void LCD_CHAR (char msg)

{
IOOPIN = ( (IOOPIN & OXFFOFFFER)slg & OxF0)<<16) );
IOOSET = 0x00030000; /*RS=1,EN=1%*
IOOCLR = 0x00000020; /* RW =0 */
delay_ms(2);
IOOCLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =1, RW =0) */
delay_ms(5);
IOOPIN = ( (IO0OPIN & OXxFFOFFFFF) | ((mz§R<6<20) );
IOOSET = 0x00030000; /*RS=1,EN=1%*
IOOCLR = 0x00000020; /* RW =0 */
delay_ms(2);
IOOCLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =1, RW =0) */
delay_ms(5);
}
/*
int main(void)
{
LCD_INIT();

LCD_STRING{ROL---");
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LCD_CMD(0XCO);
LCD_STRING(" LCD DISPLAY");

return O;
¥
int main(void)
{
uint32_t result;
/[ float voltage;
char volt[18];

/[ LCD_CMD(0xCO0);
/[ LCD_STRING(" LCD DISPLAY");
LCD_INIT();
PINSEL1 = 0x01000000; /* P0.28 as ADO.1 */
ADOCR= 0x00200402; /* ADC operational,-ib@s, 11 clocks for conversion */

LCD_STRING{'RDL3--");

while(1)

{
ADOCR = ADOCR | (1<<24); /* Start Conversion */
while ( /(ADODR1 & 0x80000000) ); /* Wait till DONE */
result = ADODR1;
result = (resglt>>6);
result = (result & 0Xx000003FF);

Il voltage = ((result/1023.0) * 3.3 ); /* Convert ADC value to equivalent voltage */
LCD_CMD(0xcO0);

Il sprintf(volt, "Voltage=%.2f V ", voltage);
sprintf(volt, "ADC=%i ", result);
LCD_STRING(volt);
memset(volt, 0, 18);
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EXPERIMENT NO 4

UART
Aim:
Interfacing UART withARM LPC2148

Description:
7UDQVPLW 5HFHLYH 'DWD XVLQJ 8%$57 DQG GLV.SOD\ WKH GDWDTV R

Hardware required:
ARM LPC2148Trainer Kit ,USB A to B Cable and 12V 2A Power Adapter.

O > Make 232TX

and 232RXpins of
DIP2 HIGHfter
Upload the Program
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Program

#include <lpc214x.h>
#include <stdint.h>
#include "UART.h"

int main(void)

{

char receive;

UARTO _init();

while(1)

{
receive = UARTO_RxChar();
UARTO_SendString("Received:");
UARTO_TxChar(receive);
UARTO_SendString(\'n");

}
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EXPERIMENT NO 5

RTC (Real Time Clock)
Aim:

Interfacing Real Time Clock witARM LPC2148
Description:

TotransmitDate and Timaising8$57 DQG GLVSOD\ WKH GDWDYV RQ WKH WHUPL
Hardware required:

ARM LPC2148Trainer Kit, FRC Cables, USB A to B Cable and 12V 2A Power Adapter.

O >Make 232TX

and 232RXpins of
DIP2 HIGH after
Upload the Program

Make the 12C Pins ON
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Program
#include <lpc214x.h>
#include <stdint.h>
#include <stdio.h>
#include "UARTO.h"
uint8_t alarm, flag;
__irg void RTC_ISR(void)
{
if (ILR & 0x01)
{
flag = 1;
ILR = ILR | Ox01;

}
if (ILR & 0x02)

{
alarm = 1;
ILR = ILR | Ox02;

}
VICVectAddr = O;

}

typedef struct
{
uint8_t seconds;
uint8_t minutes;
uint8_t hours;
uint8_t day_of _month;
uint8_t day_of week;
uintl6_t day_of year;
uint8_t month;
uintl6_t year;
}
RTC_Time;
void RTC_Set_Time( RTC_Time Set_Time)
{
SEC = Set_Time.seconds;
MIN = Set_Time.minutes;
HOUR = Set_Time.hours;
DOM = Set_Time.day_of_month;
DOW = Set_Time.day_of week;
DOY = Set_Time.day_of year,
MONTH = Set_Time.month;
YEAR = Set_Time.year;
}
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void RTC_Set_Alarm_Time( RTC_Time Alarm_Time)
{

ALSEC = Alarm_Time.seconds;

ALMIN = Alarm_Time.minutes;

ALHOUR = Alarm_Time.hours;

ALDOM = Alarm_Time.day_of_month;

ALDOW = Alarm_Time.day_of_week;

ALDOY = Alarm_Time.day_of year;

ALMON = Alarm_Time.month;

ALYEAR = Alarm_Time.year,

}

RTC_Time RTC_Get_Time(void)
{
RTC_Time time;
time.seconds = SEC;
time.minutes = MIN;
time.hours = HOUR;
time.day_of _month = DOM,;
time.day_of week = DOW;
time.day_of year = DOY;
time.month = MONTH,;
time.year = YEAR;
return time;

}

int main(void)
{
[* Setting Time + Alarm */
RTC_Time set_time, alarm_time, current_time;
char timestr[30], datestr[30];
alarm = 0;
flag = O;
IOODIR = 0x00000010; /* P0.4 as output pin for LED */
UARTO init();
PCONP = (PCONP | (1<<B)PCRTC = 1 */
[* The RTC registers cannot be written to unless we make PCRTC =1 */
ILR = 0x0; /* No RTC interrupts */
CCR = 0x12; /* 32.768kHz clock and Reset Clock Tick Counter */
CCR = 0x10;
CIIR = 0x00; /* No interrupts */
AMR = 0x00; /* Alan registers not masked */
VICVectAddrO = (unsigned) RTC_ISR;
VICVectCntl0 = 0x0000002D;
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VICIntEnable = 0x00002000;

VICIntSelect = 0x00000000;

set_time.seconds = 00;

set_time.minutes = 25;

set_time.hours = 11,

set_time.day_of _month = 6;

set_time.chy_of week =5;

set _time.day_ of year = 279;

set_time.month = 10;

set_time.year = 2017;

RTC_Set Time(set_time);

CIIR = 0x01; /* Seconds value increment interrupt */

alarm_time.seconds = 15;

alarm_time.minutes = 25;

alarm_time.hours = 11,

alarm_timeday_of _month = 6;

alarm_time.day_of week =5;

alarm_time.day_of year = 279;

alarm_time.month = 10;

alarm_time.year = 2017;

RTC_Set_Alarm_Time(alarm_time);

CCR = 0x11; /* 32.768kHz clock and clock Enable */

ILR = 0x03; /* RTC interrupts enabled */

IOOCLR = 0x00000010;

/* Set the Time and Alarm once using above code lines */

/* Once the time and alarm is set, comment out the above code lines and uncomment the co
lines for "Only RTC Read" and program the device */

/* If this is not done, theime will be set repeatedly to same value whenever the device is rese
powered */

/* Only RTC Read */
/I RTC_Time current_time;
/I char timestr[30], datestr[30];
/[ alarm = 0;
Il flag = 0;
/' 100DIR = 0x00000010; /* P0.4 as output pin for LED */
/[ UARTO_init();
/I AMR = 0x00; /* Alarm registers not masked */
/I CCR = 0x10;
/I VICVectAddrO = (unsigned) RTC_ISR;
/I VICVectCntl0 = 0x0000002D;
/I VICIntEnable = 0x00002000;
/I VICIntSelect = 0x00000000;
/I CCR = 0x11; /* 32.768kHz clock and clock erfable
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/I ILR = 0x03; /* RTC interrupts enabled */
/I IO0CLR = 0x00000010;

/* Code lines below are common for "Setting time + Alarm" as well as "Only RTC Read" */

while(1)

{
if(alarm == 1)
{

current_time = RTC_Get_Time();
sprintf(timestr,"Alam!!!: %d:%d:%d
\r\n",current_time.hours,current_time.minutes,current_time.seconds);
UARTO_SendString(timestr);
uint8_ti;
for(i=0;i<10;i++)
{
IOOSET = 0x00000010;
delay_ms(300);
IO0CLR = 0x00000010;
delay_ms(300);

}
alarm=0;
}
if (flag == 1)
{

current_time = RTC_Get_Time();
sprintf(timestr,"Time: %d:%d:%d
" current_time.hours,current_time.minutes,current_time.seconds);
sprintf(datestr,"Date: %d/%d/%d
\r\n",current_time.day_of _month,current_time.month,cumé time.year);
UARTO_SendString(timestr);
UARTO_SendString(datestr);
flag = O;
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EXPERIMENT NO

Hex Keypad
Aim:

To interface 4x4 Hex keypad withRM LPC2148

Description:

To display the pressed key on the LCD Display.

Hardware Required:
ARM LPC2148 Trainer KitFRC Cables, USB A to B Cable and 12V 2A Power Adapter.
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Program

#include <lpc214x.h>

#include <stdint.h>

#include <stdlib.h>

#include <stdio.h>

#include<string.h>

unsigned int adc_valuel,adc_value2,C;
unsigned char b{it6] = {0},

char check_key(void);

unsigned int KeyPort=0x00f00000;

#define swl 0x00010000
#define sw2 0x00020000
#define sw3 0x00040000
#define sw4 0x00080000

void delay_ms(uintl6_t j) /* Function for delay in milliseconds */
{
uintl6_tx,i;
for(i=0;i<j;i++)
{
for(x=0; x<6000; x++); /* loop to generate 1 millisecond delay with Cclk = 60MHz */
}
}

void LCD_CMD(char command)
{
IOOPIN = ( (IOOPIN & OXFFOFFFFF) | ((command & 0xF0)<<16) ); /* Upper nibble of commg
IOOSET = 0x00020000;E#N = 1 */
IOOCLR = 0x00010000; * RS =0, RW =0 */
delay_ms(5);
IOO0CLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =RW = 0)
delay_ms(5);
IOOPIN = ( (IOOPIN & OXFFOFFFFF) | ((command & 0x0F)<<20) ); /* Lower nibble of commeg
IOOSEE 0x00020000; /* EN =1 */
IOOCLR = 0x00010000; * RS =0, RW =0 */
delay_ms(5);
IOOCLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =RW = 0)
delay_ms(5);
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Voi

{

}

Voi

{

}

Voi

{

d LCD_INIT(void)

IOODIR = OxO0FFFFFO; /* P0.20 to P0.23 LCD Dafa,, PDas RS RW and EN */
delay_ms(20);

LCD_CMD(0x02); /* Initialize Icd ko4 mode */

LCD_CMD(0x28); /* 2 lines */

LCD_CMD(0x0C); /* Display on cursor off */

LCD_CMD(0x06); /* Auto increment cursor */

LCD_CMD(0x01); /* Display clear */

LCD_CMD(0x80); /* First line first position */

d LCD_STRING (char* msg)
uint8_t i=0;
while(msg[i]!'=0)
{
IOOPIN = ( (IOOPIN & OXFFOFFFFF) | ((msg[i] & 0xF0)<<16) );
IOOSET = 0x00030000; *RS=1,EN=1*%
IOOCLR = 0x00000020; /* RW =0 */
delay_ms(2);
IOO0CLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS = 1, RW =0) */
delay_ms(5);
IOOPIN = ( (IOOPIN & OXxFFOFFFFF) | ((msg[i] & 0x0F)<<20) );
IOOSET = 0x00030000; /*RS =1, EN=1*%
IOOCLR = 0x00000020; /* RW =0 */
delay _ms(2);
IOOCLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =1, RW =0) */
delay_ms(5);
i++;
}
d LCD_CHAR (char msg)

IOOPIN = ( (IOOPIN & OXFFOFFFFF) | ((msg & 0xF0)<<16) );

IOOSET = 0x00030000; /*RS =1, EN=1%*

IOOCLR 6x00000020; /* RW =0 */

delay_ms(2);

IOOCLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS =1, RW =0) */
delay_ms(5);

IOOPIN = ( (IOOPIN & OXFFOFFFFF) | ((msg & 0x0F)<<20) );

IOOSET = 0x00030000; /*RS=1,EN=1%*

IOOCLR = 0x0000@®, /* RW =0 */
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delay_ms(2);
IOOCLR = 0x00020000; /* EN = 0, RS and RW unchanged(i.e. RS = 1, RW =0) */
delay_ms(5);

}

int main(void)
{

IODIR1=KeyPort;
LCD_INIT();
LCD_STRING{'RDE--":;
LCD_CMD(0xCO0);

while(1)
{

delay_ms(5);
LCD_8AR(check_key());
}

}
// |1ODIR0=0X0007ffCFO;

char check_key(void)
{

while(1)

{
I

IOSET1=0x00EF0000;
delay_ms(5);

if(IOPIN1&sw1)==0)

{

c="14

while((IOPIN1&sw1)==0);

return(C);

}
if(IOPIN1&sw2)==0)

{

C:I5I;
while((IOPIN1&w2)==0);
return(C);

}
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if(IOPIN1&sw3)==0)
{

C='9},
while((IOPIN1&sw3)==0);
return(C);

}
if(IOPIN1&sw4)==0)

{

C="C}
while((IOPIN1&sw4)==0);
return(C);

}

IOCLR1=0x00EF0000;
delay_ms(5);
IOSET1=0x00DF0000;
delay_ms(5);
if((IOPIN1&®/1)==0)

{

Cc="2,
while((IOPIN1&sw1)==0);
return(C);

}

if((IOPIN1&sw2)==0)

{

Cc='6,
while((IOPIN1&sw2)==0);
return(C);

}

if((IOPIN1&sw3)==0)

{

C='0;,
while((IOPIN1&sw3)==0);
return(C);

}

if(IOPIN1&sw4)==0)

{

C=D;
while((IOPIN1&sw4)y0);
return(C);
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}

IOCLR1=0x00DF0000;
delay_ms(5);

IOSET1=0x00BF0000;
delay_ms(5);

if((IOPIN1&sw1)==0)

{

C='3}

while((IOPIN1&sw1)==0);

return(C);

}

if((IOPIN1&sw2)==0)

{

c="7"

while((IOPIN1&sw2)==0);

return(C);

}

if((IOPIN1&sw3)==0)

{

C="A

while((IOPIN1&sw3)==0);

return(C);

}

if((IOPIN1&sw4)==0)

{

C="E}

while((IOPIN1&sw4)==0);

return(C);

}

IOCLR1=0x00BF0000;

delay_ms(5);

IOSET1=0x007F0000;

delay_ms(5);

if(IOPIN1&sw1)==0)

{

c='4"

while((IOPIN1&sw1)==0);

return(Q;

}

if((IOPIN1&sw2)==0)

{

C='8;,
while((IOPIN1&sw2)==0);
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return(C);
}

if((IOPIN1&sw3)==0)

{

C='B';

while((IOPIN1&sw3)==0);

return(C);

}

if((IOPIN1&sw4)==0)

{

C="F}

while((IOPIN1&sw4)==0);

return(C);

}

IOCLR1=0x007F0000;
delay_ms(%;

}
}
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EXPERIMENT NO

Stepper Motor
Aim:

To interface Stepper Motor withRM LPC2148
Description:

To rotate Stepper Motor usifRM LPC2148
Hardware Required:

ARM LPC2148Trainer Kit, Stepper Motor, FRC Cables, USB ABdCable and 12V 2A Power Adapter.
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Program
#include<LPC21xx.h>
void _delay_ms(int j)
{
int x,I;
for(I=0;l<j;1++)
{
for(x=0; x<6000; x++); /*loop to generate 1 milisecond delay with Cclk = 60MHz */
}
}
int main()
{
int i=0;
PINSELO=0x00000000j/select pinsfor blinking led
IODIR0=0x00ff0000; //select I/O pins as output
while(1)
{
for(i=0;i<100;i++)
{
IOSETO = OxO0ECO0000;
_delay_ms(4);
IOCLRO = OxO0OECO0000;
IOSETO = 0x00DCO0000;

_delay_ms(4);
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IOCLR0O=0x00DCO0000;
IOSETO = 0x00BC0000;
_delay_ms(4);
IOCLR0=0x00BC0000;
IOSETO = 0x007C0000;
_delay_ms(4);
IOCLR0=0x007CO0000;

}

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

{
IOSETO = 0x007C0000;
_delay_ms(4);
IOCLR0O=0x007C0000;
IOSETO = 0x00BCO0000;
_delay_ms(4);
IOCLR0O=0x00BC0000;
IOSETO = 0x00DCO0000;
_delay_ms(4);

IOCLRO=0x0@IN000;

IOSETO = 0xOOEC0000;
_delay_ms(4);

IOCLRO=0x00ECO0000;

}

/* Delay routine;gives an approximate delay in millisecontfs
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EXPERIMENT NO

PWM
Aim:

To interfacePWM with ARM LPC2148
Description:

To control the Brightness of the LED through PWidingARM LPC2148
Hardware Required:

ARM LPC2148Trainer Kit, FRC Cables, USB A tB Cable and 12V 2A Power Adapter.
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Program
#include <lpc214x.h>
#define PLOCK 0x00000400
#define PWMPRESCALE 60 //60 PCLK cycles toentiEghby 1 i.e 1 Micreecond
void initPWM(void);
void initClocks(void);
void setupPLLO(void);
void feedSeq(void);
void connectPLLO(void);
void delay_ms(int j) /* Function for delay in milliseconds */
{ . .
int X,i;
for(i=0;i<j;i++)
{
for(x=0; x<6000; x++); /* loop to generate 1 millisecond delay with Cclk = 60MHz */
}
}

int DUTY=0;

int main(void)

{
initClocks(); //Initialize CPU and Peripheral Clocks @ 60Mhz
initPWM(); //Initialize PWM

//IO0ODIR = 0x1; This is not needed!

//Also by default all pins are configured as Inputs after MCU Reset.
IOODIR = 0x01;

while(1)
{

for(DUTY=0;DUTY<10000;DUTY++)
{

PWMMR1 = DUTY; //25% Bright
PWMLER = (1<<1);

delay_ms(1);

}

I if( (IOOPIN) & (1<<2)) ) // Check P0.2
{
PWMMR1 = 2500; //25% Bright
PWMLER = (1<<1);
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else if( (IOOPIN) & (1<<3))) // Check P0.3

{
PWMMR1 = 5000; //50% Bright
PWMLER = (1<<1);
}
else if( ((IOOPIN) & (14) ) // Check P0.4
{
PWMMRZ1 = 7500; //75% Bright
PWMLER = (1<<1);
}
else if( (IOOPIN) & (1<<5)) ) // Check P0.5
{
PWMMR1 = 10000; /FON=100% , Hence 25% Bright
PWMLER = (1<<1); //Update Latch Enable bit for PWMMR1
}
}
/lreturn O; //normally this wont execute ever
}
void initPWM(void)
{

/*Assuming that PLLO has been setup with CCLK = 60Mhz and PCLK also = 60Mhz.*/
[*This is a per the Setup & Init Sequence given in the tutorial*/

PINSELO = 0x00000002; /ISELECT PIN Select 0 FOR PWMZ1(P0.0)

/IPINSELO = (1<<1); /I Select PWM1 output for Pin0.0

PWMPCR = 0x0; //Select Single Edge P\Wvdefault its single Edged so this line can be remo
PWMPR = PWMPRESGALE 1 micro-second resolution

PWMMRO = 1000@} 10ms period duration

PWMMR1 = 2500; // 2.5mspulse duration i.e width (Brigtness level)

PWMMCR = (1<<1); // Reset PWMTC on PWMMRO match

PWMLER = (1<<1) | (1<<0); // update MR0O and MR1

PWMPCR = (1<<9); // enable PWM output

PWMTCR = (1<<1) ; //Re$8VM TC & PR

//Now , the final moment enable everything
PWMTCR = (1<<0) | (1<<3); // enable counters and PWM Mode

I/IPWM Generation goes active now
//INow you can get the PWM output at Pin P0.0!

}

void initClocks(void)

{
setupPLLO();

feedSeq(); //sequence for locking PLL to desired freq.
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connectPLLO();
feedSeq(); //sequence for connecting the PLL as system clock

//SysClock is now ticking @ 60Mhz!

VPBDIV = 0x01; FCLK is same as CCLK i.e 60Mhz
//PLLO Now configured!

void setupPLLO(void)

{
//Note : Assuming 12Mhz Xtal is connected to LPC2148.

PLLOCON = 0x01; // PPLE=1 & PPLC=0 so it will be enabled
I/ but not connected after FEED sequence
PLLOCFG = 0x24; // set the multipler to 5 (i.e actually 4)
Il'i.e 12x5 = 60 Mhz (M1 = 4)!!!
/I Set P=2 since we want FCCO in range!!!
/Il So , Assign PSEL =01 in PLLOCFG as per the table.

}

void feedSeq(void)

{
PLLOFEED = OXAA;

PLLOFEED = OX55;
}

void connectPLLO(void)

{
/I check whether PLL has locked on to the desired freq by reading the lock bit

//in the PPLOSTAT register
while( !( PLLOSTAT & PLOCK));

/ now enable(again) and connect
PLLOCON = 0x03;

}
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EXPERIMENT MO

EEPROM
Aim:

To interfaceEEPROMwith ARM LPC2148

Description:

TransmitEEPROM'DWD XVLQJ 8%57 DQG GLVSOD\ WKH.GDWDYV RQ WKH W
Hardware Required:

ARM LPC2148Trainer Kit, FRC Cables, USB A tB Cable and 12V 2A Power Adapter.

@ >

Make 232TX and
232RXpins of
DIP2 HIGHfter
Upload the
Program

Make the 12C pins ON
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Program

#include<LPC214x.h>

void 12C_init(void);

void byte_write(unsigned char address, unsigned char location, unsigned char data);
void send_start(void);

void send_stop(void);

unsigned char byte_read(unsigned char address,unsigned char location);

void msdelay(unsigned int time);

void uartOlnit(void)

{
// port O tx P0O.1 and rx P0.0 selected
UOLCR=0x83; //8bit data, no parity, 1 stop bit
UODLL=97;// 9600 baud rate @15Mhz Pclk
UOLCR=0x03;// DLAB=0

}

void uartOPutch(unsigned char ch)

{
UOTHR=ch; // Transmitter holding register
while(!(UOLSR & 0x20));// wait still THR=0

}
void UARTO_Txstring(unsigned char *Str)

{
int i=0;
while(Str[i]'=\0")

{
uartOPutch(Strl[i]);
i++:

}

}

int main()
{ . .
int i
unsigned char read_data;
unsigned char
write_data[10]="KANWAL//{0x41,0x42,0x43,0x44,0x45,0x46,0x47,0x48,0x49,0x4A};
PINSELO=0x00000055;
PINSEL1=0x00000000;
PINSEL2=0x00000000;

uartOInit();
12C_init();
/[ LCD_writestring("Writing from 12C");
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UARTO_Txstring("Writing from 12C");
for(i=0;i<10;i++)
{
byte_write(OxAQ,i,write_datali]);
uartOPutch(write_datali]);

msdelay(100);
}
/[ LCD_cmd(0xCO0);
uartOPutch(0x0d);
UARTO_Txstring("reading from 12C :");
for(i=0;i<6;i+¥
{
read_data=byte_read(OxAO0,i);
uartOPutch(read_data);
// LCD_data(read_data);

}
}

void 12C_init(void)
{
[2COCONCLR=0xFF;
[2COCONSET=0x40; /lenable 12C
[I2COSCLH=75; //0x4B
[2COSCLL=75; //0x4B

}

void byte write(unsigned char address, unsigned char location, unsigned char data)
{

[2COCONCLR=0xFF;

I2COCONSET=0x40;

send_start(); //[send start condition
while(!(I2COCONSET&0xQ8)) //check Sl flag
[2COCONCLR=0x28; /[clear Sl flag and start
[2CODAT=address&0xFE; //selecting address in
while(!(I2COCONSET&0x08)); /lcheck Sl flag
[2COCONCLR=0x28; //8kefiag and start
[2CODAT=location; /I[sending memory location
while(!(I2COCONSET&0x08)); /lcheck Sl flag
[2COCONCLR=0x28; /[clear Sl flag and start

[2CODAT=data;
while(!(I2COCONSET&0x08) //check Sl flag
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[2COCONCLR=0x28; /[clear Sl flag and start flag

send_stop(); //send stop bit
}

void send_start()

{
I2COCONSET=0x20;

}

void send_stop()

{
I2COCONSET=0x10:;

}

unsigned char byte read(unsigned char address,unsigned char location)
{

unsigned char data;

[2COCONCLR=0xFF;

[2COCONSET=0x40;

send_start();

while(!(I2COCONSET&0x08)); /Icheck Sl flag
[2COCONCLR=0x28; /[clear Sl flag and start
I2CODAT=address&0xFE; /Iselecting address in
while(!(I2COCONSET&0x08)); /Icheck Sl flag
[2COCONCLR=0x28; /[clear Sl flagand start
I2CODAT=location; sefiding memory location
while(!(I2COCONSET&0x08)); /Icheck Sl flag
[2COCONCLR=0x28; /[clear Sl flag and start
send_start(); /lrepeated start
while(!(I2COCONSET&0x08)); /Icheck Sl flag
[2COCONCLR=0x28;

[2CODAT=address|0x01;
while(!(I2COCONSET&0x08)); /lcheck Sl flag
[2COCONCLR=0x28;

[2COCONCLR=0x04; IINACK

while(!(I2COCONSET&®); llcheck Sl flag
[2COCONCLR=0x28;

data=I2CODAT;

send_stop();

return data;
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void msdelay(unsigned int time)
inti,j;
for(i=0;i<time;i++)
{ for(j=0;j<1008;j++)
{
}
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