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[ Advanced Embedded System Lab]

LIST OF EXPERIMENTS

Note: The following programs are to be implement on ARM based Processors using  Keil IDE
and Flash magic.
List of experiments:
1. Introduction to ARM Development Board & Software
2. Simple Assembly Program for
a. Addition | Subtraction | Multiplication | Division
3. Simple Assembly Program for
a. Operating Modes, System Calls and Interrupts
b. Loops, Branches
. Write an Assembly programs to configure and control General Purpose Input/Output
(GPIO) port pins.
. Write an Assembly programs to read digital values from external peripherals and execute
them with the Target board.
Program to demonstrate Time delay program using built in Timer / Counter feature on
IDE environment
Program to demonstrates a simple interrupt handler and setting up a timer
Program demonstrates setting up interrupt handlers. Press button to generate an
interrupt and trace the program flow with debug terminal.
Program to Interface 8 Bit LED and Switch Interface
. Program to implement Buzzer Interface on IDE environment

. Program to Displaying a message in a 2 line x 16 Characters LCD display and verify
the result in debug terminal.

. Demonstration of Serial communication. Transmission from Kit and reception from
PC using Serial Port on IDE environment use debug terminal to trace the program.
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[ Advanced Embedded System Lab]

INDEX

Name Of The Experiments

Introduction to ARM Development Board & Software

Simple Assembly Program for
Addition | Subtraction | Multiplication | Division

Simple Assembly Program for
a. Operating Modes, System Calls and Interrupts
b. Loops, Branches

Write an Assembly programs to configure and control General Purpose
Input/Output (GPIO) port pins.

Write an Assembly programs to read digital values from external
peripherals and execute them with the Target board

Program to demonstrate Time delay program using built in Timer /
Counter feature on IDE environment

Program to demonstrates a simple interrupt handler and setting up a timer

Program demonstrates setting up interrupt handlers. Press button to
generate an ninterrupt and trace the program flow with debug terminal.

Program to Interface 8 Bit LED and Switch Interface

Program to implement Buzzer Interface on IDE environment

Program to Displaying a message in a 2 line x 16 Characters LCD display
and verify the result in debug terminal.

Demonstration of Serial communication. Transmission from Kit and
reception from PC using Serial Port on IDE environment use debug
terminal to trace the program.
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[ Advanced Embedded System Lab]

Experiment: 1

Introduction to ARM Board (LPC2148):

This section of the document introduces LPC2148 microcontroller board based on a 16-
bit/32-bit ARM7TDMI-S CPU with real-time emulation and embedded trace support, that
combine microcontrollers with embedded high-speed flash memory ranging from 32 kB to 512
kB. A 128-bit wide memory interface and unique accelerator architecture enable 32-bit code
execution at the maximum clock rate. For critical code size applications, the alternative 16-bit
Thumb mode reduces code by more than 30% with minimal performance penalty. The meaning
of LPC is Low Power Low Cost microcontroller. This is 32 bit microcontroller manufactured by
Philips semiconductors (NXP).

Due to their tiny size and low power consumption, LPC2148 is ideal for applications where
miniaturization is a key requirement, such as access control and point-of-sale.

Features of ARM Microcontroller:

16-bit/32-bit ARM7TDMI-S microcontroller in a tiny LQFP64 package.8 kB to 40 kB of
on-chip static RAM and 32 kB to 512 kB of on-chip flash memory; 128-bit wide
interface/accelerator enables high-speed 60 MHz operation. In-System Programming/In-
Application Programming (ISP/IAP) via on-chip boot loader software, single flash sector or full
chip erase in 400 ms and programming of 256 Bytes in 1 ms Embedded ICE RT and Embedded
Trace interfaces offer real-time debugging with the on-chip Real Monitor software and high-

speed tracing of instruction execution.

USB 2.0 Full-speed compliant device controller with 2kB of endpoint RAM. In addition,
the LPC2148 provides 8 kB of on-chip RAM accessible to USB by DMA. One or two
(LPC2141/42 vs, LPC2144/46/48) 10-bit ADCs provide a total of 6/14 analog inputs, with
conversion times as low as 2.44 ms per channel.Single 10-bit DAC provides variable analog
output (LPC2148 only) Two 32-bit timers/external event counters (with four captures and four
compare Channels each), PWM unit (six outputs) and watchdog. Low power Real-Time Clock

(RTC) with independent power and 32 kHz clock input.
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[ Advanced Embedded System Lab]

LPC2148 (ARM7)
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[ Advanced Embedded System Lab]

Modules and Jumpers Relationship

Jumper

Related

Usage

J6

UARTO & UART1

Connecting all pms enables both UARTO and
UART!1 and pins 5 and 7 enable UARTO.

J8

VREF voltage

Connecting this will set the VTEF voltage to .3V

J9

Test LED’s

Connecting all pms enables test LED’s Pins 3 to 9 are
connected to SPIO lines of LPC2148.

ADC

This will enable the ADC interface

JTAG

This will enable the debug mode on the
microcontroller.

Keyboard(PS/2)

This will enable the PS/2 connector.

Keyboard(PS/2)

This will provide 5V supply to PS/2

LCD

Connecting all pins enabled LCD. Pins 1 to 7 are data
lines, 9 to 13 are control lines and pin 15 15 5V power
pin.

LCD Backlight

If pins 1 are 2 are connected the LCD back light will
always stay PN and 1f pins 2 and 3 are connected the
back can be controlled by firmware.

Power supply to
board

Connecting this will provide 3.3V supply to board.

I2C

By connecting all pins it enables I2C interface and its
status 1s displayed on LCD.

Bootloader select

If pins 1 and 2 are connected, manual bootloader
mode 1s selected and If pms 2 and 3 are connected
auto bootloader mode 1s selected. UARTO to be used
foe this purpose.

Connect a battery to use RTC.

Dept of ECE
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[ Advanced Embedded System Lab]

Introduction to KEIL software:

Introduction:
1. Keil was found in 1982 by Gunler and Reinhard keil.

Keil implemented the first c compiler design.

Keil provides a board range of development tools, ANSK, macro assembler, debugger

and linkers.
Keil micro vision debuggers accurately simulate on-chip peripherals (input/output, A/D

converters, D/A converters).

Features:

Nine basic data types including 32-bit IEEE floating point.
Flexible, variable allocation with bit, data, bdata, idata, xdata and pdata of the
memory types.
Interrupt functions may be written in C.
Fall use of the 8051 register banks.

. Complete symbol and type information for source level debugger.
Use of AIMP and ACAII instructions.
Bit addressable data objects.
Built in interface for the RTX51 real time kernel.

. Support for dual data pointers at the ATMEL, AED, EMPRESS, and DELL as

semiconductor in line on Philips and transcend microcontroller.
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[ Advanced Embedded System Lab]

KEIL pVision 4 Tool

How to work with keil?
How to create a new pProject?

Step 1: Give a double click on pvision 4 icon on the desk top, it will generate a
window as shown below.

(R pVision4

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
A= - N G w | R | S I s g | ] ‘LRl @le 2 2,
AR A S Ldh By

Project v o X I

Step 2: To create new project go to project select new micro vision project.

| pVision4
File Edit View | Project | Flash Debug Peripherals Tools SVCS Window Help

| New pVision Project... —'] ; & ')‘ a
)
New Multi-Project Workspace...

Open Project...

Close Project

Export

Manage

1 C\Documents and Settings\string\Desktop\Spectrum analyser(keil)\spectrum.uvproj
2'110.0.0.130\Documents\Real time data(Keil)\Source\Real_time.uvproj

Step 3: select a drive where you would like to create your project.
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[ Advanced Embedded System Lab]

Tl p¥ision4
File Edit View Project Flash Debug Peripherals Tools 5VCS Window Help
L ol L a0 O Lda e | B0 PO MR SC IS = 5 L]
bl i e e | ] MFASE

2|

Create New Project

Savein I ¢ My Computer LI = s ER-

e Local Disk (i)

e Local Disk (D)

My Recent ‘e Local Disk (E:)
Docurnents  RAGS (Fi)

3 ket Shared Documents
3 anil's Documents
[Ciuts's Documents

by Metwark File name: I| ;] Save
Build Output Flaces I
Save az type: iF'miect Files [*.uwproj] LI Cancel I

Step 4: Create a new folder and name it with your project name.

(W] uVision4
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

E = - oG Lo . ot A R | SE S gz g2 L8 |

y
S
S EAN A N SR |

Project v o x

Create New Project

Save in: l “e» Local Disk [D:]

()adc_code

(C26LCD

My Recent (Cgnud

Documents (C)RFID

It _sc

(Z)tiny encryption in keil_after modifi
I_touch dwnid

elie

&

&

My Network File name: | _V_’ Open I
Build Output Places — :
| Save as type: | Project Files (*.uvproj) ~] Cancel |

Step 5: Open that project folder and give a name of your project executable file
and save it.
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[ Advanced Embedded System Lab]

[ p¥ision4
File Edit WView Project Flash Debug Peripherals Tools SVCS  Window  Help

= - M W A T P, s= 2= s is | P

Jasiale o @ [FA
2 L L]

vax

Create New Project

Save in: | £ demo

B

k4w Recent
Documents

@

@

F@
_— My Metwork File name: |demuprui
‘Build Output Rlaces — .
‘ Save as ype: IF'rU|ECl Files [*.uvproj]

Step 6: After saving it will show some window there you select your microcontroller company
i.e NXP from Phillips.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

AR A N AW NIC RTS8 Y| LA lALe. 0L -
A RA A M [Targel‘l " L -

Project v 3 X

Select Device for Target "Target 1°...
cru |

Vendor:  NXP [founded by Philips)
Device:
Toolset:

Data base Description:

@ Megawin

[+ 9 Mentor Graphics Co.

[+ 9 Micronas

@ MXIC

[+ 9 Myson Technology

[+ e Nordic Semiconductor
[ Q Nuvoton

+ NXP (founded by Philips]
& OKI
- @ Oregano Systems
i+ & Philips

[+ e RadioPulse

(- ? Ramtron

€=

Build Output

Step 7: Select your chip as LPC2148.
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[ Advanced Embedded System Lab]

. demoproj - pVision4

File Edit View Projet Flash Debug Peripherals Tools SVCS Window Help
R B IO W, = ji= ffz | B |

LOAD

() a3 £ LS | [Taiget]
v ax

Select Device for Target “Target 1°...

cru |

Vendor:  NXP [founded by Philips)
Device: LPC2148
Toolset:  ARM

Data base Description:

LPC2136 . ARM7TDMI-S based high-performance 32-bit RISC Microcontroller with TH

LPC2136/01 512KB on-chip Flash ROM with In-System Programming (ISP) and In-4pplic

LPC2138 Two 10bit ADCs with 14 channels, USB 2.0 Full Speed Device Controller
Two UARTs, one with full modem interface.

LPC2138/M Two 12C serial interfaces, Two SPI serial interfaces

LPC2141 Two 32-bit timers, Watchdog Timer, P'WM unit,

LPC2142 Real Time Clock with optional battery backup,
Brown out detect circuit

LPC2144 o

5145 General purpose 1/0 pins.

- CPU clock up to 60 MHz, On-chip crystal oscillator and On-chip PLL

48
LPC21354
LPC2134/01
LPC2210
LPC2210/01

IRDRRDBDRDBDRDDRD

&

Build Output

0K I Cancel | Help

Step 8: After selecting chip click on OK then it will display some window asking to add
STARTUP file. Select YES.

@.demopmj - pVision4
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
IR~ - N REER e e L /e 2
2 S iy |28 | [ Target 1 'l:\ & =

> & x

pVision
\ ? ) Copy Philips LPC2100 Startup Code to Project Folder and Add File to Project ?

Yes No I

Build Output

Step 9: A target is created and startup file is added to your project target and is
shown below.
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[ Advanced Embedded System Lab]

(¥ demoproj - pVision4

Fi Edit View Project Flash Debug Peripherals Tools SVCS Window Help

EARE- 2 N- BEUECH MM NE S WS, W e 3|
3| Targetl, =& b

=143 Source Group 1
: Ej Startup.s

Step 10: To write your project code select a new file from FILE menu bar or
clickon - icon.

() demoproj - pVision4

File | Edit View Project Flash Debug Peripherals Tools SVCS Window Help

[ Hew.. ctri-n_| N W I} lasl@le oS I—EI_'l 2,

j Open Ctrl=O

Save As

| Save All

Device Database...

License Management...

Print Setup...
Print

Print Preview

1 main

2 UART0_115200

3 Startup

4 target

5 Os_cpu_c

6 OS_CORE

7 main
8'\\10.0.0.130\Documents\...\LCD
9 UARTO

10 interrupt

Exit

Step 11: It will display some text editor, to save that file select SAVE option from
FILE menu bar.
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[ Advanced Embedded System Lab]

2| demoproj| - p¥ision4
File Edit View Project Flash Debug Peripherals Tools 5SVCS  Window Help
W=7~ K- Ny Y - e M M | E= = s g o8 - 3 R S8 %
; £Y | Target1 LR R
Project. 2 x| [ e | :
= ﬁ Target 1 I
=45 Source Group 1
o [#] Startup.s

Uel |

Build Output

Step 12: By giving a file name with extension .C for c files and save it.

m,"’lllf.'.‘

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
L L | b o PRBRES D

=

?Q Target 1 hé JQ\ é

v ax /DTextlv

-5 Target 1
-1 Source Group 1
[#] startup.s
Save As

Save in: | ) demo

| ;‘ EJ demoproj

\_g;) @) demoproj
My Recent demoproj_Target 1.dep
Documents Startup

D
My Network — File name: Iabc.c
Build Output Places

Save as type: |AII Files (%)

Step 13: Write the code of your project and save it.
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[ Advanced Embedded System Lab]

= demoproj - pVision4

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

RE=A = - NEEN . W B == e i LS

J.o) 5 Target1 Y R

Project ¥ & X/ 7 [ abce

=34 Target 1 01 |#include <LPCZ14X.H>
=88 Source Group 1 02 Lvoid delay(int):

[#] Startup.s 03 int main()

o4l ¢

05 unsigned int =a,i:

06 PINSELO = 0x00000000;

o7 PINSEL1 = 0x00000000;

08 PINSELzZ = 0x00000000;

03 IODIR1 = Ox000FO0000; EL *1.16 1. a2 P1.19 as Output

10 a=0x00010000;

11 | while (1)

12 | ¢

13 AAT0S,

14 for (i

15 {

16 IOSETL = a: s/ turn on LED

17 delayil1l0);

18 IOCLR1 = & Sl turn of £ LED

19 delay(10) ;

20 a = a<<l;

21 ¥

22 for (i=0;1i<=3;1i++)

23 {

24 a = a>>1;

4

ET1 = 0x000F0000;
=0:i<=3

T
0:1i<=3;i++)

Build Output

|

Step 14: To add our c file to target give a right click on Source Group, choose “ADD
files to Group “option.
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
RE=20 - ) & B EEE

sty i $8 | Target1 A
[ abec

[ oiEj#include <LPC214X.H>

,‘A\ Options for Group 'Source Group 1'... Alt=F7

//enable 211 the pins as GPIO
| Rebuild all target files ; // Set Pi1.16, P1.17, P1.18, P1.19 as Output

Build target

Add Group...
Add Files to Group "Source Group 1'...

/Alturn on LED

Remoyve Group ‘Source Group 1’ and its Files //turn off LED

é Manage Components...

Show Include File Dependencies

23 {
24 a = a>>1;
4

Build Output

Step 15: It displays some window there select the file you have to add and click
on ADD option.
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[ Advanced Embedded System Lab]

File Edit

LLLES A

Flash

i
Loap

§3 | Target1

Project w 0 X

[=-24 Target 1
=155 Source Group 1
Startup.s

Build Output

Debug

Peripherals Tools SVCS Window

T

D abc.c

01 ]#include <LPC214¥.H>
02 Lvoid delay(int):

Add Files to Group ‘Source Group 1°

Lock in: l (=3 demo

Filz name: {abc:

Files of twpe: ]E Source file [*.c)

Step 16: The file will be added to our target and it shows in the project window.

@ demoproj - pVision4

File

‘7\5

Edit

- i

View Project Flash

dh

LoAD

P = $3 Targetl

Project v 3 X
=224 Target 1
=1 Source Group 1

Build Output

Debug

Peripherals Tools SVCS Window Help

=

= j= il
- X dh

" [#] abec

01/-]#include <LPC214X.H>
02 Lvoid delay(int):

03 int maini()

041 ¢

05
06
07
08
03

unsigned int a,i;
PINSELO 0Ox00000000;
PINSEL1 0Ox00000000;
PINSELZ2 0Ox00000000;
IODIR1 = OxOO0O0OFOO0O0O0:

10 a=0x00010000;

11 | while (1)

12§ «

13 FA/IOSET:I = Ox000FQQ00-
14 for (i=0;i<=3;i++)

15 {

16 IOSET1 = a;

17 delay(10) ;

18 IOCLR1 = &

18 delay (10) ;

20 B g

21 }

22 for (i=0;i<=3:i++)

23 {
24 a =

2 - Set Bl .16, PL.TT, BL. .18,

//turn on LED

sl turn off LED

a»>1;

4

//enable all the pins as GPIO

Pi1.19 as Output

Step 17: Now give a right click on target in the project window and select
“Options for Target”.

Dept of ECE
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= demoproj - p¥ision4

Zile Edit View Project Flash Debug Pesipherals Tools SVCS Window Help

LBl - LSRR e[ a0 [E]A

$5  Taget1 > 3K A=
abc.c

PCz14Z.H>

A=F7 V]‘n” >

nt a,:;

Upen .\demoproj.Map pxo0ooooooo; Frenaole all tae pins
e Dx00000000;

[#¥] Cecbuld all target filcs bx00000000;

B Euild targs=t Q0OF0000

25 GrLU

Output

DOOFA0N0.
Add Group...

Situsn on LED
; Flturn off LED
& Manage Componerts... . o o

Show Include File Cependencies

22 Tor (1=0;1<=3;1—+)
23 {

24 a = arx>i;

“«

| Build Dutput

Build target 'Tsrget 1'
lassembling Startup.s...
compiling abcoc.c.. .
linking. ..

Prograx Size: Ccde=66C RO-dstsa=16 RUW-datasa=0 ZI-data=1256
Ir"deroproj.axf” - 0 Error(s), 0 Warningi(s) .

Step 18: It will show some window, in that go to output option and choose
Create Hex file option by selecting that box.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
MR- N < AR . L A | = %
S 2N A R 1 %8 Target1 A R

Project w 31X 7 [¥] abcc

= %4 Target 1 =

=1-{Z3 Source Group 1 Options for Target ‘Target 1°

Device | Target Output IListingI User | C/C++| Asm | Linker | Debug | Utiities |

Select Folder for Objects... | Name of Executable: Idemoprni

¢ Create Executable: .\demoproj
IV Db nfom=an ™ Create Batch File
™ Create HEX File
IV Browse Information

" Create Library: .\demoproj.LIB

| Build Output

Build target 'Target 1'
assembling Startup.s... oK I | Cancel I I Defaults I
compiling abc.c...
linking...

Prograrm Size: Code=660 RO-data=16 RU-data=0 ZI-data=1256
"demoproj.axt” - 0 Error(s), 0 Warning(s).
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[ Advanced Embedded System Lab]

Step 19: In the same window go to Linker option and choose Use Memory
Layout from Target Dialog by selecting the box, and click OK.

()
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

MR- N - N SREC: . ; : E s i 0% 32 S &[E -] A
= e L $Y Target1 > K AN E

[FiaTargerr R ]
= {3 Source Group 1 Options for. Target “Target 1°

Device | Target | Output | Listing | User | C/C++ | Asm  Linker I Debug | Utilities |

I Use Memory Layout from T arget Dialog

I™ Make RW/ Sections Position Independent R/0 Base: |0x00000000
I Make RO Sections Position Independent RAW Base |0x40000000

I~ Don't Search Standard Libraries
¥ Report 'might fail' Conditions as Errors

disable Warnings: I

Scatter i
File [ eae. |

Misc
controls

Linker |--device DARMP *.o --ro-base 000000000 --entry 0x00000000 --rw-base 0x40000000 --strict --autoat -

control  |--info sizes --info totals --info unused --info veneers =
string N

Build Output

Build target 'Target 1'

assembling Startup.sS... I | Cancel I | Defaults I

compiling abc.c...

linking...

Prograun Size: Code=660 RO-data=16 RU-data=0 ZI-data=1256

"demoproj.axtf” — 0 Error(s), 0 Warning(s) .

Step 20: Now to Compile your project go to Project select Build Target option or press
F7 or click on (Build) icon or (Build All) icon.

() demoproj - pVision4

File Edit View | Project | Flash Debug Peripherals Tools SVCS Window Help

7}\_3 @ ﬂ New pVision Project...

Y i New Multi-Project Workspace...
=
o] Project...
Frole pen Project

= %4 Target 1 Close Project
=& Source Grg
[#] starty

[#] abe.c Manage

Export

Select Device for Target Target1'... .
bins as GPIO

Remoye File ‘abc.c’

< Options for File ‘abc.c'...
£7, P1.18, P1.19 as Output

Clean target

Build target
Rebuild all target files

&= Translate D:\demo\abc.c

1 D:\demo\demoproj.uvproj

2 C\Documents and Settings\All Users\Documents\led\ledb.uvproj

3 CG\Documents and Settings\string\Desktop\Spectrum analyser(keil)\spectrum.uvproj
4\\10.0.0.130\Documents\Real time data(Keil)\Source\Real_time.uvproj

5 C\Documents and Settings\string\Desktop\RFID\ARMrfid.uvproj

& C:\Documents and Settings\string\Desktop\glcd new working final\glcdarm.uvproj

Build Output 7 C\Documents and Settings\string\Desktop\touch dwnld\dnldglcd.uvproj

8 C:\Documents and Settings\string\Desktop\add\ad.uvproj

9 Ex\anil\arm_main_proj_data\glcd new\glcdarm.uvproj

10 C\Documents and Settings\All Users\Documents\adc_code\ADC.uvproj
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[ Advanced Embedded System Lab]

Step 21: In the build OUT PUT window you can see the errors and warnings if there
exits. And here Your project Hex file will be created.

demoproj - pVision4

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

23 - SE = gz g | o  * @ X JEEEY

& [E 3 39 | Target1 » 4 dh

Project ¥y BX| [3 abcc

= 53 Target 1 01 |#include <LPC214X.H>
=I+E3 Source Group 1 02 Lvoid delay(int):
[@Startup.s 03 int wain()
+- [¥] abe.c

unsigned int a,i;
PINSELO = 0x00000000; //enable all the pins as GPIO
PINSEL1 = 0x00000000;
PINSELZ = 0x00000000;
IODIR1 = Ox000FO000O0; '/ Set P1.16, P1.17, P1.18, P1.19 as Output
a=0x00010000;
while (1)
{
//IOSET1 =
for (i=0;1i<=3;i++)
{
IOSETL = & //turn on LED
delay(10);
IOCLR1 = a; /lturn off LED
delay(10);
a = addds
}
for (i=0;i<=3;i++)
{
ac-=ransds

Build Output

Build target 'Target 1'

linking...

Program Size: Code=932 RO-data=16 RU-data=0 ZI-data=1256
FromELF: creating hex file...

"demoproj.axf” - 0 Error(s), 0 Warning(s).

DEBUGGER:

We can debug and also simulate the program using debugger option, just click on

icon or can also select fron menu bar go to Debug option and in that the first one
“Start/Stop debug”.

When you click on that it will show you one window as shown below, click ok.
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[ Advanced Embedded System Lab]

{LICE)

while (!(UILSE & Ox2033:
return (UITEE = chj:

[

r
{

ENFLUATION MOCE
Fning with Code Sce Limit- 32X

HEHBUARLERLBBENRRRY|

T P RewfemresnPoas.. | D) AN MK VRS

After clicking OK it will enter simulation screen as show below,
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[ Advanced Embedded System Lab]

i&ealitine - g¥isiond
Fie Ed2 View Piojec Fiash Debug Perpherais Tools SWS Window Hep

- ==

BEE o > DREERE ]I 2182

SRR ooy

E50x00000520 2

(400071500
G:00000000
G:00000000
00000000
00000000
00005550
G:00000000
0000050
40002000
000001
0000050
500000

0000008

o

DBW DD DD WL W DD DM DD
=t g e g I I S A R
o=
ﬁ Yy

€

5@@@&@8@33358?38?8@&%@5@

reate (TestTaskl, (void *10
reate(TestTask2, {void *)
reate (TestTask3, (veid *)0, &
return O:
1

void TestTaskl(veid *pdsts)

) Cammans | Juamrsr |G sea | S

Resi Time Agert Target Stopped SGieesiat o £1: 0.00015015 sec
B ki doce -Movsdt ... | B8 Shared Doomets e T2 seaasas - - BRO. O cum

The above figure consists of 5 windows as shown in figure

Window 1: This window is called as REGISTER window.

Window 2: This is ASSEMBLY window, where we can see assembly code for

our corresponding C code.

Window 3: This is Editor Window where we can write our C code or Edit it.

Window 4: This is serial communication output window where we can see any output
from ARM on serial terminal.

Window 5: This window is Call Stack where we can see the local variables updating which
is store in stack memory.

These are the default windows we can see other windows which is present in debugger

are shown in figure below
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) ES2D4010 STEDB B13',1R4,R14)
az: PINSELO = Dx0003000S: //using adcl.l
i a3:
| oxoooco0SEs  ESSFOO7E L B0, [PC, $0x0074)
0xDO0D0OSES ESSF1068 L B1, [PC, $0x0068]
0xDOOOOSEC ES810000 ST 80, [B1]
44: Iniepll{}i:
| OxDO0OOSFO EBFFFFES Inicpll (0x00000SS8)
as: I )

Envnonnncra nncs TrssTarsn (NwNONNNGT 35
<

my

8

CS_EVENT *seml:
OS_EVENT *sem2:
OS_EVENT *sem3:
INTBU status seml:
INTBU stetus_semZ:
INTBU stetus sem3:

int mein (void)
1

1)

*22 Pe cted Version with 32765 Byte Cox
*7 Currently used: 21956 Bytes [673}

1

G000005E0
Spslem
[eerd
aomss

<

>

askl, (veid *10, sTestTasklS ASSIGN BreakDisable BreakEnable BreakEill
OSTaskCreate(TestTask2, {void *)}0, £TestTask2STack|leSKSCRLengb-1],%j:
OSTaskCreate(TestTask3, (veid *i0, sTestTask3Stack[TaskStkLengh-1],1):
CSStarct():

@ﬁﬁ@@iiﬁiﬁiiﬁgﬁﬁﬁﬁﬁﬁﬁ

00 00 00 00 4C 00 00 0O
= FE FF¥ FF EL FE FF FF E1

Tx_string{"Semaphorel not created”):

Reai Tame Agert Target Stopped

) Smk - Trbos (4} -3

Window 1 is Command window which will display any errors or warning when
we build the file.

Window 2 is Symbol window where we can see each and every variables of .c files like
Icd.c, main.c etc

Window 3 is a memory window where we can see values stored in a

particular memory.

Window 4 is Watch window where we can see run time changes in the variables similar
to symbol window but in symbol window we cannot see Global variables, in this window
we can all variables.

Window 5 is a local window in this we can see function’s local variables which are

having local scope.
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Execution of program:

For executing the program we need to press = this Icon or we can directly press F5 function

key from keyboard. This execution will be done all at a time we can also execute the program

step wise by pressing F11 or clicking on &

O

this icon is for “step one line”, for step over the

current line click on ‘icon or press F10 function key, to step out of the current function

press ctrl+F11 or click on icon.

Downloading Hex file onto ARM microcontroller:

Flash Magic Tool

To program the Microcontroller, Flash Magic tool is used. Generally, the microcontroller is in
one of the two modes. One is RUN mode and the other is PROGRAMMING mode. In RUN
mode microcontroller executes the application present in the microcontroller flash memory. In
PROGRAMMING mode, microcontroller programs its flash memory in synchronization with
Flash Magic.

To enter in to the programming mode, Hold down SW2(isp) and SW3(reset), then release
SW3 first and finally SW2 . To enter in to Run Mode, press the SW3(reset) after programming is
over.

%+ Flash Magic - NON PRODUCTION USE ONLY
File ISP Options Tools Help
B EH Q@@ E o> @ H @3

Step 1 - Communications Step 2 - Erase

LPC2148

COM Port: |[EEZHE]
Baud Rate: :79500
Interface: ‘ Mone [ISP)

Oscillator (MHz): '71 2

Erase all Flash+Code Rd Prot

Step 3 - Hex File

Hex File: ‘C SDocuments and Settingshall UsershDocumentshaRM cd1&2\ah

Modified: Saturday, September 3, 2011, 6:47:43 PM more info

Step 4 - Options

[]%erify after programming
[ Fill unused Flash

Microcontrollers from MNXP Semiconductors Main web page at:

wwwy. nxp. comsproducts/microcontrollers

Dept of ECE 19 Malla Reddy Engineering College (Autonomous)



[ Advanced Embedded System Lab]

Downloading Hex file onto microcontroller:

To program the flash memory, first keep the microcontroller in PROGRAMMING mode.
Launch the Flash Magic Tool. Select the COM1, Baud rate as 19200, device as LPC2148;
Oscillator Freq (MHz) as 12, in Communication block. Select the box erase all Flash + Code Rd

Prot in Erase block. Select the box Verify after programming in Options Block. Select the hex

file in Hex File block. Hold down SW2 (isp) and SW3 (reset), then release SW3 first and finally
SW?2 .Then click Start Button in Start Block.
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Experiments: 2 & 3
Arithmetic and Branching Operations

Aim:

To verify arithmetic and branching operations by writing an assembly language program.

Tools:

(1)PC

(2)Keil Microvision4

Program:

AREA Arithmetic, CODE, READONLY

ENTRY

start
MOV 0, #2
MOV  rl,#5
ADD r2,10,11
MUL 3,10, 11
SUBGT r4,10,r1
SUBLT 15,11, 10
CMP 1, #0
MOV 18,10
BNE divd

here MOV r8, r7

stop B stop

divd
SUB 18,18, rl
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ADD r7,#1

CM r8, #0
P

BEQ here
BNE divd
END
Output:

@ arithmatic - pVision4

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
=2 N DY S NS o W W)

% EO e n » HRBEEGEID |2 - .- 3 @ -
Registers w O X Disassembly

Register | Value l:_ 19: SUB £8, -8, xrl
=~ Current O0x0000002C EO0488001 SUB RE,RE,R1

RO 0x00000002 20: ADD r7, #1
R1 0x00000005 0x00000030 Ez2877001 ADD R7,R7,#0x00000001

R2 0x00000007 21: CHP r3, #0
A3 00000000 0x00000034 E3580000 CHP RS, #0x00000000
R4 Owfffefffd 22: BEQ here

RS 000000000 0x00000038 OAFFFFFS EBEQ 0x0000002 4

RE 0x00000000 23: BNE divd
R7 0x00000002 0x0000003C 1AFFFFFA BNE 0x0000002C

HB UH"H‘"B MNwnnnnnnan nonannnn AMTTHE O oMN DA DN

R9 0x00000000
R10 0x00000000 arithmatic.s
R11 0x00000000 |
R12 0x00000000 ~ Qivd
R13(SP) 0x00000000
R14(LR) 0x00000000
+ CPSR 0xa00000d3
+ - SPSR 0x00000000
+ User/System
+ - Fast Interrupt =

=] Project I = Registers

Command w X Call Stack

Running with Code Size Limit: 32K Stack Fran
Load "G:\YECAD-VLSI Lab Manuall\cyclel programs outputsiiarithmatic.iXF" [ e

**% Restricted Version with 32768 Byte Code Size Limit

Result:
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Experiment: 4
Configuration and Controlling Of GPIO Ports
Aim:

To write an assembly level program for Configuring and Controlling of GPIO ports

Tools Used:

(1) PC

(2)Keil microvision4
Program:

AREA myprogram, CODE, READONLY
ENTRY

PINSELO EQU 0xE002C000
PINSEL1 EQU 0xE002C004
PINSEL2 EQU 0xE002C014
IODIR0 EQU 0xE0028008
IOSETO EQU 0xE0028004
IOCLRO EQU 0xE002800C
IODIR1 EQU 0xE0028018
IOSET1 EQU 0xE0028014
IOCLR1 EQU 0xE002801c

MOV r0, #0
LDR r1, =PINSELO
STRr0, [r1]

MOV r0, #0
LDR rl, =PINSEL1
STR 10, [r1]
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MOV r0, #0
LDR r1, =PINSEL2
STR 10, [r1]

MOV r0, #OxFFFFFFFF
LDR r1, =IODIRO
STR 10, [r1]

MOV r0, #0xFFFFFFFF
LDRr1, =IODIR1

STR 10, [r1]

stop

MOV r0, #OxFFFFFFFF
LDR r1, =IOSETO
STR 10, [r1]

MOV r0, #OXFFFFFFFF
LDR rl, =IOSET1
STR 10, [r1]

MOV r3, #0

BL DELAY

MOV r3, #0

MOV r0, #OxFFFFFFFF
LDR r1, =IOCLRO

STR 10, [r1]

MOV 0, #OXFFFFFFFF

LDR rl, =IOCLR1
STR 10, [r1]
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MOV r3, #0
BL DELAY

MOV r3, #0
B stop

DELAY
LDR r5, =OxFFFFFF
:MOQV r4, #255
HERE
CMP R3, R5
‘HERE_1
;CMP r4, 16
:ADD r6, #1
;BNE HERE _1
ADD R3, #1
BNE HERE
BX LR
END
Output:
Set:

General Purpose Input/Output 0 (GPIO 0) - Slow Interface @

SHI00 Bits 24 23 Bits 16 15 Bits Bits
100DIR: 0000000 P T T T T T e

ID0SET: |0x00000000 T T[T T M I T (1T FTrr oI rr rrrrrrrr
IOOCLR:J0400000000 [T T T T T I I I rrr Frr i rrrrrrrr
I00PIN: |0 2FFFFF0. GRRRT T T~ FRRRRFRREY FRFRRRRE FRRRTTT T

Pins:[WFFFFFFD Uy v WMWY RVRRVRY VR T T
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Clear:

General Purpose Input/Output 0 (GPIO 0) - Slow Interface

~ GPIOO
Bits 24 23 Bits 16 15 Bits Bits

(00DIR: [BO000000F P 1T T T P T e
IO0SET:40<0000000F \ FTT T T II L LITTTITT LILILI LT [T11 VVve
I00CLR: 0400000000 [T T 7T T T FTTT T T I FII P oI FTrrrrrr
I00PIN: |0:F2FFFFFF— Po T T T~ PR FRRRRRRE PR
Pirns: [OFFFFFFE Ul v WVMRIVIRY WRVVRVY RVRRVRREY

Results:
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Experiment: 5 & 6
Timer Subroutine and External Value input in ARM7

Aim:

To write program to demonstrate time delay using built in timer/counter features on IDE

environment.

Tools:
(1)PC

(2)keil microvision4

Program:
#include <LPC214X.H>
void timer_delay(void);
int main()
{
PINSELO = 0x00000000;
IODIRO = OXFFFFFFFF;
while(1)
{
IOOSET = 0x55;
timer_delay();
IOOCLR = 0x55;
timer_delay();
IO0SET = 0xAA,;
timer_delay();
IOOCLR = OXAA;
timer_delay();
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void timer_delay()

{
TOTCR = 0x02;
TOTC =0;
TOPC =0;
TOPR = 15000;
TOMRO = 1000;
TOMCR = 0x02;
TOTCR =1;

while(TOTC !'= TOMRO);

}

Output:

Set:

General Purpose Input/Output 0 (GPIO 0) - Slow Interface

i Bits 24 23 Bits 16 15 Bits
I00DIR: [IFFFIFFF v WVRRMEI MY eN MVRmeme

DOSET:J0x00000000 T T T I I I FITTT I T Frr oo T ITIrrrir

ID0CLR: 0400000000 [T T 7T 1T FT T I T T I ITI T I FTrrrrrT

ID0PIN: [0+00000000 T T T T T T FTT T T T I
Pins: [070000000 R FTTTTTTT (TTTT7 T (I rrrT |

Clear:

| General Purpose Input/Output 0 (GPIO 0) - Slow Interface
-GPIOOD

O e A ol i i A A A e
ID0SET: 000000055 T T ( T T T T FTTTTI T T [TTITTITTT [M MM
ID0CLA:J0x00000000 [T T T T T T T FTPIrIrr P rrrr T rIrrrrrrr

Bits 24 23 Bits 16 15 Bits Bits

ID0PIN: 0400000085 T T T T T T T [TTTTTT T ITTTITTTT FRrRreTe
Pins: 06700000855 oo [ [TTTTTTT [TTTTTTT (o Wl w
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TimerO:

Timer 0
Prescaler Timer
PR: |0x00003438

PC: |0x00000000

Match Channels

v Reset on MRO
[~ Stop on MRD

[~ MRO Interrupt

Capture Channels
CCR: {0x00000000

[~ RisingEdge 0
[~ FalingEdge 0

)= =

[~ CRO Interrupt

Count Control

MCR: IUxUUUUUUUZ EMR: |0x00000000

MRO: |UxUUDUDSE8 MR1: |UxUUDUUUDU MR2Z: IUxUUDUUUDU

[ Interupt on MRO | Interrupt on MR1
[~ Reset on MR1
[~ Stop on MR1

EMCO: |Nothing + EMCI: |Nothing +

[~ Esternal MatchQ | Extenal Match 1
[~ MR Interrupt

[~ CR1 Interrupt

TCR: IUXUUDUUDN
TC: l 0=00000000

[ Interupton MR2 | Interupt on MAR3
[~ Reseton MR2

[~ StoponMR2
EMC2: |Nothing ~ EMC3: |Nothing +

[~ EwternalMatch2 | Estenal Match 3
[~ MR2 Interrupt

CRO: | 0=x00000000 CR1: | 0x00000000 CR2: IEIxUUUUDUUU

[~ Rising Edge 1

[~ Rising Edge 2
[~ Falling Edge 1

[~ Falling Edge 2
[~ Interrupt on Event 0 | Interrupt on Event1 [ Interupt on Event 2 [ Interrupt on Event 3

-

[~ CR2 Interrupt

v Enable
[~ Reset

&

Interrupt Register

IR: IURDUUDDUUD

MR3: | 0x00000000

[~ Reset on MR3
[~ Stopon MR3

[~ MR3 Interrupt

CTCR: |0x00000000

Mode: ITimer

Counter Input: I CAPDD «

CR3: |0x00000000
[~ Rising Edge 3
[~ Faling Edge 3

B ‘
[~ CR3 Interrupt

Result:
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Experiment: 7
Simple Interrupt Handler with Time Delay
Aim:

To write a program to demonstrate a simple interrupt handler and setting up timer features

on IDE Environment.

Tools:

(1)PC

(2)Keil microvision 4
Program:

#include <LPC214X.H>

void Timer_0_Init(void);
void Timer_0_ISR(void) __irq;
unsigned char g_flag = 0;

int main()

{
PINSELO = 0x0000000;
PINSEL1 = 0x0000000;
PINSEL2 = 0x0000000;
IOODIR = 0x000F0000;
Timer_0_Init();
TOTCR = 0x01,;

while(1);
}

void Timer_0_Init(void)
{
TOTCR = 0x02;

TOTC = 0x00;
TOPR = 15000;
TOPC =0;
TOMRO = 1000;
TOMCR = 0x03;
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VICIntSelect |= 0x00000000;

VICVectCntlO |= 0x20}4;
VICVectAddr0 = (unsigned)Timer_0_ISR;
VICIntEnable |= (1<<4);

}

void Timer_0_ISR(void) __irq
{
if(VICIRQStatus & 0x00000010)
{
if(TOIR == 0x01)
{
TOIR = 0x01;
if(g_flag == 0)
{
IOOSET = 0x00003F00;

g _flag =1,
}

else

{
IO0CLR = 0x000003F00;

g_flag =0;

VICVectAddr = 0x00000000;
k
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Output:
Reset:

i General Purpose Input/Output 0 (GPIO 0) - Slow Interface
~GPIOO

Bits 24 23 Bits 16 15 Bits Bits

I00DIR: [BO00FO000 P T P T e T T T
IDOSET: |0x00000000 T[T T FT I T I rrrrrrrr
IDOCLR: J0<00000000 [T T T (T T T T T T T T T FTTrrrrr ITrrrrrT
I00PIN: [0:82FOFFFF BT T T T T~ FRRFRTTTT FRFRFFRRR FRFRRRRE

Pins:[WFFOFFFE— Guov v MWW T T RWVRVRVY MRVRVRVY

Enable:

General Purpose Input/Output 0 (GPIO 0) - Slow Interface E]

ap Bits 2423 Bits 1615 Bits Bits 1]
(00DIR:[BO00FO000 P 1T FTTT Mmoo
IDOSET: 0400000000 [T T ([ I (7T T (T I r I o rr rrrrrrrr
IDOCLR: 0400000000 [T T T T FTrrrrrr Frrrrrrr Frrrrrrr
IO0PIN: [0:F2FOFFFF GRRRT T PT FRERT T T T FRFFRRRY FRRRRRRT

Pins: [WFFOFFFE U [ WO T T T VRVMRVRY MRVRRVRY

VIC reset

!gg tored Interrupt Controller (VIC)

Channel ' Source I Name ' Type ] ector ' IntEnable l R awlint l

Watchdog WDINT  IRQ 00000000H
SWwW Interrupt 1RO 00000000H
DbagCommBi= IRQ 00000000H
DbgCommT = IRQ 00000000H
Timer 0 IRQ 00000000H
Timer 1 IRQ 00000000H
UARTO IRQ 00000000H
UART1 IRQ 00000000H
Pt IRQ 00000000H
12C0 IRQ 00000000H
SPIO IRQ 00000000H
SSP IRQ 00000000H

i Selected Interrupt: \Watchdog-

I7 IntEnable | IntSelect
IRQ Slot: |--- vl VICDefVectaddr: IU 00000000
I Softint I Rawint L=l b £ e ‘

DO~ =0

e e e e e e e
s e e e e e e e e e e

v

VICVecthddr: [000000000  VICIntSelect: [0x00000000 VICRawintr: [0x00000008 |
VICSoftint: [0x00000000  VICIntEnable: [0x00000000  VICIRQStatus: [0x00000000
VICSoftintClear: [0x00000000  WICIntEnCH: [0x00000000  VICFIQStatus: [0x00000000
WICProtection: [D:-:UUDW L
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VIC enable

Vectored Interrupt Controller (VIC) @

Char‘mell Source I Name I Type | Yector I IntEnableI Rawlntl ~

SW Interrupt
DbgCommBR =
DbgCommT=
Timer 0
Timer 1
UARTO
UART1
P/

12C0

10 SPID

11 SSP

Selected Interrupt: Watchdog
¥ IntEnable [~ IntSelect
[ Softint [ Rawlint

DO~ LN—=0O

VICYectaddr: |0<00000128
VICSoftint: |0<00000000
VICSoftintClear: |0x00000000

Watchdog WDINT  IRQ 00000000H 1 0

IRQ 00000000H
IRQ 0000D0000H
IRQ 00000000H
IRQ O 00000128H
IRQ 00000000H
IRG 00000000H
IRQ 00000000H
IRQ 00000000H
IRQ 00000000H
IRQ 00000000H
IRQ 00000000H

ooooOoOooO=000
s s e e e R

IRQ Slot: I vI VICDefVectaddr: IDxUDUDUDUD

VICIntSelect: |0x00000000 VICRawintr: [0x00000018
VICIntEnable: W VICIRQ Status: m

VICINtEnCl: [0x00000000  VICFIQStatus: |0x00000000
VICProtection: [m

Result:
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Experiment: 8

Interrupt Handler
Aim:

To Write a Program to demonstrate Setting up interrupt handlers and generate an interrupt when

button is pressed.

Tools:
(1) PC

(2) Keil microvison 4

Program:

(a)extinterrupthandler.c
#include <LPC214X.H>

#include "Exp 7.h"
void ExtiInt_Init(void);

void ExtInt_Service(void) __irq

{

UART _0_Send_String("External Interrupt has arrived \r\n");

EXTINT |=4;
VICVectAddr = 0;

by

void ExtiInt_Init(void)

{
EXTMODE |= 4;

EXTPOLAR =4;
VICVectCntl0 = 0x20 | 16;

VICVectAddr0 = (unsigned long) ExtInt_Service;
VICIntEnable |= 1<<16;
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¥

int main()

{
PINSELO |= 0x80000005;

PINSEL1 = 0x00000000;

Extint_Init();

UART_0_Init();

UART _0_Send_String("™* External Interrupt Demo

*\n\n\r"); DelayMs(100);

UART _0_Send_String(">>> Press Interrupt Key SW1(INT1) for Output... \n\n\n\r");
DelayMs(100);

while(1);
}

(b)Exp7.h
#define UART_0_BPS 115200

#define Fpclk 15000000

void UART _0_Init(void)

{

unsigned int Baud16;
UOLCR = 0x83;
Baud16 = ((Fpclk / 16)/ UART_0_BPS);
UODLL = Baud16 % 256;
UODLM = Baud16 / 256;

UOLCR = 0x03;
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}
void UART_0_Send_Char(unsigned char value)

{
UOTHR = value;

while((UOLSR & 0x40 ) == 0);

}
void UART _0_Send_String(unsigned char *data)

{
while(*data !'="0")

UART_0_Send_Char(*data++);
}

void DelayMs(unsigned int count)
{
unsigned int i,j;
for(i=0;i<count;i++)
{
for(j=0;j<1000;j++);

%% Flash Magic Terminal - COM 1, 115200
Options
Output >>

2 CEEEEEEEEEEEEEEEEEEEEEEEEER ) )5i>>> Press Interrupt Key SW1{INT1) for Output...

<

Input >>

mrits
embedded system lab

Dept of ECE 36

Malla Reddy Engineering College (Autonomous)



[ Advanced Embedded System Lab]

2 Terminal vi.6 by Bray-++

 COM Port 7 Baud rate [ata bitz Farity [ Stop Bite Handshaking
_Lovet | @ comt || a0 a0 ¢ seaon | s & none || o " none
_Dissonnect ||~ comp | ogon ¢ oseon C seoon | O 6 ( odd " RTS/CTS
dbout. || ocom3 || C 1200 © 14400 C B7EQ0 | 7 b || S SRR e
it CCOM4 || C 2400 19200 @ 115200 | @ 8 = 2  RTS/CTS + HOM/KOFE

space
Settings
[ Auto Dis/Connect |8 «| FontSize [ Time

Receive
CLEAR | Hesetl:ounterl 13 2| Counter= 4

15 === Press Interrupt Key SV (INT1) for Output. ..

115 === Press Interrupt Key SV (INT1 ) for Cutput. .
15 === Press Interrupt Key SV (IMT 1) for Cutput.

Tranzmit
CLEAR | SETOTR | CLRODTR | CLRRTS SETRTS Send File

HRITS
enbedded systems laboratory

Result:
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Experiment: 9

Interface 8-Bit LED and Switch

Aim:
To Write a program to Interface 8-bit LED and Switch Interface

Tools:
(1)PC

(2)Keil Microvision 4

Program:

(a)LED.c

#include <LPC214X.H>
#include "Exp8.h"
unsigned int count =0;
int main()

{

PINSELO = 0x00000000;
PINSEL1 = 0x00000000;
IODIRO = 0x00003FQ0;

IODIR1 = 0x00C00000;
while(1)
{
if(SW1)
{
count = count+1;
while(SW1);
/Ipattern_1_on;
pattern_off;
}
if(count == 1)
{
IO0SET=0x00003FO00;
IO1SET=0x00C00000;
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¥

else if(count == 2)

{
IO0SET=0x00001200;
IO1SET=0x00C00000;

}

else if(count == 3)

{
|O0SET=0x00002D00;

count=0;

(b)Exp8.h

#define pattern_1_on I00SET=0x00003F00;I01SET=0x00C00000;
#define pattern_1_off
IO0CLR=0x00003F00;101CLR=0x00C00000; #define pattern_2_on
IO0SET=0x00001200;101SET=0x00C00000; #define pattern_2_off
IO0CLR=0x00001200;I01CLR=0x00C00000; #define pattern_3_on
IO0SET=0x00002D00; #define pattern_3_off
IO0CLR=0x00002D00;

#define pattern_off I0O1CLR = 0x00C00000;100CLR=0x00003F00;

#define SW1 (IOPINO&(1<<15))
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Output:

Pattern: 1

General Purpose Input/Output 0 (GPIO 0) - Slow Interface [—g

i Bits 24 23 Bits 16 15 Bits
(00DIR: [GO00BF00_ P 1T T CTITTTTTT M RRewe (TTT I

I00SET: |0x00003F00 [T T[T [T T T T 1T [TMMMPRR ITTT I
I00CLR:J000000000 T T I FITPIrrr Frr i Frrrrrrr
I00PIN: |0 2FF7FFF PR RT T T~ PRRRFRRRE MFRPRRRE PR

Pins. [WFFFTFFFE Uiy @ MRV [WVRRVVR BRRVVRRY

Pattern: 2

General Purpose Input/Output 0 (GPIO 0) - Slow Interface

it 31 Bits 2423 Bits 1615  Bits Bits
100DIR: [GO000BF00 P 1T T T T T MreRleR® T T

HEEE000001200 T TTTTTT@TTTITTIT I TT I T M ITTTTITTT
I00CLR: J0«00000000 T T I T AP P i FErrr i Frrrrrrr
I00PIN: [0 2FFS2FF — PeeeT T T~ PR TR T T FRRRRE RS

Pns: [0FFF5FF  GRRV ¥ WRRRVRRN MM TR PRRVRPY

Pattern: 3

General Purpose Input/Output 0 (GPIO 0) - Slow Interface
-GPIOOD

31 Bits 24 23 Bits 16 15 Bits 8 7 Bits 0
I00DIR: |000003F00 T I T T ITTTTTITT I'TVVVRVV

ID0SET: [B:00002D00 T T T T M T T T T T T (TM W™ T
IDOCLR: [0400000000 T T T 7T (T T 7T T (T T rrrrrrrT
I00PIN: [082FFEDFF BT T T T~ FRFRRRRR FRETFRT FRRRRRRR

Pins [LFFFEDFF Uy v VRNV MRV WV BRVRVGVRY

Result:
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Experiment: 10
Buzzer Interfacing

Aim:
To write a program to implement Buzzer Interface on IDE environment

Tools:
(1) PC
(2) Keil Microvision 4

Program:
(a)buzzer.c

#include <LPC214X.H>
#include "Exp7.h"

int main()

{

PINSELO = 0x00000000;
PINSEL2 = 0x00000000;
IODIRO = 0x00000800;

IODIR1 = 0x000F0000;

while(1)

{
if(SW1==0)

while(SW1 == 0)
BuZZer ON;
else

BuZZer_OFF,;

¥
ks
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(b)Exp7.h

#define BuZZer_OFF I00SET=(1<<11)
#define BuZZer_ON IO0CLR=(1<<11)
#define SW1 (IO0PIN&(1<<15))

Output:
Buzzer-off:

GPIO0

General Purpose Input/Output 0 (GPIO 0) - Slow Interface

Pt Bits 24 23 Bits 16 15 Bits Bits 0
100DIR: [O\00000800 P 1T T P T

I00SET: {0x00000800 O NN NN NN NN

I00CLR: |0=00000000 RS FEE R R N E W

I00PIN: |0=82FFFFFF FTTTTTIFT FREFFFERFRYE PRV PV
Pins;IUxFZFFFFFF VIVvIVIiv v viviviviviviviv viviviviviviviv viviviviviviviv

GPIO1

General Purpose Input/Output 1 (GPIO 1) - Slow Interface

[0 Bits 24 23 Bits 16 15 Bits
I01DIR: [BR000F0000 T T P TR T T T
IOISET0x00000000 FEFT T T4 94T S XTI T I 101 AT I X001 7 AT T 110171
I0ICLR:J0x00000000 [T 77 T 71 T PP TP 101 Fr P i oI i1 rrrrorirr
IOTPIN: JOxFFFO0000  PRRRFRFRFRER FRFETT T T T T I T T rTrrrrrr
Pins:leFFFUIJIJIJU MIVVVIVIVIVIV VIV T T

Buzzer-on

GPI1O0

General Purpose Input/Output 0 (GPIO 0) - Slow Interface X

~GPIOD | _ ' .
(00D [GW00000B00_ T 1T FITT T T T e T T

I00SET: [0400000000 1T T T [T T 17T 1T FT T (rrrrrrr
I00CLR: [0x00000000 [T T 7T [T T T 7T I I rrrrrirT
I00PIN: [BB2FFF7FF BT T T T T T FRRRRRRRE FRRRTRRR FRRRRRR

Pins [WFFFFTFF U @ WWWVVVIVIV MRVVT VY VYRV
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Bits 24 23 Bits 16 15 Bits Bits
(01DIR: [BO00F0000 P T R F T T T

I01SET:|0x00000000 (T T T T 7T FT P T rr FITr i T rrrrrrrr
IDICLR:f000000000 [T T T T T T T T T T T I FIT T ITrrrrorr

I01PIN: [0FFFO0000 PRl PRRRT T CTT T P
Pins: [WFFFO0000  GowvRv R MV T T
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Experiment: 11

LCD Display Interfacing
Aim:
To write a program for Displaying message in a 2 line * 16 characters LCD display and

verify the result in debug terminal.

Tools:

(1)PC

(2)Keil Microvision 4
Program:

(a)LCD.c:

#include <LPC214X.H>
#include "Exp6.h"

int main(void)

{
PINSELO = 0x00000000;

PINSEL1 = 0x00000000;
PINSEL2 = 0x00000000;
I01DIR = 0x01C00000;
IOODIR = 0x00003C00;
LCD_init();
LCD_Command(0x80);
LCD_Send_String(" UNISTRING TECH ");
LCD_Delay(10);
LCD_Command(0xCO0);
LCD_Send_String("SOLUTION PVT LTD");

while(1);
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(b)Exp6.h

#define LCD_RS_DATA I01SET=(1<<24)

#define LCD_RS_CMD IO1CLR=(1<<24)

#defineLCD_WR 101CLR=(1<<23)
#defineLCD_RD I01SET=(1<<23)
#define LCD_EN_HI I01SET=(1<<22)

#defineLCD_EN_LOW I01CLR=(1<<22)

void LCD_Delay(unsigned int s)
{
unsigned int i=0;
while(s-->0)

{
i=0;

while(i++<60000);

¥

void LCD_Data(unsigned int data)
{
unsigned char temp;
LCD_RS_DATA,;
LCD_WR;

temp = data;
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IOO0SET = (temp & 0xF0)<<6;
LCD_EN_HI;
LCD_EN_LOW;
IOOCLR = (temp & 0xF0)<<6;
IOOSET = (data & 0x0F)<<10;
LCD_EN_HI;
LCD_EN_LOW;
IOOCLR = (data & 0XOF)<<10;
LCD_Delay(10);
}
void LCD_Send_String(unsigned char *data)
{
while(*data)
LCD_Data(*data++);

¥

void LCD_Command(unsigned int data)

{
unsigned char temp;
LCD_RS_CMD;
LCD_WR,;

temp = data;

IOO0SET = (temp & 0xF0)<<6;
LCD_EN_HI;
LCD_EN_LOW;
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IOOCLR = (temp & 0xF0)<<6;
IOOSET = (data & 0x0F)<<10;
LCD_EN_HI;
LCD_EN_LOW;
IOOCLR = (data & 0x0F)<<10;
LCD_Delay(10);

}

void LCD_init(void)

{
LCD_Command(0x28);

LCD_Command(0x20);

LCD_Command(0x0C);

LCD_Command(0x06);

Result:
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Experiment: 12

Serial Communication Interfacing
Aim:
To write a program to demonstrate serial driver’s Transmission from kit and Reception From

PC using Serial Port on IDE environment.

Tools:

(1)PC

(2) Keil Microvision4
Program:

(a)serialdriver.c

#include <LPC214X.H>

void Tx_string(unsigned char *);

void InitUartO(void);

void main()

{

PINSELO=0x05;

InitUart0();
Tx_string(""Hello world\n™);
while(1);

}

(b)serialdriver.c
[[#include "LPC2148.h"
#include <LPC214X.H>

#define DESIRED_BAUDRATE 19200
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#define CRYSTAL_FREQUENCY _IN_HZ 12000000

#define MAX_PCLK (CRYSTAL_FREQUENCY_IN_HZ*5)

#define PCLK (MAX_PCLK/4)

#define DIVISOR (PCLK/(16*DESIRED_BAUDRATE))
void InitUartO(void)
{

UOLCR=0x83;
VPBDIV=0x00;
UODLL=DIVISOR&OXFF;
UODLM=DIVISOR>>8;
UOLCR=0x03 ;

UOFCR=0x05;

¥

void Tx_char(char ch)

{
if (ch=="\n")

while (I(UOLSR&0x20)) {}

UOTHR=\r",
¥
while ((UOLSR&0x20)) {}
UOTHR=ch;
}

unsigned char Rx_char(void)

{
char ch;
while ('(UOLSR&0x01)) {}
ch=UORBR;
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return ch;

}

int Tx_string(char *s)

{

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

Tx_char(s[i]);
i++;

ky

return(i);

ks

void Tx_num(unsigned int num)

char str[9];
int i=0,temp;
for(i=0;i<8;i++)

{
temp=num%1.16;
if(temp>9)
str[7-i]=(0x37)+temp;
else
str[7-i]=(0x30)+temp;
num=num/16;

}

str[8]="0";

Tx_string(str);
}

void Tx_num_dec(int num)

char str[12];
int i=0,temp,length;
if(hum<0)

{
num=-num;
str[0]="-";
i=1;
length=11;
¥

else
{
i=0;
length=10;

for(;i<length;i++)
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temp=num%210;
if(temp>9)
str[length-1-i]=(0x37)+temp;
else
str[length-1-i]=(0x30)+temp;
num=num/10;

¥

str[length]="0";

Tx_string(str);
}

Output:

Flash magic tool

'r-* Flash Magic - NON PRODUCTION USE ONLY
File ISP Options Tools Help

DH APSVE> @ H OB
[t -Communications W sep2bae

COM Port: [COM 1 Erase block O (0x000000-0<000FFF)
Erase block 1 [0x001000-0=001FFF)

Baud Rate: [19200 Erase block 2 (0x002000-0x002FFF)
2 Erase block 3 [0=x003000-0<003FFF)
Device: [LPC2148 Erase block 4 (0x004000-0=004FFF)
[Gterface: [None (ISP) Erase block 5 [0x005000-0=005FFF)

) [v Erase all Flash+Code Rd Prot
D=scillator Freq. [MHz]): |1 2.000000 I Erase blocks used by Hex File

Hex File: lG:\E CADYVLSI Lab ManualhES lab mannual [haresh sirlhcycle-14se Browse. .. |
FMaodified: Thursday,. September 19, 2013, 2:32:42 P more info

Step 4 - Options Step 5 - Start!

4 Iv Verify after programming | Set Code Read Prot l & l
[ Fill unused Flash - 4

Rotating. fully customizable, remotely updated Internet links. Embed them in your
application!
vy embeddedhints. com
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Terminal

o

COM Port Baud rate Data bits Parity Stop Bits 1 Handshaking
f——J @ COM1 || ¢ 300 C 4800 ¢ 38400 @O  none || g 4 ' none
_Disconnect || ~ ooz || o0 ¢ sso0 ¢ se000 || O ted " RTS/CTS

. il

About. € COM3 || € 1200 ¢ 14400 ¢ 57600 S 151~ oNsOFF

Quit C COM4 || O 2400 @ 19200 ¢ 115200 e ¢ RTS/CTS + XON/XOFF
Settings

[ AutoDis/Connect |8 «| FontSize [ Time

Receive

CLEAR | ResetCounter | {13 $| Counter= 7

Hello world
Hello world
S«E0éE+'5) Hello world
Hello world
Hello world
Hello world
Hello world

Dept of ECE 52 Malla Reddy Engineering College (Autonomous)



