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List of Program Outcomes

PO1 | Apply knowledge of mathematics and science, with fundamentals of Computer Science
& Engineering to be able to solve complex engineering problems related to CSE

PO2 | Apply mathematical foundations, algorithmic principles, and computer Science theory
in the modelling and design of computer based systems in a way that demonstrates
comprehension of trade-offs involved in design choices

PO3 | Analyze a problem, and identify and define the computing requirements appropriate to
its solution

PO4 | Design and development principles in the construction of software systems of varying
Complexity

PO5 | Design, implement, and evaluate a software or a software/hardware system, component,
or process to meet desired needs within realistic constraints such as memory, runtime
efficiency, as well as appropriate constraints related to economic, environmental, social,
political, ethical, health and safety, manufacturability, and sustainability considerations

PO6 | Use the techniques, skills, and modern engineering tools necessary for practice as a CSE
professional

PO7 | Work effectively as an individual, and as a member or leader in diverse teams and in
multidisciplinary environment.

PO8 | Demonstrate knowledge of contemporary issues and understand professional, ethical,
legal, security and social issues and responsibilities

PO9 | Analyze the local and global impact of computing on individuals, organizations, and
society

PO10 | Demonstrate knowledge and understanding of the engineering and management
principles including financial implications and apply these to his/her work, as a member
and leader in a team, and to manage project work as part of a multidisciplinary team.

PO11 | Communicate effectively in both verbal and written forms

PO12 | Recognize the need for, and be motivated to engage in life-long learning and continuing
professional development.

List of Program Specific Outcomes

PSO1 | Foundation of mathematical concepts: To use mathematical methodologies to crack problem using suitable
mathematical analysis, data structure and suitable algorithm

PSO2 | Foundation of Computer System: The ability to interpret the fundamental concepts and methodology of
computer systems. Students can understand the functionality of hardware and software aspects of
computer systems.

PSO3 | Foundations of Software development: the ability to grasp the software development lifecycle and

methodologies of software systems. Possess competent skills and knowledge of software design process.
Familiarity and practical proficiency with a broad area of programming concepts and provide new ideas
and innovations towards research
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COURSE LEARNING OBJECTIVES
CLO 1: Understand the fundamentals of ARM-based systems and basic architecture of CISC and RISC.
CLO 2: Familiarize with ARM programming modules along with registers, CPSR and Flags.
CLO 3: Develop ALP using various instructions to program the ARM controller.
CLO 4: Understand the Exceptions and Interrupt handling mechanism in Microcontrollers.

CLO 5: Discuss the ARM Firmware packages and Cache memory polices.

COURSEOUTCOMES
At the end of the course the student will be able to:
CO1: Explain the ARM Architectural features and Instructions.
CO2: Develop programs using ARM instruction set for an ARM Microcontroller.
CO3: Explain C-Compiler Optimizations and portability issues in ARM Microcontroller.

CO4: Apply the concepts of Exceptions and Interrupt handling mechanisms in developing
applications.

CO5: Demonstrate the role of Cache management and Firmware in Microcontrollers.
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PRACTICAL COMPONENT OF IPCC (May cover all / major modules)

SL.No. Experiments
Module -1
1. Using Keil software, observe the various Registers, Dump, CPSR, with a simple Assembly
Language Programs (ALP).
Module - 2
2. Develop and simulate ARM ALP for Data Transfer, Arithmetic and Logical operations
(Demonstrate with the help of a suitable program).
3 Develop an ALP to multiply two 16-bit binary numbers.
4, Develop an ALP to find the sum of first 10 integer numbers.
5. Develop an ALP to find the largest/smallest number in an array of 32 numbers.
b. Develop an ALP to count the number of ones and zeros in two consecutive memory locations.
Module -3
7. Simulate a program in C for ARM microcontroller using KEIL to sort the numbers in
ascending/descending order using bubble sort.
8. Simulate a program in C for ARM microcontroller to find factorial of a number.
9. Simulate a program in C for ARM microcontroller to demonstrate case conversion of characters
from upper to lowercase and lower to uppercase.
Module -4 and 5
10. | Demonstrate enabling and disabling of Interrupts in ARM.
11. | Demonstrate the handling of divide by zero, Invalid Operation and Overflow exceptions in ARM.
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Sl Program List Co [ PO, PSO RBT
No.
1 Using Keil software, observe the various Registers, Dump, CPSR, CO1 | POL,PO2, PO3, PO4,PO5, | L3
with a simple Assembly Language Programs (ALP). PO12, PSO1,PSO2,PSO3
2 Develop and simulate ARM ALP for Data Transfer, Arithmetic and | CO2 | PO1, PO2, PO3, PO4, PO5, | L3
Logical operations (Demonstrate with the help of a suitable PO12, PSO1,PSO2,PSO3
program).
3 Develop an ALP to multiply two 16-bit binary numbers. CO2 | PO1,PO2, PO3, PO4,PO5, | L3
PO12, PSO1,PSO2,PSO3
4 Develop an ALP to find the sum of first 10 integer number CO2 | PO1,PO2, PO3, PO4, PO5, | L3
PO12, PSO1,PSO2,PSO3
5 Develop an ALP to find the largest/smallest number in an array of CO2 | PO1,POZ, PO3, PO4, POS, | L3
32 number PO12, PSO1,PSO2,PSO3
6 Develop an ALP to count the number of ones and zeros in two CO2 | PO1,PO2, PO3, PO4, PO5, | L3
consecutive memory locations PO12, PSO1,PS0O2,PSO3
7 Simulate a program in C for ARM microcontroller using KEIL to CO3 | PO1, PO2, PO3, PO4, POS5, | L2
sort the numbers in ascending/descending order using bubble sort. PO12, PSO1,PSO2,PSO3
8 | Simulate a program in C for ARM microcontroller to find factorial | CO3 | PO, PO2, PO3, PO4, POS, | |2
of a number PO12, PSO1,PS02,PSO3
9 Simulate a program in C for ARM microcontroller to demonstrate CO3 | PO1, PO2, PO3, PO4, POS5, | L2
case conversion of characters from upper to lowercase and lower to PO12, PSO1,PS02,PSO3
uppercase.
10 | Demonstrate enabling and disabling of Interrupts in ARM CO4 | POL, PO2, PO3, PO4, POS5, | L3
PO12, PSO1,PSO2,PSO3
11 | Demonstrate the handling of divide by zero, Invalid Operation and | CO4 | PO1, PO2, PO3, PO4, PO5, | L3
Overflow exceptions in ARM PO12, PSO1,PSO2,PSO3
CO-PO MATRIX
CO’s PO’s PSO’s
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1l |3 3 2 1 3 - - - - - - 1 1 3 2
coz |3 3 3 1 3 - - - - - - 1 1 3 2
co3 |3 3 3 1 3 - - - - - - 1 1 3 2
co4 | 3 3 3 1 3 - - - - - - 1 1 3 2
Co5 | 3 3 3 1 3 - - - - - - 1 1 3 2

3 - High Correlation 2 -MediumCorrelation 1- Low Correlation
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1. Using Keil software, observe the various Registers, Dump, CPSR, with a simple
Assembly Language Programs (ALP).

AREA Multiply, CODE, READONLY

ENTRY

MOV R1, #2

MOV R3, #8

END

Regmter ] Value L - CPSR 00000007
= Current N 0

RO (x00000000 B 0
A1 (00000007 c 0
R2 (x00000000 v 0
R3 (x00000008 ' ‘
R4 (x0000000F ’ ‘
RS (00000001 & &”,
RE (00000000 '
s & Gtkon - SPSR (x00000007
RS (00000000 N 0
RS (00000000 k -
R10 (x00000000 :
Al (00000000 v 0
R12 (x00000000 . . ‘
RI3(SP)  (Ox00000000 F ‘
RILR)  (x00080004 ¥ o
215 BC e NOCOOOC M &1

Dept of CSE, ACSCE, Bangalore-560074



Microcontroller lab BCS402 IV SEM,BE

2. Develop and simulate ARM ALP for Data Transfer, Arithmetic and Logical
operations (Demonstrate with the help of a suitable program)

AREA PRG2, CODE, READONLY; Define a logical area named PRG2
ENTRY:; Entry point where the code starts

LDR RO, =5; Data transfer — R0=5

LDR R1, =3; R1=3

ADD R2, RO, R1; Arithmetic: R2=8 (5 + 3)

SUB R3,R0,R1; SUB:R3=2(5-3)

MUL R4, RO, R1; MUL: R4 =F (5 * 3 =15 = F in hexadecimal)
AND R5, RO, R1 ; Logical AND: R5 =1 (5 && 3)

ORR R6, RO, R1; Logical OR: R6 =7 (5 3)

EOR R7, R0, R1; Logical XOR: R7 =6 (5" 3)

END ; End of the program

Fegster | Vale |~

= Current
RO Ox00000005
R1 000000003
R2 (x00000008
R3 000000002
R4 Ox0000000F
R5 00000001
RE 000000007
R7 000000006
R (x00000000
RS 000000000
R10 00000000
RN 000000000
R12 O«00000000
R13(5P) 0x<00000000
R4 (LR) Ox00080004

¢ CPSR Ox000000D07
¢ SPSR 000000003

+  User/System

+  Fast Interrupt

*  intemupt

+ Supervisor -
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3. Develop an ALP to multiply two 16-bit binary numbers.

AREA Multiply, CODE, READONLY ENTRY

LDR RO,=NUM ; load address of multiplicand
LDRH R1, [RO] : load First number

LDRH R2, [RO,#2] ; load Second number

MUL R3,R1,R2 ;R3=R1xR2

STOP B STOP ; all done

NUM DCW0X1222,0X1133 ; Declaration of no’s to be multiply END

OUTPUT :

Register I Value L‘__

=l Current
RO (x00000010
R1 (x00001222
R2 (x00001133
R3 x0137DEC6
R4 (00000000
R5 (00000000
R& (x00000000
R7 (x00000000
R8 (x00000000
RS (x00000000
R10 (00000000
R11 (x00000000
R12 (x00000000
R13(SP) (x00000000
R14 (LR) (x00080004

- R15 (PC) (x0000000C
[+ CPSR (x000000D7

- User/System

[+ Fast Intemupt

- Intemupt -

[+ Supervisor

# Abort

[+ |Undefined

Dept of CSE, ACSCE, Bangalore-560074
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4. Develop an ALP to find the sum of first 10 integer number

AREA ADD1TO10, CODE, READONLY

ENTRY
MOVR1,#10 ;length of array
LDRR2,=ARRAY ;Load the starting address of thearray
MOVR4,#0 ;Initial sum
NEXTLDRR3,[R2],#4 ;Load first integer of the array in R3
ADDR4,R4,R3 ;R4=sum of integers
SUBS R1,R1,#1
BNENEXT ;repeat until R1=0
STOP BSTOP

ARRAY DCD 1,2,3,4,5,6,7,8,9,10
;END

------ RIS(PC)  Dx000DDO20
BE CPSR (60000003
- SPSR <00D00000
+ | Jgerd System

+|- Fast Intemupt

oy OO OO e OO e IO s I o |
=

+- | Indefined
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5. Develop an ALP to find the largest/smallest number in an array of 32 number

AREA LARGE,CODE,READONLY

ENTRY
MOVRS5 #5 ;R5 = length of array -1
LDRR1,=ARRAY ;load starting addressing of array
LDRR2,[R1],#4 ;load 1st element of array
LOOPLDR R4,[R1],#4 ;load next element of array
CMPR2,R4 ;compare 1st and 2nd element
BHINEXT
MOVR2,R4 ;R2=largest value
NEXTSUBSR5,R5,#1 ;decrement the counter after every comparison
BNELOOP ; repeat until R5=0
STOP B STOP

ARRAY DCD 0X23,0X45,0X65,0X76,0X12,0X99

END

Registers o (&)
Register I Value I;
=l Current

"""" RO Do 0000000

""" R1 O OODD0044

""" RZ O DOD00D0SS

"""" R3 Q00000000

------

"""" R5 0000000

"""" R& O DOD00000

"""" R7 00000000

"""" Ra8 D DO000000

"""" RS O OOO00000

"""" R10 D DO000000

------- R11 beDOD0D000

"""" R12 Q00000000

"""" R13 (5F) D DO000000

"""" R14 (LR} Do OO00000

"""

[E3B8 CPSH Qc00000D3
*-- SPSR D DO000000

[ User/Swstem

Note: Use BLS instead of BHI for finding the smallest number.
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6. Develop an ALP to count the number of ones and zeros in two consecutive memory
locations

LOOP

NEXTBIT

ZEROS

ONES
REPEAT

STOP

AREA ONEZERO, CODE, READONLY

ENTRY

MOVR2,#0 ;Counter forones

MOVR3,#0 ;Counter forzeros

MOVR7 #2 ;Counter of 2numbers

LDR R6,=LOOKUP ;Load starting address of numbers
MOVR1,#32 ;Number of bits in eachnumber
LDRRO,[R6] ;Load 1st number to r0
MOVSRO0,R0O,ROR #1 ;Check the bit is one orzero

BHIONES ; IF CF=1 increment r2 else increment r3
ADDR3,R3,#1 ;R3 stores count of 0s

B REPEAT

ADDR2,R2 #1 ;R2 stores count of 1s

SUBSR1,R1,#1 ; Decrement the bit counter by 1 till 0
BNENEXTBIT ; Repeat until r1=0

ADDRG6,R6,#4 ; Load r6=address of nextnumber
SUBSR7,R7,#1 ; Decrement the number counter by 1 till 0
BNE LOOP

B STOP

LOOKUP DCD 0X5,0X7 ; Memory address of lookup table
END
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OUTPUT :

D DOOOON0T 4 DcOO00T
D DORHCRNI0 O OO0
Db DORHDCRNIS O OHDCRNES
Db DO 3 E D DORHDOR 3

+ sy Sybesni + o User Systesn
+ Fast inbemupt + Fast nbemapt
= Memupt — +  Memupt —
* Saaperewamor * Saaperervamor

7. Simulate a program in C for ARM microcontroller using KEIL to sort the numbers
in ascending/descending order using bubble sort
#include <lpc214x.h>

int main(void)

{
volatile inti, j, temp;
intarr[ ] = {4,1,3,5,2}; //the array to be sort
//bubble sort
for (i=1;i<5; i++)
{
for(j=0;]<5-1i; j++)
{
if (arr[j] >arr[j + 1]) //Compares first and second element of the array
{
temp = arr[j]; // If first element is greater, swap elements of array
arr[j] = arr[j + 1];
arr[j + 1] = temp;
}
}
}
while(1);
}

Dept of CSE, ACSCE, Bangalore-560074
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Output:
Call Stak + Liocals = |
Harine Location Valie vpe
¥ main Coc OO0 104 vt )
L D DOOD0OCYS auita - il
@ CaOO00O00 auite = ik
¥ temp Cec DOOO000 it - ink
¥ amr O 0DD0L40 wurbo - ing[5]
@ [ CocDDODHCT it
# 1] CaDOOOOCGE i
¥ 1] Dec DOOD00CE il
L CaDO00000 il
@ (4] Cuc ODOOO00S it
= =2 o 5Cal Stack = Locals

8. Simulate a program in C for ARM microcontroller to find factorial of a number.
#include <lpc214x.h>

intmain()

{
volatile int n, I,fact =1;
n=5; //initialize the number
for (i = 1; i<=n; ++i)
fact *=1i; // factorial of the number

while(1);
¥

Output:

Dept of CSE, ACSCE, Bangalore-560074
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Calt Stack + Locals
Name Location/Value Type
- ¥ man (00000104 nt 1)
vn auto - int
v auto - it
v fact auto - int
i

3 T o1 Call Stack - lo(nuj

IV SEM,BE

9. Simulate a program in C for ARM microcontroller to demonstrate case conversion of characters

from upper to lowercase and lower to uppercase.

#include <lpc214x.h>

int main(void)

{

volatile inti;

char tran_arr[20]; // declare the variable to store translated string
char arr[ ] ="MicroController” ; // Initialize Input String

for(i=0; arr[i]!=0;i++)

{

if (arr[i] >="a' &&arr[i] <='2")
{

tran_arr[i] = arr[i] - 32 ; // transalte lower to Upper case

Dept of CSE, ACSCE, Bangalore-560074
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}
else if(arr[i] >="A" &&arr[i] <='Z)
{
tran_arr[i] = arr[i]+ 32; // translate Upper to Lower case
}
}
while(1);
}
Input sting: Translated String:
—— a n

) Lo omam e

pteitertRbeRRNRALy

10. Demonstrate enabling and disabling of Interrupts in ARM.
#include <lpc214x.h>

void initClocks(void);

void initTimerO(void);

__irg void timerOISR(void);

int main(void)

{
initClocks(); // Initialize PLL to setup clocks
initTimer0(); // Initialize TimerO
IO0ODIR = (1<<10); // Configure pin P0.10 as Output
IO0PIN = (1<<10);

TOTCR = (1<<0); // Enable timer

Dept of CSE, ACSCE, Bangalore-560074
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while(1); // Infinite Idle Loop
}
void initTimerO(void)
{
TOCTCR = 0x0; //Set Timer Mode
TOPR = 60000-1; //Increment TOTC at every 60000 clock cycles
//60000 clock cycles @60Mhz =1 mS

TOMRO =5000-1; //Zero Indexed Count-hence subtracting 1
TOMCR = (1<<0) | (1<<1); //Set bit0 & bitl to Interrupt & Reset TC on MRO
VICVectAddr4 = (unsigned )timerOISR; //Pointer Interrupt Function (ISR)
VICVectCntl4 = (1<<5) | 4; //(bit 5 = 1)->to enable Vectored IRQ slot
//bit[4:0]) -> this the source number
VICIntEnable = (1<<4); // Enable timer0 interrupt
TOTCR = (1<<1); // Reset Timer
}
__irg void timerOISR(void)
{
long intreadVal;
readVal = TOIR; // Read current IR value
IOOPIN "= (1<<10); // Toggle LED at Pin P0.10
TOIR = readVal; // Write back to IR to clear Interrupt Flag
VICVectAddr = 0x0; // End of interrupt execution

void initClocks(void)

{
PLLOCON = 0x01; /Enable PLL
PLLOCFG = 0x24; //Multiplier and divider setup
PLLOFEED = 0xAA, //Feed sequence
PLLOFEED = 0x55;

while(!(PLLOSTAT & 0x00000400)); //is locked?
PLLOCON = 0x03; //Connect PLL after PLL is locked
PLLOFEED = 0xAA, //Feed sequence

PLLOFEED = 0x55;
VPBDIV = 0x01; //PCLK is same as CCLK i.e.60 MHz

Dept of CSE, ACSCE, Bangalore-560074



Microcontroller lab BCS402 IV SEM,BE

Output:

A Lottt P pods Tttt O (00 (| 1

1| ovon e — WWWW

I00SET: [00006000 T TTTT T T IT T T T T T I rr T T
|mm_rrrrnﬂ-rrrrrﬂ'1-rrrrrrrrm'rm1-
00PN [REFFFIFF | PITTTT R PRRFRFPPRF PPPEPPPY FPPPRPRRR
Prea [BFFFIIT popr B PYNVPRRY PPN PRRRRYRR

l"xu:' O o
 Prescaer  Tave Ftemgt Fogeter L
#R [x00000000 TCA [N00000000 [~ Gnabie . (00000000

re [N00000000 1C [NO0000006 ™ Pese | '

Mt ch Thannels

wen [N00000000 e [ABi000000

MAQ [00000000 MR [00000000  MR2 [=00000000  MRA [&00000000
I et on MAD [ Memet en MRT [T temupt on MAZ |7 Intesugt on MFAD
I” Raset on MRO I Reset o MR 7 Reset on MR2 I Reset on MRS

I Step on MRD I Siep on MR I~ Step on MA2 IT Secp on MRS

EMCO [l =] EMCY [hiomng =] EMC2 [Natwg =] EMC). [ <]

I™ Etemad Mg 0 [ Bstemal Matoh 1 |7 Bseral Match 2 |7 Estemal Match 3
. l“lﬂrw ™ NI et I~ MA2 bterru r‘mn—n 7
Cagtre Oharvels

| con [n00000000

E cho [N00000006  cn1 [Se00000000  CA2 [%000D00G0  CRY [Ga05000000
—— |

-

I~ Py Edge 0 I~ Rang Bdge 1 I~ Fasng Edge 2 [~ Py Edge 3
I~ Falleng Edge 0 I™ Falng Edfge I~ Fuleng Edge 2 [T Falng Edge 3
I™ temupt on Evert 0 [~ btemgpt on Evert 1 [ et on Evert 2 [ teengt on Evert 3

™ camo ™ A ™~ Gl = CAM)
[~ CRO temet [~ CRY bt [~ CR2 et I~ CRO beemot
Conrt Corsrsi
| CTCR: [(N00000000  Mode: [Tamer =]  Counter e [CAFOD ] I
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MWWWMW
P [OFIFFFFIFF DoRpm B PRRRIVRY PRRRVRRY PRV

i'hnu'-m__ 'n-r_ rrmmugt fageter 1
n ren; [Gw0000000 1 [SRen , !
P [GOO0TTAR | | T [0000°CE 1~ s IS

MO [G00000067 —  EMR: [5-05000500

MO [GG008TIT MRy, [SB5006500 — MRz [SO0050008 — MR [B-05000505
M iemgt on MRD 7 Fhamegt on MR I lemgpt on MR2 I emet on MR

¥ Faset on MRD 1™ Fesst on MY I~ Faset on MR2 1™ Paset on MR
I~ Sep on MAD I Sep en MR I~ Sop on MA2 17 Sop on MR

mlu-m. vl m‘:lm vl W|Mﬂ .l mlm vl
17 Etemad Mch 0 |7 Estemal Mateny 1 | Estersd Mich 2 | Estemal Maten 3
I~ MRAD ket ™ MAT gt I~ MA2 raenugt ™ MAD rtomupt

-‘Cﬂum
CCR [=00000000
% cnp 00050000 cht [G00000000  cR2 [n00000000  cRa [GN00000000 b

I~ Pwng Bdge O 1™ Posng Bage 1 I~ Mg lidge 2 1™ Pamng Bdge 2

‘ I Falng Edge 0 1™ Falng Edge 1 I Falng Edge 2 ™ Falng Edge 2
I wtempt on Evert O 17 itenust on Evert 1 [ et on Evert 2 | et on Evern 3
= cemnn = caeny ™ CAPQ ™ cAaPa

‘_IT mh-\. l-cmm t‘cmn—u r’rcmw
mm— Mode [ Tiner =]  Courw vou [CAPOD +]
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INTRODUCTION

The pVision IDE combines project management, run-time environment, build
facilities, source code editing, and program debugging in a single powerful
environment. pVision is easy-to-use and accelerates your embedded software
development. uVision supports multiple screens and allows you to create individual
window layouts anywhere on the visual surface.

# The pVision Debugger provides a single environment in which you may test, verify,

and optimize your application code. The debugger includes traditional features like
simple and complex breakpoints, watch windows, and execution control and provides
full visibility to device peripherals.

LPC2148

e LPC means Linear Programming Control. 2148 is the version of LPC controller.

e It is one of the most commonly used ARM based Microcontroller.

e It is a product of NXP (A subsidiary of Philips Company).

e It is a 32-Bit microcontroller. It is based on ARM7 and uses RISC Technology.

e It has Two Input/output port namely PO, P1. Each port has 32 pins. These pins are called GP10
Pins. Most of the pins are multifunctional.

e Its Features: 0 512 KB on-chip Flash Memory. 32 KB on-chip SRAM. o Supports up to 2KB
USB RAM. o Speed - 60 MHz operation

Pin

diagram of LPC2148

CLA0 PAL20ITRACESYNG
! POATICAP1.2ISCH1IMATY.2
! POAGEINTO/MATO.2/CAPD.2

PO.Z1/PWMS/AD1 &/CAP1.3 [
P0.22/AD1.T/ICAPD.O/MATO.O ©
RTCX1

P1.19TRACEPKTS I ! POASIRIVIEINTZIAD.S

! P1.21/PIPESTATOD

VDDA I
P1.18/TRACEPKTZ |
PO.25/AD0.4/A0UT |

D+ 0

0N E O AN

1 POA4DCDYEINTI/SDA
| P1.22/PIPESTATY
1 POANDTRUMATY V/AD1 .4

LPC2148
D- ¢

PAATITRACEPKTA |
PO.2BJADD 1ICAPD. 2IMATO.2 |
PO28/ADD.2ICAPD 3/MATO.3 [
PO.30/ADO.MEINTI/CAPD.O [
P116/TRACEPKTO |

-

VSS [

PO.OTXDOPWMI |

PL3NTRST
P1.25S/EXTING £
PO.SMISO0MATO. 1/ADO.T [

PA.24TRACECLK [

§
:
=
2
g

PO.JSDAOIMATO.OEINT ¥
PO.4/SCKOICAPD, 1ADO6
PO.TISSELOPWMZEINT2

POGIMOSIOICAPO.2IAD1.0 |
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KEIL

KeilMicroVision is free software which solves many of the pain points for an embedded program
developer. This software is an integrated development environment (IDE), which integrated a
text editor to write programs, a compiler and it will convert your source code to hex files too.

IV SEM,BE

Keil can be used for Writing programs in C/C++ or Assembly language

e Compiling and Assembling Programs
e Debugging program
e Creating Hex and Axf file

e Testing your program without Available real Hardware (Simulator Mode)

A SIMPLE GUIDE ON KEILUVISION 4

Step 1: After opening Keil uV4, Go
to Project tab and

Create new uVision project

Now Select new folder and give name to

Project.

i C:\Users\Nilay) '_.-‘~"- : uvproj
Edit  View Flash Debug Peri}

File
& A “| New WVision Project..,
l..m Lﬁﬂ New Multi-Project Workspz

Open Project...

Step 2: After Creating project now Select your
device model. Example NXP-LPC2148

.
S e 3
;_i!.“.:’“ | a Lreataesn
=& ey | a wpe213s
8 Vovesi Q LPc2138/01
§t::ﬁ'~ Q LPc214)
3 ai @ pc2142
O e  LPCc214s
8\ Q LPc2146

L [=]Lrc2ias) -
{ ] mnmn yom——cves ’

Step 3: so now your project is
created and Message window will
appear.

For C programs — Add startup.s
file

For assembly programs -
necessary

Not

0 Copy Startup.s' to Project Folder and Add File to Project 7

feg Ne
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Step 4: Now go to File and create
new file and save it
with .C extension if you will write
program in C language or save
with .asm for assembly language.

Step 5: Now write your program
and save 1t again. Now come on
Project window.

Step 6: Now Expand target and

»Fi!e _Edit Viﬁviﬁojieﬁ 7&51' I?d!’ Periphesals Tools §)

you will see source group DZdd| s @l ~| |enn
Right click on group and click | & (&8 & | $7] rager S -
on Add files to source group. 1o 3 sampletc
5 823 Target1 1 #include<lpcZixx.h
Now add your program file which o 1 start A Options for Group Source Growp 1™, 1
you have written in C/assembly. (RS R T
You can see program file added Opan List Pe
under source group. Open Map Fie
LY Rebuitd all target files
Transiate File
% Stop bud
Add Group...
mm»mwr_
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Step 7 and 8 are for Hardware Demonstration Programs only. Omit these steps for Software
Assembly and Embedded C programs

StE‘E 7 |k ©pticns dor Targer Target 1° _! -*Ei et e |
Right click on target and click Davics Towoet | Outsut | Lising | User | €Cen | A | Lirkonr | Dabug | Liins |
on options for target R Ry P Code Gansrton
- [ =]
Oiparatersg wrbem |-‘|--'\-r -.-; ™ Use Crows-Maduls Optemization L
™ Uss Woralil r

Cytban - Warwee Fim | S

Step 8:
Output Tab: Check Create hex file

The various setting are as
follows: Linker Tab: Check Use Memory layout from Target Dialog
Debug Tab: Click Use Simulator Radio button.

Utilities Tab: Click Setting button. To the Flash download setup ,
Add “LPC2000 1AP2 512 KB Flash™ and then Click OK button.

Step 9: Now Click on Build target. You can find it under Project tab or in toolbar. It can also be done by

pressing F7 key.

S(EE 10: I Y o -
you can see Status of your | Bulld Output
program in Build | 1inking...

Program Size: Code=1372 RC-data=16 RW-data=0 ZI-data=1256
o5 K FromELF: creating hex file...

[If it’s not there go to view and | »Tcwci.axf® - 0 Error(s), 0 Warning(s).

click on Build output window]

output window

4

ARM PROGRAMMING

We do programming using

e Assembly Language

e Embedded C Programming Language Assembly Language: After machine level language, the

next level of development in the evolution of computer languages was the Assembly Language.

Assembly language is a low-level programming language for a computer or other programmable
device. Programs written in assembly languages are compiled by an assembler. Every assembler
has its own assembly language, which is designed for one specific computer architecture.
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