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VISION

i5 committed to provide highly disciplined, conscientious and
enterprising professionals conforming fo global standards through value based quality education and
training.

MISSION

= To provide competent technical manpower capable of meeting requirements of the industry

« To contribute to the promation of Academic Excellence in pursuit of Technical Education at different

[evels

# Totrain the [students to sell his brawn and brain to the highest bidder but to neyer put a price tag on
heart and sdul

DEPARTMENT-OF-ELECTRONICS AND COMMUNICATION ENGINEERING

VISION

To impart professional education integrated with human values to the younger generation, so as to
shape them as proficient and dedicated engineers, capable of providing comprehensive solutions to the
challenges in deploying technology forthe service of humanity

MISSION

= To educate the students with the state-of-art technologies to meet the growing challenges of the
electronics industry

= To carry out research through conlinuous interacton with research institufes and industry, on
advances in communication systems

= To provide the students with strong ground rules to faclitate them for systematic leaming,
innovation and ethical practices
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PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

1. Fundamentals
To provide students with a solid foundation in Mathematics, Science and fundamentals of
engineering, enabling them to apply, to find solutions for engineering problems and use this knowledge
to acquire higher education

2. Core Competence
To frain the students in Blectronics and Communication fechnologies so that they apply their
knowledge and training to compare, and o analyze vanous engineerng industial problems to find
solutions

e relevant training and experience fo bridge the gap between theofy and practice which
to find solutions for the real ime problems in industry, and fo design products

4. Professio ol

To inculcate professional and effective communication skills, leadership qualities and team spinit in

the students to make them multi-faceted personalities and develop their abdity to relate engineering
issues fo broader social context

5. Lifelong Learning/Ethics
To demonsirate and practice ethical and professional responsibiities in the industry and society in
the large, through commitment and lifelong leaming needed for successhul professional career
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PROGRAMME OUTCOMES (POs)

a) To demonsirate and apply knowledge of Mathematics, Science and engineering fundamentals in
Electronics and Communication Engineering field

b) To design a component, a system or a process to meet the specific needs within the realistic
consfraints such as economics, environment, ethics, health, safety and manufacturability

c) Todemonstraie the competency to use software tools for computation, simulation and iesting of electronics

and communicalion engineering circuits
d) To identify, formulate and solve alectronic and communication enginearing problems
e} Todemonsirate an ability fo visualize and work on laboratory and - mulfidisciplinary tasks

fi Tofuncion as a member or a leader in mulidisciplinary aclivifies

g) To comminicate in verbal and writien Torm with fellow engineers and sociely at large

h} To tand the impact of Electronics and Communicaiion Engineerng in m::jciaty and demonstrate

awarenasg of contemporary issues and commitment io give solufions exhibifing social responsibility

i} Todemonsirate professional & ethical responzibilities
i}  Toexhibit confidence in self-education and abity-for lifelong leaming

kl Toparficipate and succeed in compefibveexams
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EC6711-EMBEDDED LABORATORY
SYLLABUS

COURSE OBJECTIVES

» Leam the working of ARM processor
» Understand the Building Blocks of Embedded Systems
« Leam the concept of memory map and memory interface

« Know the charactenstics of Real Time Systems

«  Write programs to interface memory, VOs with processor
» Study the interrupt performance

LIST OF EXPERIMENTS:
Study of ARM evaluation system
Interfacing ADC and DAC
Interfacing LED and PWM
Interfacing real time clock and serial port
Interfacing keyboard and LCD
Interfacing EPROM and interrupt
Mailbox
Interrupt performance characteristics of ARM and FPGA
Flashing of LEDS
. Interfacing stepper motor and temperature sensor
. Implementing zighee protocol with ARM

——

= L

-
—_—

COURSE OUTCOMES

»  Write programs in ARM for a specific Application

» Interface memory and Write programs related to memary operations

« Interface A/D and DVA convertors with ARM system

» Analyze the performance of interrupt

« Write programmes for nterfacing keyboard, display, motor and sensor.
« Formulate a mini project using embedded system
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EC6711 - EMBEDDED LABORATORY

CONTENTS
Sl. No. Name of the Experment Page No.
CYCLE 1 - EXPERIMENTS
1 Study of ARM evaluation system T
2 Analog to Digital Convertor interfacang 16
3 Generation of ramp and square wave using on-Chip DAC 19
4 LED dimming using PWM 22
5 Interfacing real time clock and serial port 25
6 | Interfacing keypad and LCD 28
7 Interfacing EPROM and interrupt 31
CYCLE 2 - EXPERIMENTS
8 Implementation of Maibox Function using LPC.2148 35
4 Interrupt Performance Characteristics of Arm-énd FPGA ar
10 Flashing of LEDs 40
11 Stepper Motor Interface with ARM=T7 LPC2148 43
12 L35 Temperature Sensar Inferface with ARM - 7 LPC2148 47
13 Ln'r';péﬁzentatinn of Wirgless Communication Protocol using ZIGBEE Wireless N
ADDITIONAL EXPERIMENTS BEYOND THE SYYLABUS
14 Buzzer Interface with ARM - 7 54
15 Relay interface with ARM- T ST
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Expt. No. 1 STUDY OF ARM EVALUATION

Alm:
To study the building blocks of ARMT system, its features, pin configuration and the components
required for functioning of ARM controller.

Architecture Overview:

A RISC-based computer design approach means ARM processors require significantly fewer transistors
than typical processors in average computers. This approach reduces cost, heat and power usage. These
are desirable fraits for light, portable, battery-powered devices (smart phones, laptops, tablet and nofepad
computers), and other embedded systems. A simpler design facilitates more efficient multi-core CPUs and
higher core counts at lower cost, providing higher processing power and improved energy efficiency for

servers and supercomputers.

In 2005, pbout 38% of all mobile phones sold used af least one ARM proceksor. The low power
consumpton of processors has made them very popular: 37 billion ARM processors have been
produced as of 2013, up from 10 billion in 2008. The ARM architecture (32-bit) is the most widely used
architecture in mgbile devices, and most papular 32-bit one in embedded sysiems.

According to ARM Holdings, in 2010 alone, producers of chips based on ARM architectures
reported shipments of 6.1 bilkon ARM basad processors, representing 95% of smart phones, 35% of digital
tedevisions and set-top boxes and 10% of mobile computers. It is the most widely used 32-bit instruction set
architecture in terms of quanfity produced.

LPC 2148:

LPC2148 is the widely used IC from ARM-T family. It i manufactured by Philips and it is pre-loaded
with many inbuilt peripherals making it more efficient and a reliable option for the beginners as well as high
end application developer.
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Features of LPC214x series controllers:

1.8 to 40 kB of on-chip static RAM and 32 fo 512 kB of on-chip flash program memory 128 bit wide
interface/accelerator enables high speed 60 MHz operation.

2.In-System/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 1ms.

3.Embedded ICE RT and Embedded Trace interfaces offer real-ime debugging with the on-chip Real
Monitor software and high speed tracing of instruction execution.

4 USB 2.0 Full Speed compliant Device Contraller with 2 kB of endpoint RAM. In addition, the LPC2146/8
provides 8 kB of on-chip RAM accessible to USB by DMA.

5.0ne or two (LPC2141/2 vs. LPC2144/6/8) 10-bit A/D converters provide a total of 6/14analog inputs, with
conversion times as low as 244 us per channel.

6.5ingle 10-bit DiA converter provides vanable analog output.

. Two 32-bit timelrs/external event counters (with four capture and four compare chanpels each), PWM unit
(six outputs) and watchdog.

8.Low power real-time clock with independent power and dedicated 32 kHz dock input.

9. Multiple serial interfaces including two UARTS (16C550), two Fast [2C-bus (400 kbit's), SP| and SSP with
buffering and variable data length capabilities.

10. Vectored interrupt controller with configurable priorities and vecior addresses.

11. Up to 45 of 5 V tolerant fast general purpose /O pins in a tiny LOFPG64 package.

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

13. On-chip integrated osdllator operates with an external crystal in range from 1 MHz #1030 MHz and with
an external oscillator up to 50 MHz

14. Power saving modes include Idle and Power-down.

15. Individual enable/disable of perpheral functions as well as perpheral clock scaling for additional power
optimization.

16. Processor wake-up from Power-down mode via extemal interrupt, USB, Brown-Out Detect (BOD) or
Real-Time Clock (RTC).
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First Step- Hardware Requirement:

Pin configuration of LPC 2148.
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Hardware requirement of LPC2148:
1. LPC2148 need minimum below kisted hardware fo work properly
2. Power Supply
3. Crystal Oscillator
4. Reset Circuit
5. RTC crystal oscillator
6. UART

9 Format No.: FirstRanker/ Stud/|dsigd D0/Revision: 00

» Fi ke r.com www.FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A F s cho
Firstranker's choice www.FirstRanker.com www.FirstRanker.com

Power Supply:

| PC2148 works on 3.3 V power supply. LM 117 can be used for generating 3.3 V supply. However,
basic peripherals like LCD, ULN 2003 (Motor Driver IC) etc. works on 5V. S0 AC mains supply is converted
nto 5V using below mentoned circuit and after that LM 117 is used to convert 5V into 3.3V.

Block diagram of power Supply
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Transformer: It is used to step down 230V AC to 9V AC supply and provides isolation between power gnids

and crcuit.

Rectifier: It is used to convert AC supply info DC.

Filter: It is used to reduce ripple factor of DC output available from rectifier end.
Regulator: It is used to regulate DC supply output.
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Circuit Diagram:
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Regulator IC 78OS is used to provide fix 5V dc supply.

|

LM 117 is used for generating 3.3V supply from 5V.
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Calculations:
B R1
From the datasheet of LM117
lap; = 100 pA; Vpge = 125V
Taking Rz= 2400, we get R;=3920
Reset Circuit:

Reset button is essential in a system fo avoid programming pitfalls and manually bring back the system
to the initialization mode. MCP 130T is a special IC used for providing stable RESET signal to LPC 2148.
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Oscillator Circuit:
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Recommended values are as shown in table:

Fundamental Crystal load Maximum crystal External load
oscillation frequency capacitance Cy series resistance Ry capacitors Cgg, cxy
Frsc
1 MHz - 5 MHz 10 pF A, A,

20 pF HA A
a0 pF < 300 £ 5B pF, 58 pF
5 MHZ - 10 MHz 10 pF < J00 1B pF, 18 pF
20 pF =300 0 38 pF, 38 pF
a0 pF = 300 0 58 pF. 58 pF
-|Elr-'IHz-15-l'|l-|z 10 pF = A0 18 pF, 18 pF
20 pF =220 0 36 pF, 38 pF
a0 pF < 140 01 5@ pF, 58 pF
15 MHEZ - 20 MEZ 10 pF w2300 16 pF, 16 pF
20 pF =140 0 3B pF, 38 pF
30 pF =800 5B pF, 58 pF
20 MHz - 25 MHz 10 pF <1600 16 pF. 1B pF
20 pF <900 36 pF. 38 pF
20 pF <500  SBpF, 58 pF
25 MHz - 30 MHz 10 pF < T & 16 oF, 16 pF
20 pF = 50163 3B pF, 36 pF
a0 pF HA MA
— ——

UART:

LPC 2148 "as inbuoift t5Pwhich means we can program it within the sysiem using serial

communication on COMO. It has also COM1 for seral communication. MAX Z32/Z33 IC must be used faor

valtage logic conversion. Related connections are as given below.
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Once the above listed circuit design is ready, we are ready to go furthes.
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Result:

ARM Evaluation systemn and the configuration of LPC2148 has been studied fully. The minimal setup
required for the functioning of the ARM processor is studied.

Outcomes:
1. Able to understand the ARM controller, its basic components inside and its features.
2. Able to know the components required for the working of ARM LPC2148

Applications:
ARM controler LPC2148 is used in no. of devices such as
1. Smart phones
2. Net books
3. E Readers
4. Digital Ty
5. Home Gateways
Viva-voce
1. What are the basic units of ARM 77
2. What is the address system supported by ARM?
3. Define - RISC
4. What are the instruchons used fo access the memoary in ARM?
5. What are the basic units of Microprocessor?
6. What is an Instruction?
T. What s clock cycle?
8. Define - Pipelining
9. What is cache miss?
10. What is meant by memory mapped /07
11. Define = interrupt
12. What is meant by Exception?
13. What is meant by litfle - endian mode?
14. What is meant by big - endian mode?
15. What is the function of CPSR?
16. What is regisier - indirect addressing?
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Expt. No. 2 ANALOG TO DIGITAL CONVERTOR
INTERFACING

Alm:
To write an embedded ¢ program for interfacing an on chip ADC with LPC2148 ARM processor and
convert the given input voltage into corresponding decimal values.

Apparatus Required:
1. LPC2148 ARM development board
2 Flash Magic software
3. Interfacing cables
4 PC

Theory:

Analog to Dygital converter (ADC) is a device that converts confinuously varying analog signals from
nstruments that monitor such conditions as movement, temperature, sound, etc., infp binary code for the
computer. It may|(be either a single chip or can be one circuit within a chip. Analog to Degital conversion is
the process of chianging continuously varying data, such as voltage, cumrent, or shaft jrotation, into discrele
digital quantiies that represent the magnitude of the data’'compared to a standard or reference at the
moment the conversion is made. According to the method of conversion, ADCs can be dassified into
Direct-Conversion ADCs, Successive Approxmation ADCs, Integrating ADC and Sigma-Delta ADCs.

The LPC 2148 has 10-bit successiverapprosamation analog fo digital converter. Basic clocking for the
A/D converters is provided by the VPB ctlock. A programmable divider i included in each converter, to
scale this clock fo the 4.5 MHz{max) dock needed by the successive approximation process. A fully
accurate conversion requires 1 of these clocks. The ADC cell can measure the voltage on any of the ADC
mput signals. It is noted that these analog inputs are always connected to their pins, even if the Pin function
Select register assigns them o port pins. A simple self-test of the ADC can be done by driving these pins

as port oufputs.
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Circuit diagram:
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Procedure:
Ta Edit / Compile / generate Hex file: Refer General procedure given in Page No: 58
To Edit / Compile / generate Hex file: Refer General procedure given in Page No: 60

Result:
Thus, an embedded ¢ program for intefacing on-chip ADC with ARM processor 5 wiltten and
executed. The decimal values of the converied voltage are seen in the WinXTalk screen.

Outcome:

Able to interface A/D converfors with ARM system and check its working by connecting an analog
guantity as input.

Applications:
1. ADC used in MODEM for converting analog signals to digital.

2. Afast wdeo ADC in TV tuner cards
3. ADC usefl in digital storage osalloscopes
4. Used in fusic reproduction technology.

5. Used in D3P if input is analog

Viva-voce
What are the ADC operating modes inLPC21487
What is meant by conversiontime?

Why are internal ADCs preferred over external ADCs?
Why has 16-bit ADC.more resolution than from 10-bit and 8-bit ADC?

What are ADC & its Resolution?

What is Burst conversion mode?

What is the function of A/D Control Register?

What is the function of A/D Global Data Register?

What is the function of A/D Status Register?

. What is analog-to-digital (ADC) conversion emor?

11. What is the function of Sample-and-hold circuits in analog-to digital converters?

12. What is the disadvantage of the flash analog-to digital converter?

B m o~ o e B e R o=

—
=
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Expt. No. 3 GENERATION OF RAMP AND SQUARE
WAVE USING ON-CHIP DAC

Aim:
To write and execule an embedded ¢ program fo generate ramp wave and square wave using on-chip
DAC of LPC2148 ARM controller.

Apparatus Required:
1. LPC2148 ARM development board
2_Flash Magic software
3. Interfacing cables
4. CRO

Theory:
A digital-to-apalog converter is a device for converting a digital signal into an anglog signal (current or
voltage). Digital-tp-Analog Converters are the interface between the abstract digital

real world. Simple switches, a network of resistors, cument sources or capacitgrs may be used to
implement this conversion. A DAC inputs a binary number and Guiputs an analog v

and the analog

The Microchip Technology Inc. MCP4921 is 2.7 - 5.5V, low-power, 12-Bit Digital-to-Analog Converter
(DAC) with SPI interface. The MCP4921 DAC prowides high accuracy and low noise performance for
industrial applications where calibration or compensation of signals is required. With an 5P| connection
there is always one master device (usually a microcontroller) which conlrols the peripheral devices.
Typically there are three lines common'to all the devices,

Masler In Slave Out (MISQ) - The Slave line for sending data to the master,
Master Out Slave In (MOSI) - The Master line for sending data to the peripherals,

Senal Clock (SCK) - The clock pulses which synchronize data transmission generated by the
master and slave

Slave Select pin - the pin on each device that the master can use to enable and disable specific

devices. When a device Slave Select pin is low, it communicates with the master. When it is high, it ignores
the master. In SPI, the dock signal is controlled by the master device LPC2148. All data is clocked in and

out using this pin. These lines need to be connected fo the relevant pins on the LPC21xx processor. Any
unused GIO pin can be used for CS, instead pull this pin high. Conversion speed & the time it takes for the
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DAC to provide an analog output when the digital input word is changed. The MCP4291 DAC - SPI
connections with LPC21xx have four IO lines (P04 - P0.7) required. The analog output is generated by
using these four lines.

Circuit diagram:
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Procedure:
To Edit / Compile / generate Hex file: Refer General procedure given in Page Mo: 58

To Edit / Compile / generale Hex file: Refer General procedure given in Page Mao: 60

Result:
Thus the embedded ¢ programs for generating ramp wave and square wave using ARM LPC2148 are

written and executed successfully and the waveforms are viewed in oscilloscope.

Outcome:
Able to program the DAC in-built inside the ARM controller and get the waveforms using it.
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Applications :
1. DAC used in Audio amplfier.
2. Video encoder
3. Dsplay electronics
4. Data Acquistion systems

5. Motor control

VIVA-VOCE

1. What are the features of LPC2148 DAC?

2. What is the function of DAC register?
3. Which pip provides a voltage reference level for the DVA converter?

4. What arelthe applications of DAC in signal processing applications?

5 What is GIO?
6. What is the resolution of a digital-to-analog sonverer (DAC)?

. What is the major advantage of the R/ZR ladder digital-to-analog (DAC), as compared to a binary-
weighted digital-to-analog DAC convertes?

8. What is the resolution of a,0-5V 6-bit digital-to-analog converter (DAC) ?
9. What are DAC configurations?

10. What are the different types of DAC Circuits?

11. What are the Limitations of the Binary Weighted DAC?

12. What are the General DAC Characteristics?

13. Define reference voltage in DAC.

14. What is full scale voltage?

15. What is settling time?
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Expt. No. 4 LED DIMMING USING PWM
Aim:

To write an embedded ¢ program for implementing PWM using ARM controller and verify the same by
dimming of LEDs.

Apparatus Required:
1. LPC2148 ARM development board
2. Flash Magic software
3. Interfacing cables
4. CRO

Theory:

LPC2148 supports 2 types of PWM:
1) Single(Edge PWM - Pulse starts with new Period i.e pulse is always at the peginning

2) Doublg Edge PWM - Pulse can be anywhere within'the Period

A PWM block, like a Timer block , has a Timer Counter and an assocated Pre-scale Register along
with Match Registers. These work exactly the same-way as in the case of Timers. Match Registers 110 6
{except 0) are pinned on LPC214x ie. the tofresponding outputs are diverted to actual Pins on LPC214x
MCU. The PWM function must be selectad for these Pins to get the PWM output.

The basic setup is to simply replace Servo by a LED and no external 5V source is needed. The
anode of LED is connected 16°P0.0 and cathode to ground. Pulse Widths comesponding to the switches
connected to P0.1/2/3/4 will be 2.5ms/Sms/7 5ms/10ms respectively. As the Pulse Width Increases LED
will keep on getfing brighter and the reverse will happen if Pulse Width is decreased.
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Procedure:

To Edit / Compile / generale Hex file: Refer General procedure given in Page Mo: 58
To Edit / Compile / generate Hex file: Refer General procedure given in Page Mo: 60

Result:

Thus embedded ¢ program for implementing Pulse Width Modulation is written and executed and
output has been verhed in LED display.

Qutcome:

Able to implement PWM using the ARM coniroller and verfy the same in the form of dimming of
LEDS.
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Applications :
1. In Visual signals fo covey a message
2. llumination where light is reflected from objects

3. In Marrow band sensors

Viva-voce

What factors determine the LED dimming performance?
What is meant by analog dimming?
What is flickering effect?
What is the factor determines dimming of the LED
Why Siligon is not suitable for fabrication of light-emitting diodes?
Why Siligon diode is less suited for low voltage rectifier operation?
What is the principle of zener diode?
What are the matenials used to make LED?
What type of diodes is used in FM receivers?
. Which diode suffers an avalanche breakdown?
. What happens if the junction temperalire of LED is increased?
. How a transfer charactenisticof a-diode does is related?
. What is the requirement of ‘a clipping action of a diode?
. What type of reclifier@rcuit requires four diodes?
. Why are the pulse width modulated outputs required in most of the applications?
. How do the vanations in an average value get affected by PWM period?
. Name the common formats available for LED display.
. What are the types of seven segment display?
. What is PWM?
. What are the applications of PWM?
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g—h—h—h—h—h—h—h—h—h—h
W oo =4 O O o W P = D

24 Format No.: FirstRanker/Stud/| 384 00/ Revision: 00

» Fi ke r.com www.FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Fi s chol
Firstranker's choice www.FirstRanker.com www.FirstRanker.com

Expt. No. 5 INTERFACING REAL TIME CLOCK
AND SERIAL PORT

Aim:
To write and execute an embedded ¢ program o interface DS1307 RTC using 12C protocol with ARM

controller

Apparatus Required:
1. LPC2148 ARM development board
2_ Stepper motor

3. Interfacing cables
4 PC

Theory:

A clock, which is based on the interrupts at preset intervals, is Real Time Clock (RTC). An interrupt
service routing ekecutes on each timeout (overflow) of this clock. This timing devicg once started never
resets or never rgloaded with another value. Once it is set, it is-not modified later. | i used in a system to
save the time and date.
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Procedure:

To Edit / Compile / generate Hex file: Refiest General procedure given in Page MNo: 58
To Edit / Compile / generate Hex filec Réfer General procedure given in Page Mo: 60

Result:
Thus the program for inteffacing real time clock with ARM confroller is written and executed and the

date and time are verified on the screen.

Outcome:
Able i interface real ime clock D:31307 with ARM controller and thereby display date and time

Applications
1. 12C In ARM and PIC microcontrollers
2. Used as serial communication protocol with MASTER and SLAVE operation.
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Viva-voce

What is 12C and how does it work?
What are the features of [2C in LPC2148 ARMT microcontroller?
What is the function of I2COCONSET register?

What is [2COSTAT?

What is the function of 12C0 Data Register?

What is RTC?

List the advantages of RTC

Through which port the date and time is dsplayed in RTC?
What is a serial port?
10. List the rpgistess used io

= L R

15. What is the disadvantage of R3-232C7
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Expt. No. 6 INTERFACING KEYPAD AND LCD

Aim:
To write an embedded ¢ program fo interface 4 x 4 matrix keypad with ARM processor and display the
pressed key in an LCD.

Apparatus Required:
1. LPC2148 ARM development board
2. Interfacing cables
3. PC

Theory:

In matrix keypad, keys are connecled in rows and columns. When any switch is pressed, rows and
columns come info contact, which is that detected by controller to identify which key has been pressed. A
44 matrix ke consists of 4 rows and 4 columns. There is a switch connecting ejach row and column.
S0 the combinatiions of rows and columns make up the 16 inputs.Initially all the switches are open (not
connected). Wheh any one button is pressed, the swilch is closed (connecied) hence [there is a connection
between the row and column. The first 4 pins are connectéd to the column as INPUT. The other 4 pins are
connected to the row as OUTPUT. Matrix keypad is a good substitution to normal push button.
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Procedure:

To Edit / Compile / generate Hex file: Refer General procedure given in Page Mo: 58

To Edit / Compile / generate Hex file: Refer General procedure given in Page Mao: 60

Result:
Thus program for interfacing matrix keypad with ARM controller is written and executed and the key
pressed is seen in the LCD.
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Outcome:
Able to inferface keypad with ARM coniroller and see the pressed key in the LCD display.
Applications :
1. Used in password based door locking sysiem
2. Security system with user changeable

3. Used in laplops, computer games
4. Used in portable video games and cell phones

Viva-voce

What is Matrix keypad?

What is the concept behind keypad interface?
What are| the functions of pull- up resistors?

What is the value obtained if no key is pressed?

What kind of interrupt is generaled if a key hasto be operated in an interrupt mode?

How will you identify that the key is pressed?

. What are the steps involved in Keyboard Interfacing?

10.List the registers used to store the keyboard, display modes and other operations programmed by
CPU.

11.Name the mode whena data is entered from the left side of the display unit.

12.How many rows and columns are present in a 16 x 2 alphanumeric LCD?

13.How many data lines are there in a 16 x 2 alphanumeric LCD?

14.Which pin of the LCD is used for adjusting its contrast?

15.Which command of an LCD is used to shift the entire display to the right?

16.Which command & used to select the 2 lines and 5 x 7 matrix of an LCD?

17.What changes are to be made to send data to an LCD?

18.For reading operation from an LCD what changes in the software are introduced?

19. Which instruction is used to select the first row first column of an LCD?

L~ T i T
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Expt. No. 7 INTERFACING EEPROM AND INTERRUPT

Aim:
To write a program to interface EEPROM using [2C protocol with ARM contraller and retrieve the stored
messages inside EEPROM.

Apparatus Required:
1. LPC2148 ARM development board

2. Interfacing cables
3.PC

Theory:
12C (Inter Integrated Circuit):
The I2C (In nication link between

mntegrated circuitg (ICs).12C is a synchronous protocol that allows a master device to intiate communication
with a slave devige. Dala is exchanged between these devices.

EEPROM:

EEPROM (electrically erasable programmable read-only memory) is user-modifiable read-only
memory (ROM) that can be erased and reprogrammed (written to) repeatedly through the application of
higher than normal electrical voltage. It is a_type-of non-volatile memory used in computers and other
electronic devices o sfore small amounts'.of data that must be saved when power is removed, eg.,
calibration tables or device configuration

Read, write and Erase EEPROM by using 12C in LPC2148 Primer Board. Wiring up an 12C based
EEPROM to the 12C port isélatvely simple. The basic operation of the [2C based EEPROM's is to send a
command, such as WRITE, followed by an address and the data. In WRITE operation, the EEPROM is
used to store the data. In LPC2148 Primer Kit, 2 nos. of EEPROM lines are controlled by |2C Enabled
drivers. 12C Lines serial dock SCL (P0.2), serial data SDA (P0.3) connecled to the [2C based serial
EEPROM IC. The EEPROM read & write operabions are done in LPC2148 Primer Kit by using these SDA &
SCL 12C lines.
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Procedure:
To Edit / Compile / generate Hex file: Refer General procedure given in Page Mo: 58

To down load and run this program: Refer General procedure given in Page Mo: 60

Result:
Thus, the program for interfacing 12C based EEPROM with ARM processor has been written and

executed successfully and the memory content is verified on Win x talk terminal.

Qutcome:
Able to interface memory ICs with ARM controller and perform the read and write operations.
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Applications:
1. ROM used in toys automobiles fo store data when power is off
2. In calculators and peripheral devices
3. Inlaser printers

4. Andalso in embedded systems where program need not to be changed.

Viva-voce

How does I2C protocol work?
What is EEPROM?
What is meant by master slave mode?
What is meant by non-volatile memory?
What is gn interrupt?
How doeg an interrupt request works?
What is 4 nested interrupt?
What aref the registers used for enabling an interrupt?
What is PROM?
. What is EFROM?
. What is mask ROM?
. Which memeory allows simultaneous read and write operations?
. Which memaory has the shortest access times?
. Which interrupt has the highest priority?
. What is non maskable interrupt?
. Which i the first level of memory access by the microprocessor?
. List the types of cache memories.
. What is the use of an interrupt?
. What is the use of converting an interrupt to threads in a microprocessor?
. What are the bits used to confrol an external interrupts?
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CYCLE 2 - EXPERIMENTS
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Expt. No.8 IMPLEMENTATION OF MAILBOX FUNCTION
USING LPC2148

Aim:
To create a mailbax in Micro C/OS - Il using LPC2148 ARM Controller

Apparatus Required:
1. LPC2148 ARM development board

2. Interfacing cables

3. PC

Theory:

System or the user code can send a message by the core services. A fypical mail message, also
known as the exchange of information, refers fo a task or an ISR using a pointer vanable, through the core
essage (that is, a ponter) into the mailbox. Similarly, one or more fasks can receive this
54 that the content that

services fo put a

message by the gore services. The tasks sending and receiving the message pro
the pointer points(to is just that piece of message.

The mailbox of CooCox Co0S i 5 typical message mailbox whi composed of two parts: one is
the information which expressed by a pointer of void; the Gther is the waiting list which compased of the
tasks waiting for this mailbox. The watting list suppos two kinds of sorting: FIFO and preemplive priority.
The sorting mode is determined by the user when creating the mailbox.

Procedure:
To Edit / Compile / generate Hex file: Refer General procedure in Page No: 58

To down load and run this program: Refer General procedure in Page No: 60

Result:
Thus, the mailbox was created in Micro C/OS -l and implemented using LPC2148.

Outcome:

Able to understand the concept of mail box in embedded systems and its significance in real time
systems
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Applications:

1. Used in Acom RISC PCT00
2. Used in ZIPIT wireless messenger
3. Used in Meizu M6 MINI player

Mention gny two features of pClO0S - L.

Write the{function for creating task in pC/OS = 1.

10. Mention any two support devices for pClOS - 1.

11. How many user tasks can be handled by pClQS~ 1?7

Viva-voce
1. Whatis IPC?
2. Define Queue.
3. What are the different types of mail box funchons?
4. What is half duplex mode?
5. How many synchronous and asynchronous modes are there in serial port?
6. Listthe ' ot
7. What is branch prediction?
8.
9.
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Expt. No. 9 INTERRUPT PERFORMANCE
CHARACTERISTICSOF ARM AND FPGA

Aim:
To study the interrupt performance characlenstics of ARM and FPGA by using ARM controller kit and
FPGA kit separately.

Apparatus Required:
1. LPC2148 ARM development board
2. Flash Magic software

3. Interfacing cables
4 CRO

Theory:
External Intgrrupts:

An interrupt | caused by an exiernal source such as the compuler operator] external sensor or
' re-mmediate attention.

manitoring device -6+a
Interfacing External Interrupts with LPC2148:

When an extemal interrupt signal occurs in{PC2148 Primer Board, the message “LOW" will be
displayed on PC. The inlerrupt signal occurs.using switches. When the swilch is pressed to LOW, then the
external interrupt occurs. The Vectored Interrupt Controller (VIC) takes 32 interrupt request inputs and
programmable assigns them info 3 categories, FIQ, vectored IRQ, and non-vectored IRQ. The ARMT

LPC2148 Primer board has twio-numbers of External Interrupts, connected with 1/0 Port lines (P0.14 &
P0.15) as switches.
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Procedure:
To Edit / Compile / generate Hex file: Refer General procedure given in Page Mo: 58

To Edit / Compile / generate Hex file: Refer General procedure given in Page No: 60
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Result:

Thus the interrupt performance characteristics of ARM and FPGA are studied. On comparison, ARM
counts at slow speed because it consumes more instruction cycle and FPGA is more efficient for servicing
and processing external interrupt pulses.

Qutcome:

Able to understand the performance characteristics of ARM and FPGA while dealing with
interrrupts

Applications:
1. Used in random logic and SPLDs
2. Used in cryptography and filtering
3. In medical imaging
4. In bicinformatics and voice recognition

Viva-voce

When is am intermupt Request Teceived ?
What is ISR?
How do you initialize intermupt?
What is Vectored Interrupt Controller?
What are the kinds of protection available for SRAMS 7
What is interrupt pipelining?
What is pipeline shutdown?
What is branch predietion?
What is the use of Neon Floating point engine?
. What is the use of —vectorize option?
. What is PTM?
. What is ITM?
. What is ETM?
. What is 125 interface?
. What is the use of "SWI" in ARM assembly?
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Expt. No. 10 FLASHING OF LEDS

Aim:

To write and execule an embedded ¢ program to display LEDs using LPC 2148 ARM coniroller
Apparatus Required:

1. LPC2148 ARM development board

2. Flash Magic software
3. Interfacing cables

Theory:

LED (Light Emitting Diodes) is the most commonly used companents, u5|.|alh.r for displaying pins digital
states. Typical uses of er input such as a mouse
click or keystrokg. Interfacing LED with LPC2148 Flash a LED using LPC2148 Primer Board. It warks by

turning ON a LE e operating speed of
microcontroller is{very high so the ﬂasl'lrrg frequency will also be very fast to be detpcted by human eye.
The ARMT LPC2%4 e Is SR HE : . - mebmd e L) Part |ines {p.1 16 -

P1.23) to make port pins high.
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Procedure:

To Edit / Compile / generate Hex file: Refer General procedure given in Page Mo: 58

To Edit / Compile / generate Hex file: Refer General procedure given in Page No: 60

Result:

Thus program for flashing of LEDs is written and execufed using ARM conlroller LPC2148.
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Outcome:
Able to interface LED lights via the input output port and control them
Applications:
1. In lurnination
2. As status indicators in eguipments

3. Stadium displays and dynamic decorafive displays

Viva-voce

What is seven segment displays?
What are the different configurations of LED?
What is the function of GPIO?
What are| the Pins which are used to connect LEDs?
How to identify ‘Polarity’ of LED?
fte LED from LCD.
What is a use of Jumper?
How many numbers of LEDs present in Primeér‘boand?
Where LEDs are used?
. What is the use of flash magic software?
. Which port is used in ARM T.processor kil?
. Which diede suffers an avalanche breakdown?
. What happens if the junchon temperature of LED is increased?

B e o ot e e R =

e e A —
L b2 = o

14. What is an anti collision rate light?
15. What is fail-safe conditions
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Expt. No. 11 STEPPER MOTOR INTERFACE WITH

ARM -7 LPC2148
Aim:
To write a program to interface stepper motor using ARM processor and control the movement of motor
in either directions.

Apparatus Required:
1. LPC2148 ARM development board

2. Stepper motor
3. Interfacing cables

4. PC

Theory:

A stepper motor can be viewed as a DC motor with number of poles (on bpth rotor and stator).
Additionally, soft magnetic material with many teeth on the rolor-&nd stator cheaply myltiplies the number of
poles (reluctance motor). Like an AC synchronous molor, it is-ideally driven by sinusoidal current, allowing
a step less operation, but this puts some burden on the confroller. When using an B-bit digital controller,
256 micro steps per step are possible. As a digital40-analog converter produces unwanted ohmic heat in
the controller, pulse-width modulation is used to-regulate the mean current. Simpler models switch voltage
only for doing a step, thus needing an exira current limiter: for every step, they switch a single cable to the
mikor.

The idea is to connéct the output pins of the drver to 4 transistors. The transistor must be
grounded at the emitter and the driver pin must be connected to the base. Collector is connected fo the coil
wire: of the motor. Stepper motors are rated by the lorque they produce. Synchronous electric malors using
soft magnetic matenals (having a core) have the ability to provide position holding torque (called detent
torque, and sometimes induded in the specifications) while not driven electrically. To achieve full rated
torque, the coils in a stepper motor must reach their full rated current during each step. The voltage rating
(if there is one) is almost meaningless. The mators also suffer from EMF, which means that once the cail is
turned off it starts to generate curent because the molor is still rotating. There needs to be an explicit way
to handle this extra cument in a circuit otherwise it can cause damage and affect performance of the motor.
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Circuit diagram:
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Procedure:

To Edit / Compile / generate Hex file*Refer General procedure given in Page Mo: 58
To Edit / Compile / generate Hex file: Refer General procedure given in Page Ma: 60

Result:
Thus stepper motor inferface with ARM processor has been successfully implemented and the mator is

controlled in clockwise and anticlockwise direction.

Outcome:

Able to interface the stepper motor with ARM confroller and thereby creale some rotational
mavements
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Applications:
3. Used for precise positioning with a motor

4. Used in hard disk drives, robotics

5. Used in telescopes and toys

Viva-voce

Define GPIO.
What is

What s sem ?
What is parallel communication?

What is stepper motor & why it is named so0?
How can be step angle is calculated?

DM oN s
g
]
o

—
=]

. What are the advantages and disadvantages of parallel communication?
. What does instruction-pipelining mean?
. What is the power supply required for ARM processor?

— k%
Ll 3 =

. What is a unit for torque?
. What is RPM rating for a DC mofor?
. What device that is used to obtain an accurate position control of rotating shafts in terms of steps?

—
h e
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Expt. No. 12 E E SE E
WITH ARM-7 LPC2148

Aim:
To write a program to inferface of LM35 temperature sensor to on-chip ADC of ARM controller and
display the room temperature value an the screen.

Apparatus Required:
1. LPC2148 ARM development board
2. Temperature sensor
3. Interfacing cables
4 PC

Theory:

Temperature Sensor:

The LM35 sefies are precsion integrated-carcuit temperature sensors, whose output voltage is inearly
proportional to the Celsius (Centigrade) temperature. The output of the sensor is converled to digital output
that is easy fo [connect with microcontroller. Temperature sensor has three terminals and required

Maximurm of 5.5 Y supply. This type of sensor consists of a méledial that pedforms the operalion according

to temperature to vary the resistance. This change of resistance is sensed by circuit and it calculates

temperature. When the voltage increases then the, femperature also rises. We can see this operation by
using a diode.
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Circuit diagram:
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Procedure:
To Edit / Compile / generate Hex file: Refer General procedure given in Page Mo: 58

To Edit / Compile / generate Hex file: Refer General procedure given in Page Mo: 60

Result:
Thus the program for interfacing temperature sensor with ARM confroller i written and executed and
the temperature reading is seen on the manitor.

QOutcome:

Able to interface different sensors with in-built ADC of the ARM processor and access the data

produced from them

Applications:

1.
2

3

= L R

—h —k =k —k
Lad P2 — O

Used in Ovens, refrigerators

In HYAC gnvironmental conirol
coolant on cylinder head temperatures

in the autgmolive industry to monitor air intake

Viva-voce

What is LM357

Define ISP,

How many Analog-to-Digital Converters available as an inner peripheral in LPC21487
What is the main function of analog pin in LPC 21487

What is the output voltage produced by LM35 for one degree temperature?

What is the difference between LM 34 and LM 35 sensors?

How many pins are available in LM357

Why Vref is set of ADCOB48 to 2.56 V if analog input is connecled to the LM357
What is operating the operating temperature range in LM357

. Why LM35 is used to Measure Tempesature?
. List the devices used to sense temperature.

. What is the purpose of a thermocouple?

. What is the output voltage of a thermocouple?
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Expt. No. 13 IMPLEMENTATION OF WIRELESS

COMMUNICATION PROTOCOL
USING ZIGBEE WIRELESS MODULE

Aim:
To implement wiredess communication protocol using zigbee wireless module with the help of ARM

processor

Apparatus required:
1. LPC2148 ARM development board
2. Flash Magic software
3. Interfacing cables
4. Zighee module
5. PG

Theory:

ZigBee is a specification to suite high level communication protocols wsing small, low-power digital
radios based on gn |IEEE 802 standard for personal area nebiborks. The ZigBee is thie name of a wireless
protocol maintained by the IEEE 802.15 slandard. This s & protocol specified for wireless Personal Area
Network (PAN) using low powered wireless franséewers. There are already wireless transmitter and

recerver modules which can do point to point ‘communication. The Xbee is the brand name a wireless
transceiver device infroduced by the Digiimtermnational which works on the ZigBee protocol and can form
PAN networks. They have an approximate range of 10 to 100 meters and are used in industries, scientific

fields, medical fields etc
Digi ZigBee:

The Digi Xbee B02.15.4 modules are the easiest to use, most reliable and cost-effective RF devices.
The 802.15.4 Xbee modules provide two friendly modes of communication - a simple senal method to
transmitireceive or a framed mode providing advanced features. These modules can communicate point to
point, from one point to a PC, or in a mesh network.
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Procedure:
To Edit / Compile / generate Hex file: Refer General procedure given in Page Mo: 58
To Edit / Compile / generate Hex file: Refer General procedure given in Page MNao: 60
Result:
Thus the wireless communication protocol using Zigbee wireless module is implemented using
LPC2148.
Outcome:

Able to form a wiredess network using zighee module and ARM controller
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Applications:

1. Used in traffic lights in non-urban areas
2. Used in building controd systems

3. Used in asset tracking

4. Used in parking sensors

Viva-voce

How many UART ports available in LPC21487

What is the-mar-forehen-ofvellage-corverorsroART?

Why Zighee based is preferred for wireless communication?

What is the IEEE standard for Zigbee protocol?

Write the(two modes of communication are used in a ZigBee network.
What is the Tunction of @ scheduler?

Mention any two features of pClOS - L.

Write the function for creafing task in pCIOS.~ Il

Mention any two support devices for pGI0S - I

10. How many user tasks can be handled by pClOS - 1?7

e = & o B e R =
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ADDITIONAL EXPERIMENTS
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Expt. No. 14 BUZZER INTERFACE WITH ARM-7 LPC2148

Aim:
To write a program for buzzer interface with ARM processor and control its operation.

Apparatus required:
1. LPC2148 ARM development board
2. Flash Magic software
3. Interfacing cables

Theory:
Buzzer is an electronic device commonly used to produce sound. Light weight, simple construction and

bow price make it usable in various applications like carftruck reversing indicator, computers, call bells etc.

Piezo buzzer is based on the inverse principle of piezo electricity discovered in 1880 by Jacques and Pieme

Curie. It i the phenomena of generating eleciricity when mechanical pressure |s applied to cerain
materals and the vice versa is also frue. Such matenals are called piezo electric matenials. Fiezo electric

materials are either naturally available or manmade. Piezo ceramic is class of manmade matenal, which

poses piezo eleclric effect and is widely used fo make disc, the'heart of piezo buzzer. When subjected to

an altemating edectnc field they siretch or compress, in accamiance with the frequency of the signal thereby
producing sound.
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Circuit diagram:
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Procedure:
To Edit / Compile / generate Hex file: Refer General procedure given in Page Mo: 58
To Edit / Compile / generate Hex file: Refer General procedure given in Page Mo: 60
Result:
Thus the program for interfacing buzzer with ARM processor is written and executed and output is
verified.
Outcome:

Able to interface devices such as buzzer, relay with ARM controller
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Applications:

In alarm devices and timers

In confirmation of user input such as mouse click or keystroke
Alarming Circuits

Communication equipments

Automaobile electronics

& th B L R o=

Portable equipments, due to its compact size

Viva-voce

Define Bugzes
Which pin in ARM can be used to modulate Buzzer?
What is the function Flash magic software?

How the Buzzer can be disconnected in LPC21487
How the volume of sound will be changed in Buzzer?
What is a buzzer

What are the applications of buzzer?

How buzzer is used inembedded system?

9. What is race round condition?

10. What is digital signal controller?

11. What are the features of buzzer circuit?

12. What is a semaphore?

13. What is mutexes?

14. What is the role of segment register?

15. What is watch dog timer?

e = & o B e R =
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Expt. No. 15 RELAY INTERFACE WITH ARM - 7

Aim:
To write a program lo interface 2 relays with LPC 2148 ARM Controller and verify its warking.

Apparatus required:
1. LPC2148 ARM development board

2. Flash Magic software
3. Interfacing cables

Theory:

A relay is an elecincally operated swifch. Many relays use an electromagnet fo mechanically operale a
switch, but other operating principles are also used, such as solid-state relays. Relays are used where it is
necessary to conjrotarcinenitby e fow-power signaHfwith-complete-efectricat isotation between control and

pgraph arcuits as amplifiers: they repeated the signal coming in frojm one drcuit and re-
another circuit. Relays were used extensiely in lelephone e

computers to periorm logical operahons.

anges and early
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Procedure:
To Edit / Compile / generate Hex file: Refer General procedure given in Page Mo: 58
To Edit / Compile / generale Hex file: Refer General procedure given in Page Mao: 60

Result:
The program for interacing relays with ARM controller is done and its working is verified.

Qutcome:

Able to interface devices such as relay with ARM controller and control them using programs.
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Applications:
1. Used in homes, even in streets.
2. In automatic garage door for its movement and direction.
3. And even in refrigerators
4. Inindustries to provide energy on machineres.

5. In electrical fugl pump

Viva-voce

What is the function of relay?

What is the function of Opto-isolator?

What is the function of power transistor in LPC21487
Which pin acts as an output port for relay?

What is 4 relay circuit
what are the-appheations-of relay-eireust
what are the advantages of relay circut
How does combination of functions reduce-memory requirements in embedded systems?
What is the need for DMAC in ES?

. Mention how 1O devices are classified for embedded system?

. Explain what is interrupt latency? How can you reduce it?

. What does DMA address will deal with?

. List out vanious uses of timers in embedded system?

. List out some of the commonly found errors in Embedded Systems?

. What is the difference between macro and line function.

B m o~ o A e R =

e e
e W P = O

58 Format No.: FirstRanker/Stud/| 384 00/ Revision: 00

» Fi ke r.com www.FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice
: www.FirstRanker.com www.FirstRanker.com

GENERAL PROCEDURE

Creating the New Project:

1. To create a new project, choose Projeci>Create New Project. The Create Mew Project dialog box
appears which lets you base your new project on a project femplate.

2. Make sure the Tool chain is set to ARM, and click OK.

3. Select the project template Empty projedt, and click ok button. Which simply creates an emply project
that uses default project setting?

4. In the standard Save As dialog box that appears, specify where you want to place your project file, that
is, in your newly created projects directory. Type your project name in the File name bax, and dick Save

to create the new project Eg LED
The project will appear in the Workspace window.

To Creating ygur Application ‘C' file, Choose FILE menu and select NEW > File.

Edit the applicetien-code-inCLanguage-Eg-led ¢
To Save your 'C' file, Choose File >=Save As. In the standard Save As dialog box that appears, specify

where you want fo place your projedt file, that is, in your project directory. Type your filename in the
Filename box, and dick Save to create the new project. Eg. Led.c

Adding Files to the Project:

1. In the Workspace window, select the destination to which you want o add a source file; a group or, a5in
this case, directly fo the project.

2. Choose Project>Add Files to open a standard browse dialog box. Locate the files led ¢ select them in
the file selection list, and click Open to add them to the project! project.

To save your work space, Choose File>Save Workspace and specify where you want to place your
workspace file. In this tulorial, you should place it in your newly created project directory. Type LED in
the File name box, and dick save button.
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Setting Project Options:

Mow you will set the project options. For application projects, options can be set on all levels of nodes.
First you will set the general options fo suit the processor configuration in this futorial. Because these
options must be the same for the whole build configuration, they must be set on the project node.

1. Select the project folder icon LED - Debug in the Workspace window and choose Project>Options. Then
select Output Converter in the Category list fo display the linker oplion pages.

The Output options are used for specifying details about the oufput format and the level of debugging
information included in the output file.

Select “option” on the popup menu.

After selecting popup menu window shows as given below.

Select output format as “Intel Extended”, output file in the format of hex format.

Select the linker file menu, linker configuration file available at project directory.
Choose Project=Rebuild ALL

If your project hag no emor Building completed and Hex file generated

Far Creating the Hex file, we choose oulput file format as given below.
Select Linker file as given below.
To Compile this Project, Choose Project>Rebuild ALL

If there is no ermor, Message window shows like this. Now Hex file is created.

ISP Utility:

NXP Semiconductors produce a range of Microcontrollers that feature both on-chip Flash memory and
the ability fo be reprogrammed using In-System Programming technology. Flash Magic is Windows
software that allows easy access to all the ISP features provided by the devices. These features include:

" Erasing the Flash memory (individual blocks or the whole device)
Programming the Flash memary

" Modifying the Boot Vector and Status Byte

" Reading Flash memaory

" Performing a blank check on a section of Flash memory
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: Reading the signature bytes
: Reading and writing the security bits
- Direct load of a new baud rate (high speed communications)

: Sending commands to place device in Boot loader mode

Under Windows, only one application may have access the COM Port at any one time, preventing
other applications from using the COM Port. Flash Magic only obtains access to the selected COM Port
when ISP operations are being performed. This means that other applications that need to use the COM
Port, such as debugging tools, may be used while Flash Magic is loaded. Note that in this manual third
party Compilers are listed alphabetically. No preferences are indicated or implied.

Procedure to down load and run this program:
Select the COM Port

Select thg Baud Rate

Select Device | Eg LPC2148)

Interface |- None |SP

Select Ogc. Freguency = 12Mhz

Enable “ Erase Blocks used by Hex files®

Select the Hex File to be downloaded.

=g ot B e R =
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Processing:
After completely downloaded, window shows

#® Flash Magic - NON PRODUCTION USE ONLY |
File ISP Options Tools Help

G EH A @@y B > | 9| O ii'IL.J
Step 1 - Communications

COM Port: [COM 1 = | |[Eraze block D (0=000000-0=x000FFF)
Erase block 1 [0=001 000-0x001FFF) | |
Baud Rate: |19200 =| |Erase block 2 [0x002000-0x<002FFF)
. Erase block 3 [Dx003000-0=003FFF] .
Dewvice: [LPC2148 | |Erase block 8 [0x004000-0x004FFF]
Interface: [Nane (15P) =] Erasze block 5 [0x005000-0x005FFF]
) [ Eraze all Flazh+Code Fd Prot
Dzcillator Freq. (MHz): I-I 2.0000 [+ Eraze blocks used by Hex File

Hex File: |F:'~.IJ.5|FI T AaPPA\DebughsExe AR T hex Browwsa, I F

[ Fill urused Flas
I_ 9 = | [ || [ LA
I- - L=

Or-Liree raimireg classes for microcontroller: and embedded networking ard
Irkerretweorking

Finizhed |z IS
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List of Projects

« ARM LPC2148 Processor based Station Recognition System

« ARM LPC2148 Processor based remote bank locker system

« ARMT LPC2148 Processor based vending machine

« ARMY LPC2148 Processor based flood intimation system

« ARM7 LPC2148 Processor based Green House Control system
« ARM7Y LPC 2148 Processor based Indusirial monitor and control

« ARMT LPC 2148 Processor based Advance car protection

« ARMT LPC 2{48 Processor based Industnial Fault detection and announciator

= ARM7 LPC 2148 Processor based Cell Phone Controlled Two Aws robotics with A

« ARMT LPC 2148 Processor based Cell Phone Controlled Thege Axis robotics with Al
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