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7 Wi
Certificate course on

o Programming and Interfacing, 2019-20

.-

The course *Arduino programming and Interfacing” is designed to acquaint the Internet of things
B ) (IOT) to the young minds. The curriculum includes the basics of Electronics and Arduino
; - programming which are the gateways 1o the 10T world, 1t will favour the learners, by inculcating the
’ creative, mnovative ideas of hardware interfacing and their administration using software
i programming. In the curriculum, emphasis is laid on cnhancing learner’s technical, problem solving

i | skills and thus on their employability.

% 1

‘54 : Modulem commences with ‘Basics concepts of clectricity”, and is aimed at imparting the students
with an understanding of the concept and identification of basic clectrical elements which they apply
o | in the upcoming modules. These concepts are very much important to design an effective and
it accurate [OT system.

E',:: | Module two focuses on hardware designing components such as bread board, switches.
E potentiometers, etc., that is essential for any 10T system. The students will be able to learn and
| & understand the functionality and application of these electronic components.

3

_;"‘“ﬁj In Module three, emphasis is laid on *Types of Arduino boards and Arduino UNO’. This module
¢ acquaints the students with the architecture and pin diagram of Arduino UNO electronic board and
K equips them with the knowledge of on board components.

E i Moduie four deals with the "programming skills' of Arduino. In this module students actively
1 participate in learning the programming instructions that actually drive the hardware board. It
5 A empowers the students with effective communication techniques using a personal computer. It also

ey aims to polish their writing skills.

Module five dwells on basic projects using Arduino UNO. This module is the practical implication of

all the knowledge that the student has gained in first four modules. The module will help students to

get a better understanding of Arduino interfacing with PC and programming. Thus after completion
- of the course, student will confidently step towards building the carrier in Internet of Things

ing Outcomes

course aims to build up student’s analytical and programming skills to deal with the practical
ns of IOT world. On successful completion of this course, students will be able to:

understanding of the basic principles of clectronics
hoose a right clectrical component for a specific circuit
nding of selecting and designing on effective Arduino based 10T system for

CamScanner
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_Contents/ Concepts
Voltage, electrical current
resistance and their units
Ohm’s law
. Resistors, their identification using
., Antroductic asic electrical color codes
- components and their identification. Getting familiar with Multimeter
Measuring voltage, current and
resistance using multimeter.
Module 11: i s
»  Switches, potentiometer 11-18
Swilches, Potentiometers, = D,'Odcs o ;
i = Light Emitting diodes
<8 * Internet of things
_ Module 111: ¢ Introduction to Arduino
: *  Types of Arduino boards 19-25
Introduction to 10T and Arduino ¢ Arduino UNO
*  Pin diagram of Arduino UNO
Module 1V: e Variables and data types
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‘ *  Project to blink LED
| Module V: . Apa}og read scr_ial
k *  Digital read serial 3545
e Applications of Arduino UNO * Read analog volmge
T * Controlling an LED using push
F“‘ J button
i
B
' e Evaluation Criteria
The students shall be evaluated on practical as well as theoritical topics covered in the course. It shall be both in written |
and practical form. |
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Recommended/Reference Text Books and Resources:

Text
Arduino sketches-Tools and techniques for programming by James A. Langbridge

References
a) Learn to program in Arduino C by William P. Osborne
b) Arduino starter kit manualby Mike Roberts.
o) Building Arduino projects for Internet of Things by Adeel Javed.

Web Resources

e hitps://www.arduino.cc/en/Tutorial/BuiltlnExamples an Arduino official site

. h“r’s:f}‘www.tmkercml.cnn'l,{(l;lshhuar_cl'.’lvpc=circLl_llx&jcull_ln;.cl:_g_n.1=.g1qu.gns an interactive simulator to
get familiar with the Arduino UNO
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SML Government Degree College, Yemmiganur
Certificate course on
Basics of Arduino Interfacing and programming, 2019-20
Text material

Chapter 1: Basic Electrical components and their identification

Electric voltage:

Voltage is gencrally defined as the clectric potential difference between two points that actually exists
due to the variation in charge concentration. It is measured in units of volts (V). The voltage at a point is
measured using either a voltmeter or a multimeter.

[oltmeter voltmeter schematic symbol
Electric current:

The rate of flow of clectric charge or efectrons in 4 circuit is ¢
measured in units of Ampere(A).
Ammeter.

lefined as Electric current. it is
The instrument used to measure electric current is called an

Ammeter Ammeter schematic symbol

Electrical resistance:

The obstruction for the free flow of electrons in a material is defined as the resistance. Its units
are Ohm. The value of resistance can be measured by using a multimeter or resistor color codes.

CamScanner
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schematic symbol of a resistor

Ohm's law:
The Ohm'’s law says that amount of current (I) flowing through a conductor is proportional
to the potential (voltage-V) difference at its ends,
e Val
V=IR
Where R is the resistance of the conductor
This law can be used to find one quantity when the other two are known.

Resistors:
A resistor is a device that offers a desired resistance for the current flow. Resistors are
generally employed to limit the value of current flowing through a circuit. There are different types

of resistors available in the market with diverse rating and sizes. Some of these are discussed
below.

*  Wire wound Resistors

Wire wound Resistors
These resistors vary in physical appearance and size. These wire-wound resistors are commonly a
length of wires usually made of an alloy such as nickel chromium or copper-nickel manganese
alloy. These resistors are the oldest type of resistors having excellent properties like high power
ratings and low resistive values.

B i S

(5 & e Metal film Resistor

Connecting Leads
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These resistors are made from metal oxide or small rods of ceramic-coated metal. Their resistivity
is controlled by the thickness of the coating layer. The properties like reliability, accuracy and
stability are considerably better for these resistors. These resistors can be obtained in a wide range
of resistance values (from a tew ohms to millions of ohms).

Thick film and Thin film Resistors

€

F.

Thin film 1esigtors Thick film resistors

Thin film resistors are made by sputtering some resistive material on to an insulating substrate
(a method of vacuum deposition), and are therefore more expensive than the thick film resistors.
The resistive element for these resistors is approximately 1000 angstroms. Thin film resistors have
better temperature coefficients, lower capacitance, low parasitic inductance and low noise. These
are mostly used for applications that require high accuracy and high stability. These films have
tolerances ranging from | to 2%, and a temperature coefficient between + 200 or +250 and -200 or
-250. These are widely available as low-cost resistors.

Surface mount Resistors

Surface mount Resistors

Surface mount resistors come in a variety of packages size and shape agreed by the EIA (Electronic
Industry Alliance). These are made by depositing a film of resistive material and don’t have enough
spacc for color-code bands owing to small size. SMDs are smaller than their traditior‘;al
counterparts. They are often square, rectangular or oval in shape, with very low profiles. Instead of
wire leads that go through the PCB, SMD’s have small leads or pins that are soldered to pads on
the surface of the board. The tolerance may be as low as 0.02% and consists of 3 or 4 letters as an
indication. The smallest size of the 0201 package is a tiny 0.60mm x 0.30mm resistor and this three
number code works in a similar way to the color code bands on wire-ended resistors.

Network Resistors

Network resistors are a combination of resistances that give identical value to all pins. These
resistors are available in dual inline and single inline packages.
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Variable Resistors
Most commonly used types of variable resistors are potentiometers and presets. These resistors
consist of fixed value of resistance between two terminals and are mostly used for setting the
sensitivity of sensors and voltage division. A wiper or a knob (moving part of the potentiometer)
changes the resistance that can be rotated. These resistors have three tabs / pins, in which the wiper
is the middle tab / pin that acts as a voltage divider, when all the tabs are used. When the middle tab

is used along with the other tab, it becomes a rheostat or variable resistor. When only the side tabs
are used, then it behaves as a fixed resistor.

e Special Resistors

These are classified into two types: 1) Thermistors and 2) Light-Dependent Resistors

Thermistors

A thermistor is a type of resistor whose resistance is dependent on temperature. Thermistors are of
two opposite fundamental types:

» Negative temperature coefficient( NTC) thermistors are the devices whose, resistance decreases as
temperature rises. An NTC is commonly used as a temperature sensor, or in serics with a circuit as
an inrush current limiter,

 Positive temperature coefficient( PTC) thermistors are the devices whose , resistance increases as
temperature rises. PTC thermistors are commonly installed in series with a circuit, and used to
proicct against over current conditions, as resettable fuses.

« Light-dependent Resistors (LDR)

— AR

Light-dependent Resistors

(%] CamScanner
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Light-dependent resistors are very useful in different electronic circuits, especially in clocks,
alarms and street lights. When the resistor is in darkness, its resistance is very high (1 Mega Ohm)
while in light, the resistance falls down to a few kilo Ohms,

These resistors come in different shapes and colors, Depending on the ambient light, these resistors
are used to turn ‘on’ or turn ‘off” devices,

Resistor Color Code Calculation

In a 4 band resistor:

The first digit or band indicates, first significant figure of component.
The second digit indicates, second significant figure of component.
The third digit indicates the decimal multiplier

The fourth digit indicates tolerance of value in percentage.

5 Bands Resistor Color Code:
In the above 5 bands resistors, the first three colors indicate significant values, and the

fourth and fifth colors indicate multiplying and tolerance values.

6 Bands Resistor Color Code:
In the above 6 bands resistors, the first three colors indicate significant values; the Fourth

color indicates multiplying factor, the fifth color indicates tolerance and the sixth indicates TCR.

In the case of Surface mounted resistors their value can be find using EIA — 96 system

available at the site htp://www.resistorguide.com/resistor-smd-code/ and by using the android

application ‘Resistor SMD code calculator’

Multimeter:
A multimeter is a device used to measure voltage, resistance, current, capacitance and

continuity of a circuit.

The Dial Setting
The dial of the DMM allows you to choose the function you’re interested in measuring.

Whether you intend to measure one of the three elements of Ohm’s Law, or a more advanced
function like frequency or capacitance, you must first set the dial to the appropriate function.
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Setting the Range

The dial also plays another essential role in measuring electricity
range of measurement. The range you select on the dia

precise, your reading is. This is called resolution.

~ that of determining the

I determines the placement of the decimal
point as it appears on the LCD. In turn, the position of the decimal point determine

s how refined, or

‘UMQ"" Pff e Symbals .‘-I'c:nur?mcn! Deseriptions
S ¥ Phbchieng

Y~ | AC Voliage Measures amount of AC Electrical Pressure
V= [DC Volage Measures amount of DC Elecirical Pressure
mV | Milli Volis 00V or 1/1000V
A Amperes Measures amount of electron flow
mA | Milli Amperes 001 or 1/1000A
Q| Ohms { electron
M- Diode
'I]) Audible j

A il | resislance

I T

SLIDE SWITCH

g —\ LEFT = OFF
NUMERICAL VALUE MIDDLE= DC VOLTS
OF VOLTS DC mA
OR mA OHMS

OR OHMS RIGHT =~ ACVOLTS
DISPLAYED HERE I [ AC mA
o i
OFF ] Ac 1———‘
i B = DC-N DM-8010
OVE ROTAR' o
SWITCH TO |[, 100, ]| MOVEROTARY
THIS AREA TO ?l]. * p . SWITCH TO
200 20 THIS AREA TO
READ OHMS ¢ READ VOLTS
(SELECT RANGE) 2K, o2 (SELECT RANGE)
20K * 200
200K * 200 MOVE ROTARY
PVE A SWITCH TO
. s 200u THIS AREA TO
20M * s e 2m % READ mA
N “ £ 1ve . (SELECT RANGE)
10A mA COM VAo
PLUG PROBES @ @ @ @ PLUG PROBES
HERE TO f T T f HERE TO
MEASURE mA . == MEASURE VOLTS

OR OHMS

Instrument Input Jacks or Ports The input jacks or ports of a multimeter
the instrument. Use care when connecting lcads to your instrument., P

are the working ends of

ay close attention and be sure

to connect the leads into the correct port that is marked for the measurement selected on the dial.

DC Voltage Measurements:

To measure DC voltage, we place the Red lead into the V © and the black lead into COM

port. Turn the dial or switch to VDC or V. As in the example below, we w

voltage of a 9V battery so the best range would be the 20 V range.
the voltage of the battery

ant to measure the

Then the voltage displayed is

CamScanner
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AC Voltage Measurement: TA
To measure AC voltage, we place the Red lead into the V €2 port and black lead into the

COM port. Turn the dial or switch to VAC or V. As an example the meter would be set to the 200

V range to measure a 120V outlet,

il

Current Measurements
Current is the electron flow that causes electrical equipment to operate. When the

equipment is turned on, it is considered to be a —loadl on the circuit. A load is any clectrical |
component, such as a lamp, stereo, motor or heating eclement, that draws current. Current
measured in amperes, or amps. To measure an electric current, red lead is connected to either
or 10A port and the black lead to COM port. The multimeter must be connected in series

%) CamScanner
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Battery

Continuity Measurement

Continuity is a quick check to see if a circuit is complete. Good fuses and closed switches
have continuity. During a continuity measurement, the multimeter sends a small current potential
through the circuit to measures the resistance of the circuit. The value for the maximum resistance
can vary from meter to meter. Most will indicate continuity from 0 to 50 ohms. An audible alarm
was added to aid in making fast go-no-go testing without taking your eyes of your work.

Continuity

Resistance Measurements

Resistance is measured in Ohms. When you first place the meter in the () function the meter
will give a display of —OLI or —1 I indicating an infinite reading. It is important when
measuring Resistance that the circuit be de-energized or turned off, or the circuit may damage the
meter. Most meters have overload protection on all ranges to prevent this, but you should check the
specifications of your digital multimeter to be sure.

5 roee s BSOS il
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Diode Measurement

A diode is a semiconductor device which allows current to flow in only one direction. The
standard Ohms function on a digital multimeter does not supply enough energy to test a diode. The
diode function applies an appropriate amount of pressure, (or voltage potential), and measures the
voltage drop across the diode.
To test a diode, first measure the forward bias of the diode. For most silicon diodes the voltage
drop should measure around .5V +/- 2V.

Forward Bias

|
| I

Reverse Bias

-+ e
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Chapter II: Switches, Potentiometers, Sensors and actuators

Bread board

A breadboard is a circuit board that is used to make temporary circuits, It is a device having
electronics and test circuit designs. The electronic elements inside the electronic circuits can be
interchanged by inserting the terminals and leads into holes and later connecting it with the help of
appropriate wires. The device has stripes of metal below the board that connects the holes placed
on the top of the board. The connections of the breadboard are mostly temporary and the elements
can further be reassembled and reused without any damage. Breadboards are generally used in
electrical engineering. Engineers make use of breadboards in order to test different products made
by them. Using breadboard is the most efficient way of testing and also they are cost effective.
They can be reused again and again for the purpose of testing.

Breadboards are generally used to test circuits. As this device have holes in it. In order to
form a circuit, wires are inserted simply inside the holes. An advantage of using a breadboard is
that the positions of the wires can be changed if they are placed in a wrong order. In the below
diagram you can see alphabets are used in order to identify vertical columns and numbers are used
in order to identify vertical columns.

In the below diagram you can see both the vertical columns and horizontal to be connected
internally.

L=IQm mMoO®) eIt 1.,
oo eeeee ss|S8333 188238 1353

00 [‘00000] 100004 |,, $ | s2sss] Jessss [*%]
B8 | TTT0 100000 154 $g 182528 2 eiet 10
0 00000 (00000 zo $$| 28383 |23322 (23|
.z eo0ee| [o000e |00 it Ittty
00 (00000 |00000 00 $3| 22323 33332 (32
ss000| |esose vohssstdl 130288 1c,

00 o000 |[0000e 00 33 ossssd|3333s sz
” sooeel lovoce |04 $ozsiiz||siii: sk
eseee| leosee (90 $§2|33322] Is5222 |33 |
33 evoee| [ecoee |30 23| 33323 [23332 8%
oo | ® . *eeee oo |

RE A “Tlsssslyzzes |T |

Push button switch
A hand switch / Pushbutton switch is an electrical switch actuated by a person’s hand motion. Most
pushbutton switches have an internal spring mechanism returning the button to its “out,” or

“unpressed,” position, for momentary operation.
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A common form of industrial pushbutton switch looks something like this:

Button

__ Threaded neck

NC terminal € NC terminal

NO terminal NO terminal

InstrumentationTools.com

When pressed, the downward motion of the actuator breaks the electrical bridge between the two
NC contacts, forming a new bridge between the NO contacts:

Y Switch in the actuated
memmmm  (Pressed) state

NC terminal.———:l =1 NC terminal

NO terminal.— —& NO terminal

InstrumentationTools.com

The schematic diagram symbol for this type of switch looks much like the real thing, with
the normally-closed contact set on top and the normally-open contact set below:

ﬁh—
ﬁh

o T S R e R e - DR A : R e R e N
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A potentiometer is a three-terminal resistor where resistance can be manually ldjumd
current flow. If only two terminals are used, one end and the wiper, it acts as a variable
or rheostat. They are used to accurately measure voltage and help achieve a variable

oltags from a fixed-voltage source. Potentiometers are commonly used to control electrical
- devices such as volume controls on audio equipment, ete,

| Construction
4 Potentiometers comprise a resistive element and a sliding contact (wiper) that moves along

the e!eqlmt. Input voltage is applied across the terminals of the resistive element and output
voltage is measured at the sliding contact.

4 Input Voltoge ——ou—p,

4— Output Voltage —Jp

Rotatory potentiometers

These are the most common types of potentiometers where the adjustable wiper moves in
an angular (circular) movement using a knob or dial. It is made up of 2 pins connected to a resistive
element placed in a semi circular pattern and another connected to a rotary knob.

€

Rotary potentiometer
construction

Resistive strip

Diode:
"l A diode is a two terminal clectronic device that conducts current in one dircction only. I
 low resistance in one dircction (forward bias) and high resistance in the other(reverse bi
schematic symbol for a PN junction diode is shown below. The bar/ line on a real di
he cathode terminal and the other terminal would be anode,

%) CamScanner
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= Depletion region
Cathede

Schematic symbol

/ Stripe marks cathode

Real componen! appearance

(),

V-I Characteristics of PN junction diode:

The voltage to current characteristic curve of a PN junction diode in forward and reverse
bias is shown below. For every PN junction diode, the forward current increases after barrier
potential value. It is 0.7 V for germanium based and 1.1 V for silicon based diodes.
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Rouncled Flat side
side (Negative)

(Positive) -~
Longer lead Shorter lead
(Positive)

(Negativa)

Shorter lead on an LED denotes the cathode and the longer one indicates the anode.

INTRODUCTION TO 10T

IOT (Internet of Things) is a system of devices such as sensors, home appliances, vehicles
elc., connected to internet and can be controlled by using a PC or a mobile phone. It is a platform
for all the devices to interact and collaborate with each other. Examples of IOT devices are smart
bands (activity trackers), Amazon echo, Google home, Nest Cam and Thermostat, Smart TV,
Driverless cars etc,. The unique feature of IOT is that it automatically controls any device

connected to the network without human intervention. Thus 10T reduces the human effort and
makes things easier.

INTRODUCTION TO ARDUINO

Arduino is an open — source, easy to use electronics platform that includes both hardware
and software. The software runs on Mac, Windows and Linux. The Arduino boards can read the
data from various sensors and sends signals to actuators.

I) TYPES OF ARDUINO BOARDS

As Arduino design is an open source, several companies and individuals have developed their
own Arduino-compatible boards. Anyone is free to make their own Arduino-based derivative, but
the name and logo of Arduino are trademarked. Various types of Arduino boards are Arduino
UNO, Arduino Leonardo, Arduino Ethernet, Arduino micro (mini), Arduino Duye, LilyPad,
Arduino Robot, and Arduino Esplora. Each board has different specifications and applications. In
this course we are mainly focusing on Arduino UNO.

IT) ARDUINO UNO
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Block diagram of Arduino board
IMPORTANT PARTS OF AN ARDUINO BOARD
1. ATMEGA 328P microcontroller: ATMEGA 328P is a high performance, low power
consumption 8 — bit microcontroller. It has 32KB ISP flash memory with read-while-write
capabilities, 1024B EEPROM, 2KB SRAM, 23 general purpose 1/O lines, 32 general purpose
working registers, three flexible timer/counters, internal and external interrupts, serial
programmable USART, a byte-oriented 2-wire serial interface, SPI serial port, a 6-channel 10-bit
A/D converter.
The microcontroller can be powered by two methods

a) By using an external voltage source and

b) Through an USB interface
2. Voltage management and voltage regulation circuit: It delivers the necessary power
required for microcontroller and digital 1/0 pins.
3. USB to UART interface: This part of the hardware is used to establish a serial communication
in between the PC and Arduino board particularly to load the sketches to the Arduino.
4. Pin header and Peripheral test poiits: These are the set of digital /O and analog input pins.

I1I) PIN DIAGRAM OF ARDUINO UNO
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1. Digital I/O pins: Arduino UNO has 14 digital I/O pins. These pins are used to detect a voltage
from a device as well as to output a voltage to the device. If the voltage is higher than some value,
the microcontroller will detect the digital input as HIGH/I otherwisc the signal is treated as
LOW/0. Similarly, If the microcontroller instructs the output to be high, then the output will
produce a voltage generally about 5 or 3.3 volts. If it instructs the output to be LOW, it is
connected to the ground and produces no voltage.
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2: Analog pins: These are the six ping starting from A0 to A5, The analog input pins support 10-
bit analog-to-digital conversion,

3. Power pins: There are 5 power pins on Arduino board, These are Vin, 5V, 3.3 V and two

ground pins, Vin is the input voltage to the Arduino board when it's using an external power
source,

4. Other Pins:
AREF; reference voltage for the analog inputs.
Reset; bring this line LOW to reset the microcontroller.

PROGRAMMING AN ARDUINO:

The software required to program an Arduino is called integrated development
Environment (IDE) which can be installed from Arduino’s official website. IDE includes a source
file editor, a compiler to convert the source file to binary file and a debugger to detect the flaws in
the program. The Arduino IDE is a fully integrated picce of software written in Java which can
run on multiple platforms. The IDE is available for Windows, Mac OS X. and Linux.

Variables and Data Types:

A variable is a memory location allocated to data(input/output) that can be changed as
required. By declaring a variable, you are asking the compiler to allocate a specific amount of
memory. When declaring a variable, it is important to first specify the data type and then the
variable name. Optionally, you may assign a value by using the equal sign. Finally, finish with a
semicolon. An example to declare a variable is shown below.

long data;
char usertext;
int pin_number = 42;

In the previous example, usertext hints that the variable contains some text that comes from an
external source. The variable pin_number = 42; suggests that this is the pin ID for input or output

operations : . :
There are different types of data, while writing a sketch we must tell the compiler about

the type of data we want to store. Different data types are

Data type Contents
Void No data type
Boolean True or false

Char One character, stored as an ASCII number (‘A’, ‘B’, ‘/C’..))
unsigned char Dccimal numbers, from 0 to 255

Byte Decimal numbers, from 0 to 255

Int Decimal numbers, from —-32,768 to 32,767

unsigned int Decimal numbers, from 0 to 65,535

Word _ﬂ_wggci_mf_l_ggg_tlhiers, from 0 to 65,535

LR
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,,\3 g "'-.3 ‘“ .:___,- : #H-ﬁ
R oy Decimal numbers, from =2 1’471 83,
gned _ ' Decimal numbers, from 0 tc4,2 )5
T short” Decimal numbers, 32,768 t032 767"
e Ploat Floating point numbers, from ~3.4028235 x 1038 to 3.4028235
e Double Floating point numbers
K String An array of char
g String Advanced arrays of char
i Array A collection of variables

Conditional statements (if, for, and while):

if Statement e
The if statement is the simplest of conditional statements and is used to verify whether an e
expression is equal to a result. It is used as follows: i

if (expression)

{

statement;

]

if .. else statement ,
We can execute two sets of instructions using an if .. else statement. The structure for this i
is as follows.

if (expression)

{

s
PR

——

S T

do_this; {3
\ :
Else
{

do_that;

}

while Loop ;
The while loop will loop over the same code when a condition is satisfied. C

following example.

~while (button == false)

%] CamScanner

Scanned with CamScanner



functions used to access /0 pins are known as I/O functions.

~ Digital VO

q Digital VO is defined to communicate using a digital signal generally a logical | or

logical 0. In Arduino, logic 1 is defined as having a “high™ voltage normally 5 or 3.3 volts and

logic 0 is defined as having a “low” voltage, which is generally a ground. o
pinMode()

In order to use a pin as a digital input/output, we must configure it using pinMode(). It has

two parameters pin and Mode. The pin parameter is used to the pin number and mode is used to
set the pin to either high or low. For example the statement,

pinMode(ledpin output)

Sets the ledpin as output pin. Another example is
pinMode(2 input)

this statement is used to read the voltage at pin 2.

digitalRead()
This function is used to read the state of a digital pin(digital HIGH or digital LOW). For
example the function

result = digitalRead(2)
reads the status of pin 2 and treats it as result.

digitalWrite()

This function is used to write the state of a pin that was already declared as an OUTPUT.
digitalWrite(pin, value);
The pin parameter is the pin number you want to write to, and the value is the logical level you
want to write; HIGH or LOW.

Arduino IDE
Arduino software is also known as Integrated Development Environment (IDE). It is like
a text editor that allows us to write the sketch (code/program) and upload it to Arduino board.
" One can write the code in two methods, 1) using Online mode and 2) Desktop mode. _ ¥
a4 Online mode is generally used when we have an active internet connection. All the
tches we write in this mode are saved to Arduino cloud. Desktop mode is used when we are
fline. Arduino IDE can be downloaded from Getting Started with Arduino products | Arduin
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Now we shall work with some of the practical situations of writing sketches using Arduino
IDE, compiling and uploading to Arduino UNO board

Project to blink an LED

‘,v’$
Blink

Turns an LED on for one second, then off for one second, repeatedly.
Most Arduinos have an on-board LED you can control. On the UNO, MEGA and ZERO
it is attached to digital pin 13, on MKR 1000 on pin 6. LED BUILTIN is set to

the correct LED pin independent ot which board is used.

Schematic

reirrrreryrt

I
;
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ou press reset or powe the board

zital pin LED_BUILTIN as an output,
LED_BUILTIN, OUTPUT);

d loop() {
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
~ delay(1000): // wait for a second

digitalWrite(LED _BUILTIN, LOW);  //turn the LED off by making the voltage LOW
delay(1000); // wait for a second
}
Analog read serial
" /*
AnalogReadSerial

Reads an analog input on pin 0, prints the result to the Serial Monitor.
Graphical representation is available using Serial Plotter (Tools > Serial Plotter menu).
Attach the center pin of a potentiometer to pin A0, and the outside pins to +5V and ground.

| Schematic |

Axduing

POTENTIOMETER

Y

AAAA

ey
III!II_
FRAEREEEE R
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orValue = analogRead(A0);
print out the value you read:

erial printin(sensorValue);
lelay(1);  // delay in between reads for stability

Digital read serial 1

J*
DigitalRcadSerial

T

Reads a digital input on pin 2, prints the result to the Serial Monitor

P

Schematic

E

{ %
A dua &
s ! - PUSH DUTTON

g b=

5

I -

§ p==

- AT g b

-t Al a

- A2 3 b=
=y Al

- " e

- AN nie 0 e

.; // digital pin 2 has a pushbutton attached to it. Give it a name:
~int pushButton = 2;

¥
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at pin:

e = digitalRead(pushButton);
// print out the state of the button;
~ Serial printin(buttonState); -
~ delay(l);  //delay in between reads for stability
F)

8 Read Analog Voltage

| Reads an analog input on pin 0, converts it to voltage, and prints the result to the Serial Monitor.
,, Graphical representation is available using Serial Plotter (Tools > Serial Plotter menu).

Attach the center pin of a potentiometer to pin A0, and the outside pins to +5V and ground.

*; }

Schematic

el

By

* Arduinn
uND
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Convert the analog reading (which goes from 0 - 1023) to a voltage (0 - 5V):
 float voltage = sensorValue * (5.0 / 1023.0);
// print out the value you read:

Serial.println(voltage);

a i } i
ok

E‘-.f";_ Controlling LED using push button

K g Button

Turns on and off'a light emitting diode(LED) connected to digital pin 13,

when pressing a pushbutton attached to pin 2,

- Schematic

CamScanner
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- void setup() {
// initialize the LED pin as an output:
pinMode(ledPin, OUTPUT);

// initialize the pushbutton pin as an input:

~ pinMode(buttonPin, INPUT):

CamScanner
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e demonstrates the use of analog output (Pulse Width Modulation (PWM)) to fade ar
a technique for getting an analog-like behavior from a digital output by switching it offa

and with different ratio between on and off time.

_J Hardware Required

* Arduino board
« LED
A s 220 ohm resistor
e 1 » hook-up wires
'é_:j‘:,' + breadboard
(% # e

fiﬂf_-_»;f. Circuit

| i An LED connected to digital output pin 9 through a 220 ohm resistor.

Schematic

%) CamScanner
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/1 fade in from min (o max in incremeits of 5 puints:

for (int fadeValue = 0 ; fadeValue <= 255; fadeValue += 5) {

/] sets the value (range from 0 to 255);
analogWrite(ledPin, fadeValue);
/1 wait for 30 milliseconds to see the dimming effect
delay(30);
}
// fade out from max to min in increments of 5 points:
..'..':'for.(int fadeValue = 255 ; fadeValue >= 0; fadeValue -= 5) {

: - // sets the value (range from 0 to 255):

“analogWrite(ledPin, fadeValue);

%) CamScanner
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is method can be used to control any series of digital outputs that depends
on an analog input.
. Schematic
|13 o | .
= AR D:'
EE N R e e A ..--ﬁ; ——t
: s e~ W——D
=
The circuit:
- LEDs from pins 2 through 11 to ground

%) CamScanner
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void setup() {
/l loop over the pin array and set them all to output;
for (int thisLed = 0; thisLed < ledCount; thisLed++) {

pinMode(ledPins[thisLed], OUTPUT):

void loop() {
// read the potentiometer:

int sensorReading = analogRead(analogPin);

// map the result to a range from 0 to the number of LEDs:

int ledLevel = map(sensorReading, 0, 1023, 0, ledCount):

// loop over the LED array:

for (int thisLed = 0; thisLed < ledCount; thisLed++) !
/1 if the array element's index is less than ledLevel,
// turn the pin for this element on:
if (thisLed < ledLevel) {

digitalWrite(ledPins[thisLed], HIGH);

}
// turn off all pins higher than the ledLevel:
else {

digitalWrite(ledPins[thisLed], LOW);

}

CamScanner
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ors written in page 2 is taken from
.mWMf-ms:stom—and-color-codes-m-elecﬂomWﬂMﬂ -
mounted resistors(page 6) obtained

 https://www.idealind.com/content/dam/electrical /assets TestMeasurement/Multimeters/basics-of-
QMLH_GMM

~ Multimeter  dial: https://electronics.stackexchange.com/questions/446940/what-does-the-
multimeter-dial-do-internally

6. Multimeter symbols and functions: https://www.pinterest.com/pin/817895982302224822/
7. Dc and ac voltage measurement: https://www.allaboutcircuits.com/textbook/direct-current/chpt-
- 3/safe-meter-usage/
8. Current measurement: https://www.electronicshub.org/current-measurement-using-multimeter/
9. Continuity test, diode test: https://www sciencebuddies.org/science-fair-projects/references/how-
to-use-a-multimeter

~ 10. Push button switch: https:/instrumentationtools.com/hand-switches/
- 11. Diode diagram: 03250.png (535x313) (allaboutcircuits.com)

12. instrumentationtools.com v-i-characteristic-curve-of-diode.png (783 %622

13. LED led example.png (500x349) (owlcircuits.com)
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SML GOVT.DEGREE COLLEGE, YEMMIGANUR
DEPARTMENT OF PHYSICS

QUESTION PAPER

TIME: 2 HOURS MAX. MARKS: 50 M

Answer any FIVE questions 5x10=50M

1. State and Explain Ohm’s law ? Discuss about the types of resistors.

2. Explain the process to determine the resistance value of a four band resistor. What is

.ﬁ the color code of a 10 K12 resistor having four bands and a tolerance of 5 % ?

fﬁ .' 3. Explain the process of continuity test, de and ac voltage measurement using a digital
:: ' multimeter ?

F[f ] 4. Explain the V-I characteristics of a PN junction diode. Explain about the working of

Light emitting diode.

5. Explain about the block diagram of Arduino micro controller board. Explain about the
pin diagram of Arduino UNO.
6. Discuss about I/O functions used to program Arduino UNO. With the help of a

schematic, write a sketch to read and display analog voltage using Arduino UNO.
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THANK YOU

ORGANISED BY -_
K THE DEPARTMENT OF PHYSICS, 2019-2020.
8 Sri J Hemanth Dr. R Madhuri B Masood vali
B (Convener) (Co- Convener) (Coordinator)
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