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Introduction

Embedded System Arduino Nano Microcontroller :
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Arduino Nano is a small, complete, and breadboard-friendly development board based on the ATmega328
(Arduino Nano 3.0) or ATmegal68 (Arduino Nano 2.x). It has more or less the same functionality of the
Arduino UNO, but in a different package. It lacks only a DC power jack, and works with a Mini-B USB cable
instead of a standard one. The connectivity is the same as the Arduino UNO board Features ofArduinoNano

FEATURES DESCRIPTION
Microcontroller Operating ATmega328P
Voltage Input 5V
Voltage (Recommended) Input 7-12V
Voltage (Limit) 6-20V
Digital I/O Pins 14 (of which 6 can provide PWM output)
Analog Input Pins 8 (AD-AT)
DC Current per I'O Pin 40mA
Flash Memory 32KB (of which 2KB used by bootloader)
SRAM KB
EEPROM IKB
Clock Speed 16 MHz
USB Interface Mini-B USB (for programming and power)
Dimensions 45mm x 18mm
AM OTEC H Embedded/loT Development | Autc?mation Sevices | Tl.'aining_&.Counse.IIing
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Universal Development Board(UDB)
One Development for
Studying Embedded Systems | Project Development | Product Prototyping

on below multiple Microcontrollers
8051 Shield & PIC18F/16F Dev. Boards | Arduino Uno | ESP32 Devkit V1 | Arduino/STM32 Nano Boards

Slot 1- Arduino Uno Boards / 8051 & PIC Dety. Boards by Amotech Labs
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Below Microcontroller Shields/Boards can be inserted into UDB and interfaced with all above Peripherals on it
Slot 1 Slot 2 Slot 3

)

Arduino U STM32FO/F4 8051 &PIC18F/16 8051 & PIC18F/16 ‘ ESP32 | | Arduino  STM32 Nucleo  Arduino
rauino Uno  nycleoBoards Mini Dev. Boards Dev. Boards Devkit V1 Nano  NanoRp2040
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Universal Development Board(UDB) kit
For Students

Universal Development Board(UDB)

+
UDB 2 Wheel Robot Acrylic Sheet

This includes below two items as shown in the below

1- Universal Development Board(UDB) 2- UDB 2 Wheel Robot Acrylic Sheet
(used for mounting UDB and also PIC
& 8051 boards hy Amotech Labs)
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Note: ‘UDB 2 Wheel Robot Acrylic Sheet’ can be used to hold UDB and mount it on any other
platform to use it for multiple Applications. It can be also converted into Robot by
attaching 2 DC motors with wheels at it’s back and 1 omni wheel at front.

Refer UDB Manual or our Reference YouTube videos to see how it can be used

as bot.
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Sharing Enthusiasm for Embedded Systems & Automation.

UDB 2 Wheel Robot Acrylic Sheet

Omni Wheel mounting Holes

1 2

DC Motor 2
mounting Slot
using Cable Ties

DC Motor 1
mounting Slot
using Cable Ties

5 6
UDB & PIC/8051 Development Boards Mounting Instructions :

Universal Development Board : Use holes 1,2,5 & 6 for mounting UDB on above Acrylic Sheet.
PIC & 8051 Dev. Boards: Use holes 3,4,5 & 6 for mounting PIC18F/16F & 8051 Development Boards.

After Mounting Omni Wheel & 2 DC Motors along with their wheels

e

Backside View of Acrylic Sheet after mounting
Omni Wheel and 2 DC Motors with their Wheels.
Omni wheel is mounted using 10mm spacers
with M3 nuts and DC motors can be mounted
using Cable ties.

Front View of Acrylic Sheet after mounting
Omni Wheel and 2 DC Motors with their Wheels.
Now, on top ‘UDB’ and PIC/8051 Development
Boards can be mounted.

Embedded Development Boards/Kits | PLC & Automation Training Stations
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Assembled ‘UDB 2 Wheel Acrylic Robot Sheet’
with UDB & 8051/PIC Boards

‘Universal Development Board(UDB) mounted on assembled Robot Sheet

L293D Motor Driver IC
slot and 2 DC motor
connectors can be used
for driving 2 DC Motors

using UDB

16 Pin DIP/L293D Motor Driver IC
slot and 2 DC motor connectors

can be used for driving 2 DC

Motors using PIC18F/16F Dev. Board
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AMOTECH LABS

Sharing Enthusiasm for Embedded Systems & Automation.
Universal Development Board(UDB) Kit
UDB Mounted in Wooden Box Enclosure with on board DC, Servo & Stepper Motors
Universal Development Board(UDB) + Arduino Nano

Video Description

¥ (AMOTECH LABS=: gy

Sharing Enthusiasm for Embedded Systems & Automation.
Embedded S

www.youtube Ln}mf
ndustrial Automation & Robotics |Training & Counselling @Anmu schLabs
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~ UNIVERSAL DEVELOPMENT BOARD (UDB)
; One Kit for
Studying Embedded Systems & Project/Product Development™

on multiple 8 & 32-Bit MCU
w E?ELEEH!& | [h;l Eﬂiﬁfﬂghlald | Arduino Uno | E.:‘;:h'.’;z Devkit V1 | Arduino Nano Boards | STM32 Nanu boards d
AMOTECH LARS, Pune

In above Kit, UDB is mounted on a sheet in a Wooden Enclosure Box along with DC, Servo and
Stepper Motors. The Arduino Nano must be attached to UDB to it’s Slot 3 as seen in the Picture above.

AM OTEC H Embedded/loT Development | Automation Sevices | Training & Counselling
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Sharing Enthusiasm for Embedded Systems & Automation.

To study & understand the ‘Universal
Development Board(UDB)’, visit our website
for its Reference Material, and also refer to our

YouTube channel for Video tutorials on UDB

Website Link:

https://www.amotechlabs.com/

For Youtube Tutorial:

Scan for Video Tutorials

https://www.youtube.com/@Amotechlabs

Embedded/loT Development | Automation Sevices | Training & Counselling
AMLC,Z:I-BESC H Embedded Development Boards/Kits | PLC & Automation Training Stations 9 \

mﬂ‘g www.amotechlabs.com () +91-8329537565 ™ amotechlabs@gmail.com


https://www.amotechlabs.com/
https://www.amotechlabs.com/
https://www.youtube.com/@AmotechLabs
https://www.youtube.com/@AmotechLabs

AMOTECH LABS

Sharing Enthusiasm for Embedded Systems & Automation.

UDB Software User Guide : Arduino IDE Usage Steps

1. Double click on Arduino IDE icon on the desktop

sketch_janda | Arduino IDE 2.3.6

File Edit Sketch Tools Help

Q e ¥ Arduino Nano -

sketch_janda.ino

=

void setup() {

2 / put your setup code here, to run once:

3

4 }

5

[ void loop() {

T // put your main code here, to run repeatedly:
8

s 1}

19

2. To create new project. Select File click on New Sketch

@ DC_Motor_Control UDB | Arduino IDE 2.3.6
File Edit Sketch Tools Help

P New Sketch Ctrl+N  »Nano v I

New Cloud Sketch  Alt+Ctrl+N

Open... Ctrl+Q [ “ouUs 15 1T puv
Open Recent >  |.arduino.cc/en/Tutor
Sketchbook >
2 A2
Examples > 3 A3
Close ctrl+w  function runs once w
Save Ctrl+S
Save As... Ctrl+Shift+s ~ .ze digital pin LED_B
OUTPUT);
OUTPUT) ;
Preferences... Ctrl+Comma
AMOTECL]  Embedded/IoT Development | Automation Sevices | Training & Counselling ~  ——
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Sharing Enthusiasm for Embedded Systems & Automation.

3. Save the sketch : Go to Menu — File — Save the file.

DC_Motor_Control_UDB | Arduino IDE 2.3.6
File Edit Sketch Tools Help

k|
MNew Sketch Ctrl+N  » Nano
| ]
MNew Cloud Sketch  Alt+Ctrl+N
Open... Cid+Q [F “¥¥= &
Open Recent 2 l.arduino
Sketchbook »
2 AZ
Examples » 3 A3
Close Cirl+W function
)Sa\re Ctrl+S
Save As.. Ctrl+Shift+5  Ze digiti
OUTPUT) .
OUTPUT)
Preferences... Ctrl+Comma
Advanced > ‘unction 1
Quit Ctrl+Q

'itEl:r'\.z, b

4. Select the board
Tools — Board — {Your board type, e.g. Arduino Nano}.

Sketch Tools Help

Select Other Board and Port X

Select both a Board and a Port if you want to upload a sketch.
If you only select a Board you will be able to compile, but not to upload your sketch.

BOARDS PORTS
arduino nano Q
duino Mano v COM13 Serial Port (USB) v

O show all ports

o €D

AM OTEC H Embedded/loT Development | Automation Sevices | Training & Counselling
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5. Select the port and Verify the code in the device manager if any problem occurs.
Tools — Port — COMx

r
sketch_janda | Arduino IDE 2.3.6

File Edit Sketch Tools Help

m

sketch_jand. P Unknown

COM13
1 v
2 " | |
3 Select other board and port... £ A SEe
4 }
5
6 void loop() {
# // put your main code here, to run repeatedl
8
S 1}

(=1
o

6. Install/Include libraries (if needed) Sketch — Include Library — Manage Libraries

Janda | Arduino IDE 2.3.6

Sketch Tools Help Arduino libraries

Arduino_Builtin

Verify/Compile Ctrl+R

EEPROM
Upload Ctrl+U

Ethernet
Configure and Upload

Firmata
Upload Using Programmer Ctrl+Shift+U

HID
Export Compiled Binary Alt+Ctrl+5

Keyboard
Optimize for Debugging

Mouse
Show Sketch Folder Alt+Ctrl+K SD

2 Include Library > SoftwareSerial

Add File... SPI

Stepper

TFT

Embedded Development Boards/Kits | PLC & Automation Training Stations
LABS
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7. Write or paste code in the IDE

DC_Motor_Control_UDB | Arduino IDE 2.3.6
File Edit Sketch Tools Help

00 T

DC_Motor_Control_UDB.ino

PR TIILS SASMpAT LWWE L3 Ll LIE puu,

22 https://www.arduino.cc/en/Tutor:
23 ur

24 #define PIN_A2 A2

25 #define PIN_A3 A3

26 // the setup function runs once wl
27 vold setup()

28 {

29 // initialize digital pin LED_BI
38 pinMode(A2, OUTPUT);

31 pinMode (A3, OUTPUT);

32}

33

34 // the loop function runs over ani
35 void loop()

36 {

8. Verify code is correct or not (compile)

DC_Motor_Control_UDB | Arduino IDE 2.3.6
File Edit Sketch Tools Help

—E—)verify;compile Ctrl+R - |

C Upload Ctrl+U
Configure and Upload Sl
Upload Using Programmer Ctrl+Shift+U | /1 ¢¢
Export Compiled Binary Alt+Ctrl+5S
Optimize for Debugging

once
Show Sketch Folder Alt+Ctrl+K
Include Library b | LED.
Add File...
32}
AM OTEC H Embedded/loT Development | Automation Sevices | Training & Counselling
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9. Upload program into the board (Wait until the upload process completes successfully.)

DC_Motor_Control_UDB | Arduino IDE 2.3.6
File Edit Sketch Tools Help

Verify/Compile Ctrl+R hd \

L) Upload Ctrl+U

Configure and Upload fhie

Upload Using Programmer Cirl+Shift+U 1/ Tute

Export Compiled Binary Alt+Ctrl+S

Optimize for Debugging

once
Show Sketch Folder Alt+Ctrl+K
Include Library | LED.
Add File...

32}

10. Open the Serial Monitor by selecting Tools — Serial Monitor or pressing Ctrl + Shift + M

DC_Motor_Control_UDB | Arduino IDE 2.3.6
File Edit Sketch Tools Help

Archive Sketch

DC_Moto
- Manage Libraries... Ctrl+Shift+|
21
g Serial Monitor Ctrl+Shift+M
23 Serial Plotter
24
25 .
26 Firmware Updater
27 Upload SSL Root Certificates
28
= Board: "Arduino Nang" >
3e
31 Port: "COM13" >
52 Reload Board Data
33
34 Get Board Info
35
36 Processor: "ATmega328P" >
37
3R

Serial Ma Programmer >

Burn Bootloader
AM OTEC H Embedded/loT Development | Automation Sevices | Training & Counselling
Embedded Development Boards/Kits | PLC & Automation Training Stations 14
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Experiment 1
LCD Interfacing

Aim : LCD Interfacing with Arduino Nano using UDB.

Instructions :

1.Open the Arduino IDE and follow the procedure mention in above section Steps for use Arduino IDE.

2.Use a Mini-B USB programming cable to connect the Arduino Nano to the computer. This connection is used
for both programming and communication.

3.Insert the VDC jumper: Select 5V with common VDC, as the Arduino Nano operates at 5V. By Selecting 5V
we are setting the pull-up voltage level and maximum analog voltage level.

4.Connect the LCD module to the Universal Development Board as shown in the below diagram verify the Power
and Ground connections are secure.

5.Compile and upload the provided Arduino program to the Arduino Nano using the Arduino IDE. Confirm that
the upload completes without errors.

6. After successful upload, observe the LCD display. The programmed message should appear on the LCD,
confirming correct interfacing and operation.

Figure :
Insert VDC Jumper(VDC-5V)
Mini-B
programmer pin
for Arduino Nano
Jni. Dew. Board
ba Hmotech Labs
Embedded/loT Development | Automation Sevices | Training & Counselling
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Program :

#include <LiquidCrystal.h>
LiquidCrystal lcd(8, 7, 5, 4, 3, 2);
void setup() {

Serial.begin(96@0);

lcd.begin(16, 2);

lcd.clear();

led.print("Uni. Dev. Board");

lcd.setCursor(e,1);

lcd.print("by Amotech Labs");

}
void loop() {

}

AM OTEC H Embedded/loT Development | Automation Sevices | Training & Counselling |—‘
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Experiment 2
Inputs & Outputs

Aim : To study the Inputs & Outputs of Arduino Nano using UDB..

Procedure :

1. Open the Arduino IDE and follow the procedure mention in above section Steps for use Arduino IDE.

2. Connect the power supply to board i.e. 5V. and turn ON the external Power Supply switch. and Keep
connected Arduino nano programming Pin.

3. Make all necessary connections as per above diagram. if we need to combine external power supply to Arduino
then, connect jumper (A) as shown in figure.

4. If the Microcontroller Supports Pull up then no need to connected Jumper (C). If Microcontroller do not
supports pull up then it is necessary to connect Jumpers (C).

5. Download and run the program.

6. Observe the output - When we press push Button then relay & Buzzer gets triggered & outputs we see Output
on LCD Display. SW1 — RLY1, SW2 — RLY2, SW3 — RLY3, SW4 — BUZZER.

Figure : Arduino nano
Jumper (B) to connect

. Program Pin
3.3V or 5V of Arduino Pull Up

(Other end Connected to
Laptop)
External 5V

Power Supply
to Relay

Jumper (A) to combine
External Power supply
with Arduino

Relay -1 gets
Triggered by SW-1

Jumpers (C) When

_ : Microcontroller
Pressing L_UNIVERSAL 0Ev.B0IR '_ not supports
Push button SW-1 Pull - Up

F1:0H 2t 0FF
23:0FF EBZ:0FF

Embedded/loT Development | Automation Sevices | Training & Counselling
AML(XTBESC H Embedded Development Boards/Kits | PLC & Automation Training Stations ‘ 1/ \

(@) == www.amotechlabs.com (B) +91-8329537565 ™ amotechlabs@gmail.com
e 8 e



AMOTECH LABS

Sharing Enthusiasm for Embedded Systems & Automation.

Program :

Digital_jo_UDE.ino L
a7 void loop() {

1  #include <LiquidCrystal.h> 45
2 49 [ == RELAY 1 --------
3  // LCD pins: RS, EN, D4, D5, D&, D7 sa if (digitalRead(SW1) == LOW) [
4 LiquidCrystal 1cd{(&, 7, 5, 4, 3, 2); 51 digitalWrite(RELAY1, HIGH);
5 52 lcd.setCursor{@, @8);
6 ff Relay pins 53 led.print("R1:0ON ")
7  #define RELAY1 A@ 54 } else {
g #define RELAYZ Al 55 digitalkrite(RELAYL1, LOW);
9 #define RELAY3 A2 56 led.setCursor(®, 8);
18 57 lcd.print("R1:0FF ");
11 Ff Buzzer pin zz ¥
12 sdefine BUZZER 12 o e
14 /f Push button pins 61 if (digitalRead{SW2) == LOW) {
) i ) 62 digitallWrite(RELAY2, HIGH);
s prremn e
17 #define SW3 9 :2 } lid.:;mt{“RE:DM R
glse
18  #define Si4 6 66 digitallrite (RELAYZ, LOW);
138 a7 lcd.setCursor{d, @);
28 vold setup(} { 68 lcd.print("R2:0FF");
21 Ff LCD setup 60 3
22 lcd.begin{le, 2); 70
23 lcd.clear(); 71 I S—— RELAY 3 --------
24 lcd.print{"System Ready"); 72 if (digitalRead{5W3) == LOW) {
25 delay(1588); 73 digitallWrite(RELAY3, HIGH);
76 lcd.clear(): 74 lecd.setCursor{@®, 1);
27 75 led.print("RI:0ON  ");
28 /f Set outputs 76 I else {
28 pinMode (RELAY1, OUTPUT); 77 digitalirite(RELAY3, LOW);
39 ninMode (RELAY2, OUTPUT); 78 led.setCursor(@, 1);
31 pinMode (RELAY3, OUTPUT); e led.print("RI:OFF ");
32 ninMode (BUZZER, OUTPUT); :"i ¥
33
34 // Set inputs with pull-up 52 e R e
83 if (digitalRead{SW4) == LOW) {
35 pinMode (SW1, INPUT_PULLUP}; 84 digitalirite(BUZZER, HIGH);
E1 pinMode (SW2, INPUT_PULLUPR); 35 lcd.setCursor(8, 1);
37 pinMode (SW3, INPUT_PULLUP); 26 led.print("BZ:ON ™);
38 pinMode (Skd, INPUT_PULLUR}; 87 } else {
39 88 digitallrite(BUZZER, LOW);
48 Ff Turn everything OFF initially RO lcd.setCursor(d, 1);
41 digitallirite(RELAY1, LOW); ag lcd.print{"BZ:0OFF");
42 digitalWrite(RELAY2, LOW); 91 }
43 digitalWrite(RELAY3, LOW): g2
44 digitalWrite(BUZZER, LOW): a3 delay(28@); // small delay for stability
_45 } aA 1
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Experiment — 3
RTC, SD card, ADC Interfacing
Aim : To Study Real-Time Data Logging Using RTC, SD Card, and 10k pot for Analog Input Interfaced with
Arduino Nano Using UDB.

Figure : RTC module
Real Time Clock

SD Card
Module

10k pot as
Analog Input

Instructions :

1.Connect the RTC module, SD card module, and 10k pot to the UDB as per the figure.

2.Connect the Arduino Nano to the computer using a USB cable & Open the Arduino IDE.

3. Select the correct Board: Arduino Nano and the appropriate Processor.

4.Select the correct COM Port from the Tools menu.

5.0pen the program file for RTC, SD card, interfacing.

6.Compile and upload the code to the Arduino Nano and After successful uploading rotate 10k pot and open
the Serial Monitor.

7.0bserve the real-time clock data, temperature, and humidity values on the serial monitor.

8. Verify that the data is successfully logged into the SD card.
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Program :
SD_Temp_RTC.ino &

[T o B I VI R O N A

L R TR T i i i T N O I e T e I I I I T i T e T e e
L e e = R I e e A T N = e = e B L I o T = Y e I = I L E I =~ T = = R = R R R A

AMOTECH
LABS

F” In this Program we sense a Analog Signal at Pin A3.

The Analog Input is wvaried
The sensed Analog Value is

using a 18K pot.
stored in a 5D Card with Time

stamp. The Real Time is fetched from DS1387 RTC*/
#include <SPI.h> //for the 5D
#include <5D.h> // for the 5D
#include <RTClib.h» /f for the RTC

const int chipSelect = 18;
File myFile; // Create a file
RTC_D513@7 rtc; 7/ For RTC

vold setup()

i

card module
card

to store the data

Serial.begin(96@8); ffinitializing Serial monitor

S/ setup for the RTC
while(!5erial);
if(! rtc.begin()) {

Serigl.println("Couldn't find RTC");

while (1):
T

else {

ffets the RTC to the date & time this sketch was compiled

rtc.adjust({DateTime (F{__DATE_ )}, F{__TIME__ }));

h

if(! rtc.isrunning(}) {

Serigl.println("RTC is NOT running!™};

T
ff setup for the 5D card

Serigl.print{"Initializing SO0 card...");

if(!sD.begin{chipSelect)) {

Serial.println({"initialization failed!™);

return;

¥

Serigl.println{"initiglization dons."};
myFile=50.open( "DATA.txt™, FILE_WRITE};//open file
/f if the file opened ok, write to it:

it (myFile) {

Serial.println("File opened ok");

/f print the headings for

our data

myFile.println{"Date,Time, Temperature 2C");

H
myFile.close();

vold loggingTime() {

DateTime now = rtc.now();

myFile = SD.open{"DATA.txt",

if (myFile) {

FILE_WRITE);

myFile,.print{now.year(), DEC);

myFile.print{"/");

myFile.print(now.month(}, DEC);

myFile.print("/"');
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53
4
55
S6
57
58
59
6a
6l
62
63
a4
65
66
67
68
69
7a
71
72
73
74
75
76
T
78
79
8a
81
82
83
a4
B85
B
a7
88
8o
Ga
a1
a2
893
a4

h

myFile.print("/"');
myFile.print(now.day{), DEC);
myFile.print(","');
myFile.print(now.hour(), DEC);
myFile.print(":");
myFile.print(now.minute(), DEC);
myFile.print(":");
myFile.print(now.second(), DEC);
myFile.print(",");
H
Serial.print{now.year(}, DEC);
Seriagl.print{'/");
Serigl.print{now.month{), DEC);
Seriagl.print{'/");
Serigl.println{now.day{), DEC);
Serial.print{now.hour(}, DEC);
Serigl.print{':");
Seriagl.print{now.minute(), DEC);
Serial.print{':");
Serial.println{now.second(), DEC);
myFile.close();
delay(1088);

vold loggingTemperature(){

h

float t = analogRead(A3);
Jf/Consider Analog Input is a Temperature Reading
Serial.print{"Temperature: ");
serial.print{t);
serigl.println(™ *C");
myFile = 5D.open{"DATA.txt", FILE WRITE);
if (myFile) {
Serial.println{"open with success");
myFile.print(t);
myFile.println{",");
¥
myFile.close();

volid loop() {

loggingTime();
loggingTemperature();
delay(5088);
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Experiment 4
DC Motor Interfacing

Aim : To Study DC Motor Interfacing with Arduino Nano Using UDB..

Figure :
DC Motors

External supply Arduino nano
program pin

DC Motor
driver
Connectors

Instruction :

1.Connect the DC motor to the motor driver as shown in the figure.

2. Connect the motor driver pins MOT1 and MOT?2 on the UDB to the DC motor.
3.Connect the Arduino Nano to the computer using a USB cable and open the Arduino IDE.
4.Compile and upload the DC motor control program to the Arduino Nano.

5.0bserve the DC motor operation after successful upload.

6. Verify the direction of rotation and speed control.
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Program :

ffr---——-- MOTOR DRIVER PINS ----

!/ Lett motor

const int L_IN1 = AB;

const int L_IN2 = Al;

const int L EN = 3; // PWM

// Right motor

const int R_IN1 = AZ;

const int R_IN2 = A3;

const int R_EN = 5; // PWM

wold setup() {
pinMode (L TIN1, OUTPUT);
pinMode(L_IN2, OQUTPUT);
pinMode(R_IN1, OUTPUT);
pinMode(R_IN2, OUTPUT);
pinMode(L_EN, OUTPUT);
pinMode(R_EM, OUTPUT);

// Motors OFF initially

analogWrite(L_EN, 8);
analoghrite(R_EN, 8);

wvoid loop() {

ff - BOTH MOTORS FORWARD

digitalWrite(L_IN1, HIGH);
digitalWrite(L_IN2, LOW);
digitalWrite(R_IN1, HIGH);
digitalWrite(R_IN2, LOW);
analoghrite(L EN, 188);
analoghrite(R_EN, 188);
delay(1568);

- BOTH MOTORS BACKWARD

digitalWrite(L_IN1, LOW);
digitalWrite(L_IN2, HIGH);
digitalWrite(R_IN1, LOW);
digitalWrite(R_IN2, HIGH);
analogWrite(L_EN, 188);
analoghrite(R_EN, 188);

delay(1568);
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Program :

Jf - - LEFT MOTOR OMNLY --------
analoglirite(R_EN, @); // Right OFF

/f Left anticlockwise
digitalWrite(L_IN1, HIGH):
digitalWrite(L_IN2, LOW);
analogWrite(L EN, 18@);
delay(1588);

f/f Left clockwise
digitaltirite(L_IN1, LOW);
digitaltirite(L_IN2, HIGH);
delay(1588);

| RIGHT MOTOR OMLY --------
analoglirite(L_EN, @); [/ Left OFF

{/f Right anticlockwise
digitalWrite(R_IN1, HIGH);
digitalWrite(R_INZ, LOW);
analogWrite(R_EN, 18@);
delay(1588);

/{ Right clockwise
digitalbirite(R_IN1, LOW);
digitalbirite(R_IN2, HIGH);
delay(1588);

| J— ALL MOTORS OFF BEFORE REPEAT --------
analoghWrite(L_EN, 8);

analogWrite(R_EN, 8);

delay(1588);
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Experiment 5
Survo Interfacing

Aim : To Study Servo Motor Interfacing with Arduino Nano Using UDB.

Figure :
©)
! External Power
e Supply Jumper (Step
' Servo Voltage)
10K Pot 10k Pot
Jumper
Servo 1 Servo 2
(with 90 degree / (with 90 degree
Rotation) Rotation)
Instructions :

1. Connect the Servo motor jumper (Pot Jumper) on UDB as per the Figure. (Pot is connected to A3)

2.Connect the Servo pins (SERVO 1, SERVO 2) on UDB to the Survo Motor.

3.Connect jumpers near buzzer named as Step servo voltage, so our servo is connected to external Power Supply
which is given by USB C - Type Cable.

4.Connect the Arduino Nano to the computer using a USB cable & Open the Arduino IDE.

5. After successful uploading, observe the Servo operation.

6. Verify the direction of rotation and Angle displays on LCD.
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Program :

Senvo_motorsino

1 #include <Servo.h>
2 #include <LiquidCrystal.h>
3
4 Servo servol; ff Servo on D&
5 Servo servol; ff Servo on D9
b
7 int potPin = A3; // ----- Potentiometer -----
8 int potValue = @;
9 int angle = @;
18
11  LiquidCrystal 1cd(8, 7, 5, 4, 3, 2); // ————- LCD pins: RS, EN, D4, D5, D6, D7
12 void setup()
13 I
14 servol.attach(6); // Servo 1 on D6
15 servol.attach(9); // Servo 2 on D9
16
17 lcd.begin(16, 2);
18 lcd.clear();
19
20 lcd.setCursor(@, @);
21 lcd.print("Servo Control™);
22
23 lcd.setCursor(@, 1);
24 locd.print("Angle: ™);
25
26 void loop()
27 |
23 potValue = analogRead(potPin); /f Read potentiometer
29 angle = map(potValue, @, 1923, @, 188); // Map to B-188°
38
31 servol.write(angle);
32 servol.write(angle);
33
34 lcd.setCursor(7, 1); // After "Angle:
35 lecd.print(™ "y /f Clear old walue
36 lcd.setCursor(7, 1);
37 lcd.print{angle);
38 lcd.print{{char)223); // Degree symbol
39 led.print(™ ™);
48
41 delay(1@@);
42 )
43
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Experiment 6
Stepper Motor Interfacing

Aim : To Study Stepper Motor Interfacing with Arduino Nano Using UDB.

Figure :
X “No V7 i i
E § 8 External Power
i § H4 Supply Jumper (Step
L]
; \ ?; Servo Voltage)
e
Stepper Motor
Controller
Stepper Motor
Jumpers
=W ‘n.n-xg A . 18
E'l'. FFer Hl |‘l‘ oF
Stepper Motor Stepst |

Instructions :

1. Connect the stepper motor to the UDB as shown in the figure.

2.Connect the Arduino Nano to the computer using a USB cable and open the Arduino IDE.

3.Insert the Step / Servo Voltage jumper near the buzzer to select external power supply for the stepper motor
(via USB Type-C).

4.Compile and upload the program to the Arduino Nano.

5.0bserve the stepper motor operation.

6. Verify the direction of rotation.
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Program :

stepper_motor.ino

1 #include <Stepper.h>

2 #include <LiquidCrystal.h>
3
4 const int stepsPerRevolution = 28@; // change this to fit the
5
3] int pinl = A@,;
7 int pin2 = Al;
8 int pin3 = AZ;
9 int pind = A3;
1@ Stepper myStepper(stepsPerRevolution, pinl, pin2, pin3, pind);
11
12 int stepCount = @; // number of steps the motor has taken
13
14 LiquidCrystal lcd(8, 7, 5, 4, 3, 2); // LCD pins: RS, EN, D4, D5, D&, D7
15
16 void setup() {
17 /f initialize the serial port:
18 Serial.begin(960@);
19
28 // initialize LCD
21 lcd.begin(16, 2);
22 lcd.clear();
23 lcd. setCursor (@, @);
24 lcd.print("Stepper Motor™);
25 lcd.setCursor{@, 1);
26 led.print("Steps: ™);
27 )
28
29 void loop() {
36
31 myStepper.step(1); // step one step:
32
33 Serial.print("steps:™);
34 Serial.println(stepCount);
35
36 lcd.setCursor{7, 1); // after "Steps:
37 led.print(™ "y; J// clear old value
38 lcd. setCursor{7, 1);
39 lcd.print(stepCount);
48
41 stepCount++;
47 delay(5);
43 )
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Experiment 7
GSM SIMS800L Interfacing

Aim : To study the interfacing of GSM SIM800OL with Arduino Nano and send and receive the sms Using UDB..

Figure :

Instructions :

1.Connect the GSM Module (800L) to the UDB as per the Figure.

2.Connect the GSM Module (800L) female header pins on UDB to the GSM Module (800L).
3.Connect the Arduino Nano to the computer using a USB cable & Open the Arduino IDE.
4.Select the correct Board: Arduino Nano and the appropriate Processor.

5.Select the correct COM Port from the Tools menu.

6.Compile and upload the program to the Arduino Nano.

7. After successful uploading, observe the sending & receiving of message on mobile phone.
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Program : (Sending)

IMB00L_Msg_Send.ino

#include <SoftwareSerial.h>
//Create software serial object to communicate with SIM8eeL
softwareserial mySerial(14, 15); //sIM2@alL Tx & Rx is

W0~ B W N e

L T I o I o O I I S I S I S L I I e B e e T T e T T T T ]
N W B W RE @ WD B W RO W3R W R D

ffconnected to Ardulno #3 & #2

void setup()

{

}

Serial.begin(96@@);//Begin serial communication \

//with Arduino and Arduino IDE (Serial Monitor)
mySerial.begin(96@0); //Begin serial communication with Arduino & SIMS@eL

delay(1000); //serial.println("Initializing...");
Serial.println("AT"); //Once the handshake test is successful,
delay(5e@); //updateSerial();

Serial.println("AT+CMGF=1"); // Configuring TEXT mode
delay(see); //updateSerial();

Serial.println("AT+CMGS=\"+91xxxxxxxxxx\"");
delay(5@@); // updateserial();

Serial.print(“"Universal Dev Board by AMOTECH LABS™);
delay(500); //updateSerial();
serial.write(26);

delay(5000);

void loop()

{
h

delay(50@);

void updateSerial()

{

}

delay(50@);
while (Serial.available())

{

mySerial.write(Serial.read());//Forward what Serial received

}

while(mySerial.available())
{

Serial.write(mySerial.read());//Forward what Software Serial

h

it will back to OK

to Software Serial Port

received to serial Port
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Program : (Receiving)

AB00L_Msg_Receive.ing

1 #include <Softwareserial.h>

2

3 //Create software serial object to communicate with SIM8eal

4  SoftwareSerial mySerial(3, 2); //SIM8@0L Tx & Rx is connected to Arduino #3 & #2
5  wvoid setup()

6 {

7 //Begin serial communication with Arduino and Arduino IDE (Serial Monitor)

8 serial.begin({9eee);

9 mySerial .begin(960@);//Begin serial communication with Arduino and SIM8@8l

1@

11 serial.println({"Initializing...");

12 delay(1000);

13

14 mySerial.println("AT"); //Once the handshake test is successful, it will back to OK
15 updateSerial();

16

17 mySerial.println("AT+CMGF=1"); // Configuring TEXT mode

18 updateSerial();

19 mySerial.println("AT+CNMI=1,2,0,0,8"); // Decides how newly

20 updatesSerial(); /farrived SMS messages should be handled
21}

22 void loop()

23 {

24 updateSerial();
25 |}
26  void updateSerial()
27 {
28 delay(508);
29 while (Serial.available())

30 {

31 mySerial.write(Serial.read());//Forward what Serial received to Software Serial Port
32 }

33 while(myserial.available())

34 {

35 Serial.write(mySerial.read());//Forward what Software Serial received to Serial Port
36 }
37}
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