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Abstract

This project presents themodel of automalic watering machine controlled by
microcontroller. Themain operation of (his machine is it can water the plant automatically with the
proper humidity, With this model of the avlomatic walering machine, it can be operated into 2
modes, Mode [: the humidity of soil is measured all the time. If the humidity of soil is less than
the proper amount, the machine will water the plant until the humidity of soil is equal to that
amount, Mode 2: the machine will water the plant only 2 times a day as time setting and the
humidity of soil have to be measured before watering. With the experiments of 2 modes, they

show (hat this automatic walering machine is able to work as desired.
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#include <LiquidCrystal.l>

ffinclude <Wire.h>

#include "RTClib.h"

int SenPin=10;

int leddPin = 13;

int buttonPin = 2;

int Pin = 3;

LiquidCrystal led(7, 8, 9, 10, 11, 12);

RTC DS1307 RTC;
void setup()
Serial.begin(57600);

Wire.begin();

RTC.begin();

if (! RTC.isrunning()) {7/ Wansuisualminden

Serial.printin("RTC is NOT running!");

RTC.adjust(DateTime( DATE , TIME ));
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// following line sets the RTC to the date

& time this sketch was compiled



led.begin(16, 2);

pinMode(buttonPin, INPUT),

41
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# Wansuvauoasa

7 Hansulviua 1

pinMode(Pin, INPUT); / Wansu Tviua |
pinMode(ieddPin, OUTPUT); / Aanduviniiad
}

I /f

void loop(}

{

float Reading = analogRead{SenPin); //%’nﬁ'mumgmﬂmﬁﬂﬂ
float Vol = Reading * (5.0 / 1024.0); HEUNTIANTIAU
float Wet — 100-(Vol*20); Jreums Sanmit
buttonState = digitalRead(buttonPin);

/i------mode select--------=~==---- 1

{

buttonS = digitalRead(Pin); I "ﬂgmumﬂ?n'%mff

if (buttonS = HIGH)

{ led.setCursor(0,0);

led.print("MODE 1 "),

DateTime now = RTC.now();

led.setCursor(8,0);

/81 buttonS AN HIGH
=] B o A
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b
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iflnow.hour() < 10)

led.print("0");

led.print(now.hour(), DEC);

led.prini(*:');

iftnow.minute() < 10)

led.print("0");

led.print(now.minute{}, DEC);

led.print{":");

iflnow.second() < 10)

led.primt("0");

led.print{now.second(), DEC);

delay(500);

led.setCursor({0,1);

led.print(" WET ");

Miansa i

/Eaauh

/RN

o ) a
ABNHUIVDHDNTIR 9DALIDTD |

/MARAIATI WET

42



led.setCursor(5,1);

led. print(Wet),

if(Wet<=80)

digitalWrite(leddPin, HIGH);

led.setCursor(9,1);

led.print(® ON ");

else

digital Write(leddPin, LOW);

led.setCursor(10,1);

led.print(" OFF "),

delay(500);

else

< 3 o o
HENHUIDWENY 8 99NU0D 2

/REnANNT Wet 99NHTI0D

A A
/RN lviva 1

Y} ] d Y A
/igananInag ahian ge
- 1 9 v oA
INENAU98MANA 9 BBALGT 2

/MY9aLEAIA 1 ON

[ = e o W et ;
//HE_!ﬂ WWIUNITNTEDY DINAT N
o L o a
ENHUI9HAnN® ¢ eanind 2

/MBI AIAII OFF

43



led.setCursor(0,0);

led.print("MODE 2 ");

DateTime now = RTC.now();

led.setCursor(8,0);

iflnow.hour() < 10)

led.print("0");

led.print(now.hour(), DEC);

led.print(:');

ifinow.minute() < 10)

led.print("0");

lcd.print{now.minute(), DEC);

led.prini(";');

if{now.second(} < 10)

led.print("0");

o w A
//!‘]mﬁﬁ'ﬁ]ﬂﬁﬁm’l ¢ Rl |

M BIEAIAT MODE 2

/MBI
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led print(now.second(), DEC);

delay(500);
v ¥ A W \ E) )

/1 ===== LLAIAY A8 now.hour AD FI T4 , now.minute AD U1 =———//

{

{

ifl(now.hour()==7|[now.hour()}==17)&&now.minute()==0]lnow.minute(}==1||now.minute()==2||n
v ] L ]

ow.minute()==3(|now.minute()==4) /ianan 19 7.00-7.04uazdean 140
17.00-17.04

{

led.setCursor(S,1);
led.print(Wet);

. g
if{Wet<=80) HAnEu lHua 2

digitalWrite(leddPin, HIGH);

led.setCursor(9,1);

led.print(" ON "),

else

digitalWrite(leddPin, LOW);

led.seiCursor(10,1);



led.print(" OFF ),

else

digitalWrite(leddPin, LOW);

led.setCursor(8,1);

led.print(" Waiting ");

led.setCursor(0,1);

led.print(" ");

Fiiibhd

#87 leddPin 397 ¢

:‘ ar i
//l‘]i'ﬁ’lﬂﬂ'lﬂﬂﬂﬁﬂ‘ﬁ g DONLn 2

/MYveuERAIR171 Waiting

=] ¥ v
AENHHIOHANT 0 90NN 2
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Arduino Duemilanove
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Product Overview

The Arduino Duemilanove ("2009%) is a microconlroller board based on the ATmega328. It has 14
digilal inputfoutpul pins (of which 6 can be used as PWM oulpuls), 6 analog inpuls, a 16 MHz
crystal oscillator, a USB conneclion, a power jack, an ICSP header, and a reset button. It contains
everything needed to support the microcontroller; simply connect it to a compuler with a USB
cable or power it with a AC-lo-DC adapter or ballery lo get stasled.

"Duemilanove” means 2009 in ltalian and is named afier the year of its release. The Duemilanove
is the latest in a series of USB Arduino boards; for a comparison with previcus versions, see the
index of Arduino boards.
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Technical Specification A,

EAGLE fles: arduino-duemilanove-reference-desiyn.zip Schematic: arduing-duemilanove-schematic pdi

Summar
Microcontroller ATmegal28
Operaling Voltage 5V
Input Vollage (recommended) 7-12V
Input Vollage (limils) 6-20V
Digital /O Pins 14 (of which 6 provide PWM oulput}
Analog Inpul Pins 8
DC Current per IfO Pin 40 mA
DC Cuirent for 3.3V Pin 50 mA
Flash Memory 32 KB of which 2 KB used by boolloader
SRAM 2KB
EEFROM 1KB
Clock Speed 16 MHz
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The Arduino Duemilanove can be powered via the USB conneclion or with an exlemal power supply. The
power source is selected aulomalically,

External (non-USB) power can come either from an AC-t0-DC adapler (wall-warl) or baltery. The adapter
can be connected by plugging a 2.1mm cenler-positive plug info the board's power jack. Leads from a
baltery can be inserted in the Gnd and Vin pin headers of ihe POWER connector.

The board can operale on an exlernal supply of 6 to 20 volts. i supplied with less than 7V, however, the 5V
pin may supply less than five volts and the board may be unslable. If using more than 12V, the vollage
regulator may overheal and damage 1he board. The recommendad range is 7 to 12 volls.

The power pins are as follows:

+  VIN. The input vollage to the Arduino board when it's using an exlernal powsr source (as opposed 1o
5 volis from the USB conneclion or olher regulaled power source). You can supply voltage (hrough
this pin, or, if supplying voltage via the power jack, access il through this pin.

e 5Y. The regulated power supply used to power the microcontroller and cther components on the
board. This can come either from VIN via an on-board regulator, or be supplied by USB or another
regulated 5V supply.

»  3V3. A 3.3 voll supply generated by the on-board FTDI chip. Maximum current draw Is 50 mA.

¢ GND. Ground pins.

Memor

The Almegad28 has 32 KB of lash memory for sloring code (of which 2 KB Is used for the bootloader); the
ATmega328 has 32 KB, (also with 2 KB used for ihe bootloader). The Atmega328 has 2 KB of SRAM and 1
KB of EEPROM (which can be read and wrilten with the EEPROM library).

Input and Qutput

Each of the 14 digital pins on the Duemilanove can be used as an input or oulput, using pinModef),
digilalWrite(), and digitalRead{) funclions. They operate at 5 volls. Each pin can provide or receive a
maximum of 40 mA and has an inlernal pull-up resistor {disconnected by defaull) of 20-50 kOhms. In
addition, some pins have specialized funclions:

¢ Serial: 0 (RX) and 1 (TX). Used lo receive (RX) and transmit (TX) TTL serial data. These pins are
connecled to the corresponding pins of the FTDI USB-to-TTL Serial chip.

+ External Interrupts: 2 and 3. These pins can be configured to trigger an Interrupt on a low value, a
rising or falling edge, or a change in value. Sea the attachinterrupl{) function for details.

* PWM: 3,5, 6,9, 10, and 11, Provide 8-bil PWWM oulput with the analogWrite() function.

+ 8Pl: 10 (88), 11 (MOSI), 12 (MiSO), 12 (SCK). These pins support SPI communication, which,
although provided by the underlying hardware, is nol currenily included In the Arduino language.

e LED: 13, There is a buill-in LED connected to digilal pin 13. When the pin s HIGH value, the LED is
on, when the pin is LOW, it's off.

[Y [RY ~adiospsres raoronics /]
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The Duemllanove has 6 analog inpuls, each of which provide 10 bils of resolution {l.e. 1024 different values).
By defaull they measure from ground to 5 volls, though is Il possible 1o change the upper end of their range
using lhe AREF pin and the analogReference() function. Additionally, some pins have specialized
functionalily;

« P’C: 4(SDA) and 5 (SCL). Support I°’C (TWI) communication uslng the Wire library.
There are a couple of other pins on the board:

¢ AREF. Reference vollage for the analog inputs. Used wilh analogReference().
s Reset. Bring this line LOW to reset the microconlroller. Typically used to add a resel bullon to
shietds which block the one on the board.

See also the mapping between Arduino pins and Atmeqal28 porls.

Communication

The Arduino Duemilanove has a number of facililes for communicaling with a computer, another Arduine, or
olher microcontrollers. The ATmega328 provide UART TTL (5V) serial communicalion, which is available on
digilal pins 0 (RX) and 1 {TX). An FTDI FT232RL on the board channels this serial communication over USB
and the FTDI drivers {included wilh the Arduino scftware} provide a virlual com porl o soltware on the
compuler. The Arduino software includes a serial monitor which allows simple lextuat data to be senl to and
from the Arduino board. The RX and TX LEDs on the board will flash when data is being transmitted via the
FTDI chip and USB connection to the compuler (but nol lor serial communlcation on pins 0 and 1).

A SoftwareSerial hbrary allows for serial communication on any of the Duemilanove's digilal pins.

The ATmegald28 also supporl 12C (TWI) and SPI communication. The Arduino software includes a Wire
library 1o simplify use of the 12C bus; see the documentalion for details. To use the SP! communlcalion,
please see lhe ATmega3d28 dalasheel.

Programming

The Arduino Duemilanove can be programmed wilh the Arduino software {download). Select "Arduino
Duemilanove w/ ATmega328” from the Tools > Board menu {according to the microcontroller on your
board). For details, see the reference and fulorials,

The ATmega328 on the Arduinoc Duemilanove comes preburned wilh a boolloader that allows you lo upload
new code lo il wilhout the use of an external hardware programmer. i communicales using the original

STK500 prolocol (reference, C header files).

You can also bypass lhe bootloader and program the microcontroller through the [CSP (In-Circuit Serial
Programming) header; see these instructions (or details.
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ﬂ- DA LAS DS1307

» SEMICONDUCTOR 64 x 8 Serial Real-Time Clock

wWWw.maxim-ic.com

FEATURES PIN ASSIGNMENT
Real-time clock (RTC) counts seconds,
minules, hours, date of the month, month, day

X1 ! Y Ve
X2z T 3 sawouT

of the week, and year with Jeap-year Va3 6 Pscl
compensation valid up to 2100 snols  sBisoa
" 50-byte, battery-backed, nonvolatile (NV) DS1307 8-Fin DIP (300-mil)

RAM for data storage
* Two-wire serial interface

" Programmable squarewave output signal :; 'z : ﬂ\s’;wom
"  Automatic power-fail detect and switch Vens 6 MseL
circuitry Gnp Mls s fsDA
*  Consumes less than 5KInA in battery backup DS$1307 8-Pin SOIC (150 mil)
mode with oscillator running
» Optional industrial temperature range:
-40°C 1o 833 PIN DESCRIPTION
* Available in 3-pin DIP or SOIC Vee - Primary Power Supply
" Underwriters Laboratory (UL) recognized X1, %2 - 32.768kHz Crystal Connection
Voat - +3V Battery Input
GND - Ground
ORDERING INFORMATION SDA - Serial Data
DS1307 $-Pin DIP (300-mil) SCL - Serial Clock
DS1307Z 8-Pin SOIC (150-mil) SQW/OUT - Square Wave/Output Driver
DS1307N 8-Pin DIP (Industrial)
DSI207ZN 8-Pin SOIC (Industrial)
DESCRIPTION

The DS1307 Serial Real-Time Clock is a low-power, full binary-coded decimal (BCD) clock/calendar
plus 56 bytes of NV SRAM. Address and data are transferred serially via a 2-wire, bi-directiona! bus.
The clock/calendar provides seconds, minutes, hours, day, date, month, and year information. The end of
the month date is automatically adjusted for months with fewer than 31 days, including corrections for
leap year. The clock operates in either the 24-hour or 12-hour format with AM/PM indicator. The
DS1307 has a built-in power sense circuit that detecls power failures and automatically swilches to the
battery supply.

lol12 100101
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LM193, L2593, LM293A
LM393, LM393A, LM2903, LM2903V
DUAL DIFFERENTIAL COMPARATORS

SLOSUOSW — JUNE 1576 — REVISED JULY 2010
E———

® Single Supply or Dual Supplles

® Wlide Range of Supply Voltage
- Max flatlng...2 Vio 36 V
~ Teatedlo 30V ... Non-V Devices
- Tealed to 32 V... V-Sullix Devices

®  Low Supply-Current Draln Independent ol
Supply Voltage ... 0.4 mA Typ Per
Comparalor

® Low Inpul Blas Current. .. 25 nA Typ

¢  Low [nput Offzet Current ... 3 nA Typ
{LM193)

® Low Input Ofiset Voltage ... 2 mV Typ

® Common-Mode Input Voftage Range
In¢ludes Ground

@ Differential Input Vollage Aange Equal o
Maximum-Rated Supply Voliage ...z36 V

® Low OQuiput Saturatlon Vellage

® Oulpul Compatlible With TTL, MOS, and
CMOS

descriptlonfordering Information

These devices consist of twe independent vollage
comparators thal are designed o operate from a
single power supply over a wide range of vollages.
Operation from duel supphies also is possible as
long as the difference belween the Llwo supplies is

LM193. .. DOR JG PACKAGE
L6283 . .. D, DGK, OR P PACKAGE
LM293A ... D OR DGK PACKAGE
LM393, LM393A . .. D, DGK, P, P$, OR PW PACKAGE
LH2803. .. D, DGK, P, P6, ORt PW PACKAGE

(TOP VIEW)
1OUT[ 1 Bl Ve
1iN-f] 2 7[J2out
1IN+[] 2 6 Jain-
GND[} 4 5 [] 21N+

LiM183 ... FK PACKAGE
(TOP VIEW)

Q

(&)
£z
- | -
20

-

T
=
N

2 V1o 36 V, and Ve is al feasl 1.5 V more positive than the inpui cemmon-mode voliage. Current drain ls
independent of the supply voliage. The nutputs can be connecled 1o olher open-collector oulpuls lo achieve

wired-AND relationships.

The EM193 is characterized lor operation from —55°C o 125°C. The LM293 and LM283A are characlerized for
opermtion from —-26°C to 85°C. The LM393 and LM393A are characterized lor operation from 0°C to 70°C. The
LM2903 is characterized for operalion from —40°C to 125°C.
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