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Abstract

Home comfort and safety is important in life today. With microelectronic technology and

microprocessor technology. make comfortable safe'home designand-problem-analysis are interesting.

This project-has designed to controli direction of Ip'camera’s servameotor by using Arduino as
microcontroller, Pulse width modutator is use to control direction by changine-duty cycle of switching
frequency. Output Voltage is then sending to-Servomotor. The part of service, usercan control IP camera

and relay circuit to open/close electrical equipment by web browser.
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2.1.6 Ethernet Shield

3U 2.11 Ethernet shield

gUnsaliifiaald Ethernet Shield fip Ethemet Shield 1hifu | Rounter auUnisuans LAN
Ethernet Shield Wa Arduino-Mega 2560 wiauvina Ehternet dieevansiadiuesnisdoans
sewhspouRaaeiviagnielu Local Area Network (LAN). - Heael filludrunugiuluntsdssnudaya
Tnfin1sdeansihy Ethemet azsinalinisszyilaguasiduasiiu u3a | MAC Address (Media
Address Control) TCPwax 1P (Transmission Control Protocol and Intemet Protocol) dmiunis
Anraruszuudume fulndeansofnsdefulshi:Tantusasiinssgyledly 1P address | Taeifunns
vhaueseuuy Ethemet naglu LAN 80t IP-Address tiuasiudnanithisniuc. snddslds 1
Address 1835u lneludaan 4 lud wanfuinaslussauge oy 192.168.1.25 dludu  lngen IP
Address Hazgnuuastiiidiu URL-ziu www.googte com Indeluaunseiifulasddi 1P addres Ganin
DNS w38 Domain Name System Locat IP Address  ifialutiviselulocal network  hades
ADLIMBIVANEIATE4H Y Router was Gateway 1wild  wiezlpiosreninmeslutuazsodld
Local IP address ﬁamwmwﬂﬂma DHCP %38 Dynamic Host Configuration Protpcol é’uﬁlﬂu
Hlardduyes Router Aflnefunnive  uwifanwsold 1P Address uuuasild  Tnafwualilduuy

Fixed IP

L) < & - IJ

web browser #ldlid1adu Internet Explorer Chrome w38 Safari Aaeldi3nisdeansi

\5und1 HTTP w3a Hyper Text Transfer Protocol doansssninasuitumes Augunsal vda Server
A =i v lﬂ. L d d 1 L

lnail Web Browser inthiiutasdanau nw waz ue delilaeld Hypertext Markup Language

(HTML) wwlaminuuasiasnanauuntiniensuiimes
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ﬂé’wﬂﬁaﬁ‘uwwﬂauﬁ’nmaﬂmalulu‘[ﬂ'iﬂauimat.aa%‘Lﬁ'ﬁ'}mm%’ﬁg, MuIEAINTIwazwasnduly
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v
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Wisumnilaunuauesesywd dninAsAwiuneadamansAiuiunieasin dn1s ddau
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arudwialdidutoyalunisiunauvioUssinananag uiszliannsoinulielagbifiile v
=] Cl" =1 v oas £ 1 2 1 L3 .J
WYy 1 vie A v N Jadieulanvaunsaldiuniu(Accessories) 1 wues Nawmed sEUUdodns
' a ¢ & ' & v & ¢ o v :J-l
Hudwmaiiln srvuuanimadulanTmduiy awulagaguaa lulnsroulnsalaasazvimdiinly

a @ w1 ) 2 J @ o & {
NIARAWIMTUANINTEULIARAN 1B uBRNsvInaraALRadIM SR o UauaweanUigUnsalrarien

-
aue
3 J L3 1 3
lassaianupuredulaspaulrsaassiidmalud

- wihguszaaananaie (CPU)

- WheANE (Memory)

- dwdaranualnsainiguan (Input / Output Port)

- doavnuAuvadam (Data Bus , Address Bus , Control Bus)

- 29N NRETNaIUIEN

Arduino

= o = . o 3 ~ a » d
Faluil 1313zndnadls Aduinoduiulilasaaulnsaaainizna AVR ilgaiusuiiussmna
a =l v v -.5 | 2 4 L3 d v o a L
dmdlaggainadlaainguninisziavlulasroulniaiaeinagnitdnisudndnwiaiunsediia
& EY v 1 0 a w o . i '
wazganunluidvaslalasidonldunasiiadyaiauniiniuuy Crystal Oscillator 71T 16 MHz
- £ 0w & v w N = ' - ' - v
wialiasalfamesndeanseynsuliiodneasia Aduino fiyawiuluiFewesnuiglunisiFeus
bl d o ﬂ'J' 1 qv at ird v d I o 153 d' v
warldau WasnniinsesndrdansgTuunatuayunisldau degluuuidelidudou Fauld
Arduino aziljukuunisidnuaaragiululasaeulvsaaaiadis Basic Stap ¥e4 Parallax wAnil
1 ] a4 &
PFUNIITIBBURE 5

Il i - v oo ' -
- 99A113ung 1e9a1nil Source Code waz1395 WANIAWS a11150082995TULN
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ldiealasaudafinisitamen1as Source code avuan 1vamisay UL

1 Vol 5 v ‘ 3 (3
ﬂaﬂaﬂlﬂﬂ YNATUS1IALITUAT NS

- Tsunsuildwanmes Arduino @111505893UN199 19U Window, Linux

waz Osx

o IIJ 1 1 ¥ 1 v =y s ) AJ at v
- JUwuuANdigaen sl uianunsou ulgnueie duauniaududeu

unle wazdianunsoasian 1@ Tuia Library Tuidq Tusnldaueals el

ANTIUI LN

o @ v . o o o’ 1 o Ve
dmiulasanuiazld Ardiono wiln Mega2560 dwivsuliavldfuussuiana Atmega2560

v
=

; 1o val ¢ e - - . ' e s
1 Arduino yuilazgnasnuuulviineivndseaiiinniigalu-Arduino nnsulasil digital in/out put

4 54 Ypan19meiy F1M59NUATTLF 8N A WS ULAT I U
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JayandAyvauain
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aomaw
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Microcontroller

Operating Voltage

Input Voltage (recommended)
Input Voltage (limits)

Digital 1/0 Pins

Analog Input Pins

DC Current per /0O Pin

34.2.12 Arduino Mega 2560

Atmega2560

5v

7-12V

6-20V

54 (of which 15 provide PWM output)
16

40 mA
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DC Current for 3.3V Pin 50 mA

Flash Memory 256 KB of which 8 KB used by bootloader
SRAM 8 KB

EEPROM 4 KB

Clock Speed 16 MHz

3U.2:13 ASIATNUBIUDSH Mega 2560

o 5 at a :‘ o 3 E L
Power Uaim arduino meéga @amasnsiwalUNeN1sviInueeivesnvan USB interface (14
ravinureniine warldlunoslusunainisvinuvesa1ald) 3o 19 adapter ain 7-12 V sadh
fiu External power supply. At#
Power led Wavaialedfundeamly Led aviin
Power pins duysznausig
. = ¢ dw o ") YY) « 1 v P
- Vin [uneivilideussiuliiidiivvesaegludnduniamii
& ] as Vo Lonl d -] d‘ !
- 5V wmueddwmneildlunsieusdlitugunsaliieg Miandaude
€ o - i ) v ow 1 d e o ' |
- 33 Vvwnneitwwieilglunsinewssiuliiugdnsaiaineg idundeudeuniivuin
as A I
LIAUNLANFT

- GND ¥ nsmddmivgunsainigg

P o d ) 1 v ] @
Analog pins mLflu-zJ'mamﬁﬂsw%‘aawagaaanmlugﬂuuu Analog LU N1suUasvala
AR umuluAlallduianinswureweiwes [Wudu

Digital pins ¥ #iaunsoiudstoyaluves digital lnalaiviswnun 54 deanameiy
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W o W

“Test” led 13 winuadavanswinlduniniandoufassumduads Led dazainaile
(ELRERRIEY

Tx/Rx Leds @3y Led druilasfiassnisdaoiu Tx led azuansaniuzidlovaiaiinisds
Yayaluguuuuras Software 15erial d7u Rx led azuansdatuzvain1ssudoya lnew Tx uay Rx
waq‘ua%msgﬂﬁﬂuiaqﬁtawwaa Digital pins Tlymsannsaviwviindu Tx ve Rx I¢

Almega2560 AolulasneulnsalaeiivSouadoutuauouosvoine gl viwthitlunis

Uszinanaa s geuusdldnuszlusunsuasiy

wWisuiieun1w@nu Arduino
q ar - ¥ a5 i d w
dmiunisiisulysunsuues Arduio tTuaslglusuasy ArduinolDE(Usuasunasauawizlunisiday

«

WsunsuiitedanuArduine) Minsideulagtine Cis aiduguuuuvesnndUszgnd suuuunds
ﬁﬁT.ﬂiaa%’wamsﬁwﬂuwaaﬁummiﬂmniuimaimﬂﬁﬂuﬁ”‘umm%mmgmﬁ"ﬂﬂ Wigaudleinag
YiuuguiteanrnigaoinTunisldauasdy welildansaldrmdoulusunsuldieg azan
wnainsdeuntdeiuinnsg wilue i dussalulysunsudenaalils Ccompiler Tngnse
(183910 Arduing AxfdnvRIENSNILITINALAU Text Editof vesnien Co+ dauilelngazsia
auiy Utility u1sdudt Arduino a$rstuinsassulag Arduino selaf§unuunInYes Editor 1y
a1l lunsnseApansAvgliiniu drudamasnsequd Aduine ssluBualédudanud
uaz Utility Suildiduesesdevaulusunnmatlulasnoulysaaesnsena AVR Snivils Arduino
widenldnoulna@asisns “GNUAVR-GCC Toolchain” 32y Library function 484 “avr-libc”
duu Utility #ldlunisanTnanldaliio AVR asldludiuues “AVRDGdE”
¥oiiinad <

N%Yee Arduino azdauisgunutlagsaies s sfaulUsin sudiidruges naneqaiulasGon
udavdaudt “Heddu” wazilovilidummsadieiiandon i “Wsunsu” Tnolassadianis
Weulusunsuwes Arduino nnqlusunsuazusznaulusefaidusuauminlafle IEREREREE RN
i 2 aridude setup() uaz loop()

- Setup() : Wuilsidutsduidasimualdinnglusunst SauFundusunsuaslsidoenasly
nuAdiududassznialiiaue viswalidendoumdlaqlivdnadulnn g Adadusidimun
vouiwnvesiteddy lneiaidudarlidmivussyidsidesnislilusunsmiauiiosseuien nou
Guduvhauradiusunsuadusnvindy Sslduidduioatuns Setup AINITVINIURILY LHU
s wuamiveInislduras PinMode wavdn Baudrate dmdunisliaudearswesnoynsu

Wusiu
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[

1 X @ ar =I v o L% ] ar at at
- Loop() : WudiuilsadudaAuiseaimualaiilunnlusunsuudenduduiaddy Setup() lag
f o cY o & ow o v @t v ‘
Wandu Loop() Uezldlunisusseidendasnislilsunsuvinieuduiuseudng dulvlifau &

Wisusulenuitasdu main () Tu ANSCI-C uias

ANEIAUANNITIINIY
AEY if

v o o ' v a o t 1 doe ¥ o
livaasuaulynmsvinnursdusunsudu drdunnilidwinnirAridmualilivineslsiasas

at

a - o
ugﬂwumiwaumu

If (somevariable > 50)

/7 Do something here

flusunTuznadaudr ARSI 50 wisly daanndn 50 vindiusall alailely
U o 1 Jl a : ; alt 4 b d = o o -') ¢I o
Prunsvinnudutly msireul dezilludmsisasudeuls oRsuluduashaudadaiidauly

dutnm drdeuludiuiia Srunisvioudiuitiv
[l - w Vs = - i w o
duvedntsnadanRouly srdelasaissuigua1gaadl
X == y (x (NIAVY)
x =y (x Livirdu y)
x <y (xdauniy)
x>y (xumnniny)
x <=y (x UsgnImIawinfiu y)

X >= y (x 1NN MIAMAU y)
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Ards if - else

v o 4 o v 1 o IIJ . o
Tineaeuivuadeulunisvinauveslusunsulaunnniidids if s55um IneauIsan mus

v v d = v o e ol a J
Tanadeuludusse andumialivinesls lngasiguuuunsidoudail

If (somevariable < 50 )

{
//do thing A
}
Else
{
//do-thing B

A lUsunsuagnada Ul AEqUYsNINNTa 50 waalal 6u1naan 50 Tivindausaly arlalels
[ = 1 d" w a q:r o o IIJ . Lo W [ d o w ¥
Tumauludndrunila ma 1 nddd else arutsounulanards if ldanasuau dialdeds if -

| . o i I L) ) AJ v a 4 o .:r al £
else umnaivuanYiT winlinsiuleulylalaaelivitozlsinde else danving

~

Ad4 Switch-case

(7 dl o i [P Y] o al di = VvV o -4
Tenageuiiaulunisvinaurediswnsy disaudsnnaasunsaiudaulelaflaviiaiuniu

o v = o « o ol a  as g
Awuald Tesiiwisfiwasddry awssiail

o -al v A
- Var awlsiveasunssiviaulule
v ' Y | v o R
- Default arliassiuidaulalaqasliviauddsil

] o s =‘ Lol 1 J d 3 v o o u') 1 v
- Break udiud A ildsie case Areq Wenuiiauletuudvinaudrdsaneqasli

'
ot L |

[ o = P P v o
Wsunsuvgansinauvesdds d1dudou Break wiolusunsunudsulaudy agviay

o ' ) ' a_
RoulvsaluiTasqaunitagwusids Break
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Tnenislamda Switch-case seiliguuuunsifisunail

Switch (var)

Case 1:

//do something when var ==
Break;
Case 2:

//do somethingwhen-wvar=-=
Break;
Default:

//if nothing else matches, do the default

Ada while

'
as

= o W o o o (] - i A i = o
WuAdusey IGIHQSWWF}'IH\?'LML‘UEJUT‘U’NLEIUUnn’matuamum’lLdQ‘I.ﬂ‘HhJ'NLﬁU‘UENﬂ"lad
) < o oo e (o v oo 4 o) | ‘o - 1w
while QSL{]UL‘VI% ﬂ"fﬁ@'ﬂQﬁ‘lﬂm'}‘ﬂnla"lﬂ'{lxﬂa'ﬂuﬂqiLUafJuuUaﬁﬂ‘iuﬂﬁﬂ’]ﬂﬂﬂaaU LUULATILNUATIRD
a o o

wUs v3eilteulunyusn wuniseudanindadulge sEeuieelingesuen dazdudeuluves

while aztluvamaaniiatvials while nanadu infinity loop Tngrids while ¢disuuuunIndou

o &
U

While (expression)

//do statement
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{
al o

5 o o Y o ¥ a & 1 < a1 a =4
- Expression iailuddsdwmiunageudeulvitndwiadio windeulaiiianussaiu
a ° v ' 4 o1 a 4 ] ) o y
FlvsunIuIzIumgUsituas vinReulaiiAauaialuiia agdwnnsvinaudau

9

iy

)
ar

And for

[
=1

Aasildiieddluidmogareluandulnnmds for & msviraudiunuduauseud

% 0w da I3 o w o o v o % w o o =

Ae4n15 Adelliusslaniundwiunisinaulag adeemisvidtuivensusuIusaunITVinaIuT
1 o) ) et ot - & 1 d b4 =3 IJ

wiusuiinldgiududsriinezisd lunisifvazanailaaniduwneundenwaraquiniiivaneiauan

soilieaiu lnsagizuwuuniadousad

for (initialization; condition; increment)

//do statement(s);

L3

o w a a o ow w &
IWEJF]”IHJ for 4WI13 UM TNE fuuﬁ'}JJU'ixﬂ’]‘iﬂm

- Initialization lédwmiunmusrnGusiuvewiudsnmuay

- Condition lfdmsuasrnasumsyiiuluvwnazsay lngazesisasnduadwviawia viin
d! = o a q') =1 8/ o ]
Hauludustwesvimusdlundudnn wnituiiasetunsviauluduily

at d' A (= o ° o II'J =3 =y @

- Increment nasaimdaulaly Condition 1luaswtasviaawdidluraaudnniasa
= v n' & ¥ o/ A
Beusesy lUsunsuasnufiuussanaisailslu increment waznsivdautioulaly

Condition 8nsau winluaisguuesmaviuaziusaly aundrazduia

o H’l - i 1 d alt 2 ] ﬂ!:;
IagAds for van1w C fipudavguniinwdunin Sudnansoagiuuisaiy vievisany

v =i

| = ar ' = o o v o & o o o &
ﬂ?u“'ﬁ']ﬂl»ﬂaﬂﬂ ElEJ'NI‘iﬁm’luﬂ’tiL?Jauﬂ'md for Udﬂdmamt‘ﬂﬂﬁaau UDNITNUEIAIUITOUIATIAIUES

2 [l

o £ = ] 5] € as o @ v
A C++ f'flun.nm'uaammﬂu'lumumm WITNUWRBIVINEUBIAAS for 1(!’1

o’ wind =
o y'i]

(Y @ o w i % { o ] W ]
T9Usznauiuads if() for() wag while() Wavinaauliaulavdesouisuaswdsdrdlag
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asLﬁauﬂuﬁwaﬁaéma‘lum‘%amma 0
x ==y (x M1 Uy)

x 1=y (x bl Wit u y)

x <y (x4 ounay)

x>y (x 4NN y)

x <=y (x 4 980193 Wi U y)

x >= y (x YNNI B U y)

Usznaumudinizyin 5 dade + (L) aw), ™ (g a), / (179 wag % (miienas)

JULUUAE 4

result = valuel + value2;
result = valuel — value?2;
result = valuel * value?Z;

result = valuel / value?2;

s o
as ar
a

&& (ATINzULAY)
Tﬁﬁﬁtﬁuﬂ?uﬁaNaﬂ'ﬁuﬁsmLﬁauw:aam'ﬁmﬂuﬁaﬁgagi
TPLIRE

if (x>0&8&x<5)

{

-

}
Winuduesudla x 410077 0 uazdoeni1 5@ A1 1 5 9 4)

|| (n33nzUTa)
v o d I ol - = ﬂ.:' U
Waduiadenansdieudsunuiifuusiadusimieduimag

) |
AIDETIN

if(x>0]y>0)
{
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/..

}
Dinaitiuasadle x wsa y dim1n071 0

t Agnaunatdunseiutu)
andussadlenaniswSoudiouduiia

faenad

if (x)

{

/-

}

Diaithio3e x 1thusia (oua x = 0 Minadasy)

Ardui

: (1iilaaau — semicolon)
14 Feundainauands
-~ |
R RIRR
inta=13;
a o u‘/ 4 - v v = o > [} a v v
usTinAdmanligutaviassnwilaaauagintvivalusunsylusaulagsaulsaiwianaazud gl
[l ' - A - i) a A 2| @ d v 1 oa
vaunlinuniasngsilaaounioudailunsiawaindng uvisnsdiinsraaaussiaiiudeinie

- v ] Aﬂ v al L} v Ilj
A1TRANAIALE I UWUNE A LAR 51980 UUS IR D UNL LY

=3
{ } (Guauvidnn1 — curly brace)

o & o & 1 o w A oA v o oy @ Vo veda
wissmngInautnnnludiudngueintwadlaplnsliouiedwmitaisrnuduaulinugig
v & = N v = v g - P v 4 oo ' & v '
unaudnn e { wzapadyuaumgrvaudnnila jarwtanenieneninududensuglu
« ) a9 v oa -l ' o
gaALas ArduinolDE 7lHidsulsunsunsiinmausolunisasisgaunisasuguaaniomg

o 2 = | a o o a 2 o & o o i a
’NLEI‘UQ‘L‘N']‘ULW FNLLFIﬁﬁﬂVI'NLﬁUiJUﬂSLLE’iﬂ\ﬂQLaUVlmaEI‘ZNL‘lJUQﬁJai'IMU

// uaz /*.F MUNEMAUTIVIAREILAHAII USSR
1 & vV ool a - ' © ] ] =J ] L3
WudwvelUsunsuigliidouiuduilusunshausdlslavdumiumnomaazbignaaulng
I o s o as s v ove v .4 ]
Livnludszananaiivselamiundwmiunisasageulusunsunswdmsalawdsliifausiuaunie
o i s :&Lv e at =i A
yaradunvIIwinllivhezlsdamnamgaiw C § 2 Usziandae

o a ol o w v a
(1) vinewaUITIiAFE LTeuAasaLaT // 2 Hviussvin
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at A L o) 1 i3 n‘ 1
(2) wnswavaeusTVialBuAIaMINEaaY / A fuaendu * Aseutannundumnowme Wy

/* blabla */

#define
Huddeildauninlunisiimuadirsitldsulusunsulunisfvundailalé de s ud
wihearusmadulasreulnsaaesused slsdlefiviursullan mreulmasfasunuiiisnes
FonrumeAfifmualilu Arduino a:ldAds #define asaune C JuLuY

ttdefine constantName value

| o
PHRULATIVLNY H

#include

T IWaau AU WA sunsuvdndauudadainmnanwadlusunsa
gﬂuuuﬁwél'q

#include <file>

#include “file”

fauus

Char : fauUsUsgavsaanyse

Byte : shudsusziavaaiay 84n

Int : AuUsUTELNTIL WAL

Unsigned int : siulsussdniutudubifamiaonng

Long : danUsusznmaaudy 32 O

Unsigned long : sulsussumsnuaigiy 32 dnlifnnsamuas
Fioat : duUsUszinvimeioy

Double : AuusUszinvnationasidenaadivia

String : fuUsUsTLAMYRA Y
UndudrszimuadiiiuUsansinsluiedsmuodige Wy “Abc” dmiusaulsiasnus

° ' e ° S P
(char) asnwumﬂ'mw‘luLﬂ'ﬁaqwu'mﬂwwum-umLﬂU'J A

Aauusasisy (array)

as L4 at woo a ¥ wl = = @l v &  a ' W

dudsesisdilududsvaresingniiusineglusudsiedoimlasdnisiulsudaziasae
v ad a I o a o as e : v a o ar ¢
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fodnn1susenrdulsasise

int mylints[6];

int myPins(] = {2, 4, 8, 3, 6};

int mySensVals[6] = {2, 4, -8, 3, 2};

char message[6] = “hello”;

Arngil

HIGH, LOW : 14 Avusdmiaassne
lumsewviedeud i iiuiineadiiuléil 2 Arde HIGH i LOW winty

HIGH Junsrivusa i Rinoatuiusesuiait +5v lun1seuadguld +3v nie
winnilulaseaulnsaiaesargmiarladu HIGH A1AWues HIGH Ade.“1” wiafleudusssny
AB939 (TRUE)

Low iunsdavunalieaffneadutiusssuwviaiu ov lumiseiuadnaals +2v vie
vssnilulasmoulvsalaesazeualéifu LOW dirsiinas LOW fA 8 “0” viawsudunssnsie
W3 (FALSE)

INPUT, OUTPUT : NMWUANANISY899IWasARINaA
vInasnAInaaimdile 2 ag1sAaLiuBune (INPUT) vidaiandne (OUTPUT) %‘qﬁwmﬁﬁﬁszqﬁ’

FALIU

Ho‘vl Arddi

pinMode(pin,mode)

lirvusswesalan liidunadefinas

wisdined

pin — vunalavIMainvasluaa POP-MCU (Al int)

mode — vuan1svineudu INPUT w38 OUTPUT (Auluint) dosldsafiuwlngiviniu

digitalWrite(pin,value)

é‘i"qﬂu'lﬁﬂ'}wai‘mﬁixqﬁﬁdwamumfluaa%ﬂqq (HIGH %3 & “17) w3paadnan (LOW 3 8 “0”)
Wisiiines

pin — ¥ meinvailuga POP-MCU

value — A1 HIGH u38 LOW

digitalRead(pin)
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awAanuzresvszylidaniy HIGH wie LOW
W1TdLnas
" s odv ' | W I ¢ aa ° val 1 2 = & [Y)
pin — YNBIANRBINITEIUA RN TuT IWeIRAInaavinllAlAa1n 0 § 1 31 viawus

da 1 ' o v
wUsnilenaglugae 0 § ¢ 31 A 1o

Serial.begin(int datarate)

Avuaedasivanventsiudidayaaynsulumiedadeiuniibits per second : bps) T¥Ansaluil
300, 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600 w38 115200

wisnilomas

Int datarate luvmiiading 83U (baud w58 bps)

Serial.available()

Tudeilsifudayaidngs (characters) udhuarndandwiuniseululdauy
Adeanduaniandu

['] f:i. v o o’ 1 [ - i o a & ar @ L led & = | o
EI'IU’J‘IJ‘lUﬂVIWiE]iJa'Wi‘i'Uﬂ’liEl’mﬂ’ﬂﬂaLﬂ‘U‘?JE]yaTUUWLﬂa‘imTi‘Lm’ﬂﬂm‘Uai‘J‘a%]:ﬂl.lﬂ'lLﬁu 0 enildaya

'
al

13 "o ' w v v ¢
HarguaruATunnt 0 lnsimmedawisoiiudoyaliaian 128 lud

Serial.read()

MehuArdayaildsumnneirounsy

Serial.flush()
ldaaiimaiimsuteyazemeainaynsulifing
Serial.print(data)
ddstoyasanviameinaynsu

wisiliaad

o)

Data — (Wudeyawavdauaulsun char, int vielammadouidaemveanduayiuiudiy

Serial.println(data)

lddstayananwainaynsunisuiulivussvinlu

delay(ms)

= & o - ' o ' a aa a
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o at

% o 5 - 5 v oo
Adslun"sAIUAY Servo motor W84 Arduino Humns Arduino @euilu Library wnlviive

avanlunahlvldnundnreasaiadeuios dunsunintunssudsulisunsufanissanly
. el W b w far o as 7 )
Library 84 Servo motor 3nlWada Servo.h waamﬂuumqnm']ﬁﬁqn‘uuwﬁ'ngaslmwﬁ'l-umuu

ladna

- Myservo.attach(A); ﬁwﬁqm%ﬁmuﬂmﬁﬁlﬂumﬁﬂ'mﬂn Servo motor lag#l A Wun
o w v
WaNNABINIT LTI

. o e v 3 s <
- Myservoiwrite(A); Adaildlunismuny Servo motor Wimiulysdiumisiidaanislaed

A {Huasmiiaste 0-180

o a " - " - : -
Aaslun1InIvALLe LCD By Arduine i w14 Arduino wiitnuiiu Library sbieaszaanu
o w ) ) & i 1 L o & o v
mahluldnu wawindeaisiasatouiay SunouwsnlunsBudouldsunsuAen1siienld Library

vl s 2 W & @ 1 & lo w i o v
194 LCD 9niwade LiquidCrystalh wdanintuanaiuindd s suiididgeslsthailgdeauli

8 LCD

'
ws

- ey LiquidCrystald; usznaniidesnisdstoyalufaes LCD suuuulunisdaay
Ag

LiquidCrystal lcd(rs, enable, d4, d5, d6, d7) <<<<<<< lunsadlgauuuy 4 s
LiquidCrystal lcd(rs, enable, d0, d1, d2, d3, d4, d5, d6, d7) <<<<<<< lunsallganuuy
8 U

- Wandu begin(); ¥ munruInvatID

25



- Wandu setCursor(); T muadumsiazussviavas Cursor iy lcd.setCursor(0, 1); Ae
17 3 :-I o 1 cj s =‘ a o 1 c: at 5 <
TpaswasUNA VLN 0 UTSVAN 1 N1SUUALULASHIIN 0 Aetiy LCD 16x2 3
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e ] v o v o v
- Hefdy print(); ldmuwuadeninuiseinisians

dwmiunisldau Keypad fiu Arduino Tulasssuiltiuaziin keypad uvindudadswayng

Tha AItuNIIsRRaus 9 ledeRasUsend Keypad.h was Password.h

- Password password =Password( “XXXX” ); Wunsiimuewiadiaiag 4y

- Keypad keypad =Keypad( makeKeymap(keys), rowPins, colPins, ROWS, COLS );
dmivdiuilstudesussniadauds keys rowPins-,cotPins ROWS wam COLS Adailay
vihmsrauawe Sniisien sldmd AT iain UL Keypad

- keypadiaddEventListener(keypadEvent); Ussnaeilatw Arduino fataulanisne
Keypad atilaug

- keypad.getKey(); Suf19149110151A Keypad

o Y] [ . 'Y R a4 o ¢ a o [
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o o w oo
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- Ethernet.begin(mac, ip, cateway; subnet); {uATdNIIAUN1TARABIEVINY arduino
way Ethernet shield
- server.begin(); IWUAANSUAUNTAAARDTEWING arduino uas server
. 2 o w v d wud a_ 1w v

- EthernetClient() iumdsainstennamisofnsiony IP address vaus1la
- serveravailable() ilduinisdanaiinludviieivareutoya

: . o 2 ol v oo 2/
- client.print(data) dviayaith server Mglguinsldau

i x W 1 o v a a o v 1
- client.printin(data) deayait server NElgUINslagEuAvTIinlug

- readString.indexOf(“data”) umsasiaaeuin url fdemuiisseaniswseld
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client.printin("HTTP/1.1 200 OK"); //send new page
client.printin("Content-Type: text/html");
client.println();

client.printin("<HTML>");

client.printin("<HEAD>");

client.printin("<linkrel="stylesheet'type="text/css'href="http://randomnerdtutorials.com

/ethernetcss.css' />");
client.printin("<TITLE>HOME SECURITY SYSTEM PROJECT</TITLE>");

client.printin("</HEAD>");
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client.printin("<BODY>");

client.printin("<H1> HOME SECURITY SYSTEM PROJECT</H1>");
client.printin("<hr />");

client.printin("<br />");

client.println("<a href=\"/?button1on1\"\">\</a>");

client.printin("<a href=\"/?button1off1\"\">Turn Off LED1</a><br />");
client.printin("<br />");

client.print("<img name=""FoscamCame"" src=""http://192.168.137.94/image.jpg""

width=""620"" height=""480""alt=""Live Feed""style=""background-color:#009999"" />");
client.printin("</BODY>");
client.printin("</HTML>");
delay(1);
//stopping client
client.stop();
//controls the Arduino if you press the buttons
if (readString.indexOf("?buttontonl”) >0){

digitalWrite(red1, HIGH);

asurelusunsy
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#include <SoftwareSerial.h>
#include <Password.h>
#include <Keypad.h>

#include <LiquidCrystal.h>

#include <Servo.h>

#include <SPl.h>

//Password

Password password =

const byte ROWS = 4;

const byte COLS = 4,

int anal = 0;
int sen = 0;
inti=0;

g~ Ql' ¥ o [y ¥ Py = & 1 ¥ o £ ¢ v 1
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char keys[ROWS][COLS] = {

{!1 "'2"'3.|,]_A'},

{’4','5','6','8'},

{t7l,l8l'l9t’lcl}’

{l*l,lol,'#l‘ID(}

int ledPinl = A11;

int ledPin2 = A15;
int pos = 90,

int zone = 0;

int alarmActive = 0;

int alarmStatus = 0;
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//d@uservice
int redl = 5;
int red2 = 4;
int red3 = 3;
int redd = 7;

int red5 = 6;

byte mac(] = { 0xDE, OxAD, OxBE, OXEF, OxFE, OXED }; //physical mac address

byte ip[] = { 192, 168, 137, 75 }; /A ipiindan (that's what you need to use in

your browser. ("192.168.1.178")

byte gateway(] = { 192, 168, 137, 1 }; /7 internet access via router
byte subnet[] = { 255, 255, 255, 0.1 //subnet mask
EthernetServer server(80); //server port

String readString;

void setup() {
//LCD

lcd.begin(16, 2);
lcd.print("HOME SECURITY");

keypad.addEventListener(keypadEvent);
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pinMode(pirPin2, INPUT);
pinMode(pirPin1, INPUT);
pinMode(pinSpeaker, QUTPUT);
digitalWrite(pinSpeaker, HIGH);
pinMode(ledPin1, OUTPUT);
pinMode(ledPin2, QUTPUT);
digitalWrite(ledPin2, HIGH);
myservo.attach(49);

//dIUuims

pinMode(red1, QUTPUT);

pinMode(red2, OUTPUT);

pinMode(red3, QUTPUT);

pinMode(redd, OUTPUT):

pinMode(red5, OUTPUT);

// start the Ethernet connection-and the server:
Ethernet.begin(mac, ip, gateway, subnet);

server.begin();

void loop() {
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EthernetClient client = server.available();
if (client) {
while (client.connected()) {
if (client.available()) {
char ¢ = client.read();
//read char by char HTTP request
if (readString.length() < 100)4
//store charactersto string
readString += ¢;

//Serial.print(c);

//if HTTP request has ended

client.printin("HTTP/1.1.200 OK"); //send new page
client.printin("Content-Type: text/html");

client.printtn();

client.printin("<HTML>");

client.printin("<HEAD>");

client.printin("<meta name="apple-mobile-web-app-capable' content="yes' />");

client.printin("<meta name="apple-mobile-web-app-status-bar-style' content="black-

translucent' />");
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client.printin("<linkrel='stylesheet'type="text/css href="http://randomnerdtutorials.com/ethern

etcss.css' />");
client.printin("<TITLE>HOME SECURITY SYSTEM PROJECT</TITLE>");
client.printin("</HEAD>");
client.printin("<BODY>");
client.printin("<H1> HOME SECURITY SYSTEM.PROJECT</H1>"):
client.println("<hr /5"
client.printin("<br />");
client.printin("<a href=\"/2button1on1\'\'>Turn'On LED1</a>");
client.printla(®<a, href=\"/?button1off 1I\'\">Turn Off LED1</a><br />"):
client.printin(’<br/");
client.printin(®<a href=\"/?button2on2\"\">Turn On LED2</a>");
client.printin("<a href=\"/7button2off2AN"STurn Off LED2</a><br />");
client.printin("<br/>%);
client.printin("<a href=\"/?button3en3\"\">Turn-On LED3</a>");
client.println("<a href=\"/?button3off3\"\">Turn Off LED3</a><br />");
client.println("<br />");
client.println("<a href=\"/?buttondond\"\">Turn On LED4</a>");
client.println("<a href=\"/?buttondoffd\"\">Turn Off LED4</a><br />");

client.println("<br />");
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client.println("<a href=\"/?button50on\"\">Rotate Left</a>");
client.println("<a href=\"/?button50ff\"\">Rotate Right</a><br />");
client.printin("<br />");

client.println("<a href=\"/?button6oné\"\">Manual</a>");
client.println("<a href=\"/?button6off6\"\">Auto</a><br />");
client.printtn("<br />");

client.print("<img name=""FoscamCame'" src=""http://192.168.137.105/image.jpg""

width=""620"" height=""480"" alt=""Live-Feed™ style=""background-color: #009999"™ />"):

client.print("<img name=""FoscamCame"’ src=""http:// 192.168:137.94/image.jpg™

width=""620"" height=""480™ alt=""Live Feed"™ style=""background-color: #009999"" />");
client.printla(’</BOBRY>");
client.printn{’</HTML>");
delay(1);
//stopping client
client.stop();
//controls the Arduino if you.press.the buttons
if (readString.indexOf("?button1on1”) >0){

digitalWrite(red1, HIGH);

if (readString.indexOf("?button1off1") >0)

digitalWrite(red1, LOW);
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if (readString.indexOf("?button2on2") >0}

digitalWrite(red2, HIGH);

if (readString.indexOf("?button20ff2") >0){

digitalWrite(red2, LOW);

if (readString.indexOf("?buttondoffd") >0)

digitalWrite(redd, LOW);
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if (readString.indexOf("?buttonéoné”) >0){

digitalWrite(red5, HIGH);

if (readString.indexOf("?buttonéoff6”) >0X

digitalWrite(red5, LOW);

vvvvv

vvvvvvvvvv
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myservo.write(pos);

delay(15);
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readString="",

char key = keypad.getKey();

if(int(key) 1= 0)

{
lcd.setCursor(1,2);
led.print(key);
N (-5 =~ 1%
if (@larmActive = IANRARS
YAYAY O
ifldigitalRead( adssuninn
zone = 1;
alarmTriggered();
}

if(digitalRead(pirPin1) == HIGH)
zone = (;

alarmTriggered();
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void keypadEvent(KeypadEvent eKey)
switch (keypad.getState()X
case PRESSED:
switch (eKey)

case '#"

checkPassword();

break;

case ™"

password.resg

break;

default:

void alarmTriggered()
int incr;
int expected_pos;

digitalWrite(pinSpeaker, LOW);
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alarmStatus = 1;

iflzone == 0}
expected pos = 65;
lcd.setCursor(5,2);
lcd.print("Area onelll");

delay(800);

if(zone == 1)}

led.print("Area

delay(800);

}else {

incr = -1;

for (pos = pos; pos I= expected pos; pos += incrf
myservo.write(pos);
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delay(5);

void checkPassword({

if (password.evaluate())

v A,
Ay nant

elsef

invalidCode();

void invalidCode() {
lcd.setCursor(5,2);
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led.print("**ERRORI**");

password.reset();

void activate(}
password.reset();

lcd.setCursor(5,2);

lcd.print("ACTIVATEN");

alarmActive = 1;

alarmStatus = 0;

lcd.setCursor(5,2);

lcd.print("DEACTIVATE!);
digitalWrite(pinSpeaker, HIGH);
digitalWrite(ledPin1, LOW);
digitalWrite(ledPin2, HIGH);
alarmActive = 0;
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password.reset();

delay(1000);
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‘Panasonic JS RELAYS

ideas for life

MINIATURE PC E

PC BOARD TYPE
'POWER RELAY

FEATURES

* Miniature size with universal terminal
footprint

* High contact capacity: 10 A

* TV-5 type available (Standard type)
1 Form A type — TV-5
1 Form C type — TV-5 (N.O. side only)

* VDE, TUV also approved

* Sealed construction for automatic
cleaning (Standard type)

* Class B and F coil insulation type
also available.

About Cd-free contacts

We have introduced Cadmium free type
products to reduce Environmental
Hazardous Substances.

(The suffix “F” should be added to the
part number)

Please replace parts containing
Cadmium with Cadmium-free products
and evaluate them with your actual
application before use because the life of
a relay depends on the contact material

mm nch

v

* EN60335-1 GWT compliant (Tested and load.
A T : by VDE) type available
RoHS r[:::ec.i;}le::mpall'blfgy ":ur;"aﬂon * Surge voltage 6 kV type also
p://www.nais-e.com vailabie
Contact Characteristics
Long Max. operating speed 20 cpm
Types Standard type
yi endurance type AN Standard Long
Arrangement 11 iorm ;(\; 1 Form A ——— type endurance fjpe
ongr Initial insulation resistance Min. 100 MQ (at 500 V DC)
:g\l{l;i'o‘i:tca)gsgr;%sgt\?rgce' 1m:)"- 100 mQ Initial Between open contacts 750 Vrms for 1 min,
breakdown Between contacts and ;
Contact material AgSnO: type voltage*! ool 1,500 Vrms for 1 min.
. 2 10 A 250 VAC [ 10A 250V AC U S
Nominal switching 10A 125V.AC | 104 125 V AG P A i) Max. 10 ms
capRoily 6A277VAC | 10A277V AC ALl ol
g tin — Release time (without diode)*? KA 1
(r:slis?ive Max. switching power 2,500 VA (at nominal voltage) -
load) Max. switching voltage 250V AC, 100V DC Max. 35°C,
Max. switching current 10 A (AC), 5 A (DC) resistive, nominal voltage
k T ise ( inal voltage) lied il
in. switchi emperalture rise (at nominal voltage applied to coil.
gzaim:rlﬁ i 100 mA, 5V DC Contact carrying current:
achanie 10A, at 70°C 158}
echanica S
107 Functional*3 98 m/s? {10 G
(at 180 cpm) Shack resistance a A {186}
Electrical at 10 A i Destructive*+ 980 m/s? {100 G}
125V AC, 4 2 10 to 55 Hz at double
6 A 277V AC resistive . : e piigional™s amplitude of 1.6 mm
Expected (standard) 1x10 2x10 Vibration resistance 10 to 55 Hz at double
life (min. s .
ope.) (TS Ah277 \;‘;‘C Fasistive Sslchive amplitude of 2 mm
igh power o o
ng 250V AC resistiv Conditions for operation, ) —40°C to —40°C to
(Standard: at 20? ol e 5x 10 transport and storage*s | Ambient +85°C +105°C
(High ow; 5t 20pc m (No contact 1.2 x 108 (Not freezing and temp.*’ —40°F to —40°F to
105gncp221. F:)“ pm. only) condensing at low +185°F +221°F
- - temperature) Humidity 5 to 85% R.H.
" Holding voltage should be 60% V of nominal voltage - -
Unit weight Approx.12 g 423 oz

Nominai operating power

360 mw

1 This value can change due to the switching frequency, environmental conditions,

and desired reliability level, therefore it is recommended to check this with the
aclual load.

emarks

Detection current: 10mA
Excluding contact bounce time

“? Half-wave pulse of sine wave: 11ms; detection time: 10ps
4 Hall-wave pulse of sine wave: 6ms

*s Detection time: 10us

*® Refer to 6. Conditions for operation, transport and storage mentioned in

AMBIENT ENVIRONMENT
7 When using relays in a high ambient temperature, consider the pick-up voltage

rise due to the high temperature (a rise of approx. 0.4% V for each 1°C 233.4°f
with 20°C 68 F as a reference) and use a coil impressed voltage that is within the
maximum allowable voltage range.

'YPICAL APPLICATIONS

- Home appliances
Air conditioner, heater, etc.

2. Automotive
Power-window, car antenna, door-lock,
etc.

3. Office machines

PPC, facsimile, etc.

4. Vending machines

All Rights Reserved © COPYRIGHT Matsushita Electric Works, Ltd.



Metal Gear Servo

MG90S i T

MG9I0S servo, Metal gear with one bearing

Tiny and lightweight with high output power, this tiny servo is perfect for RC Airplane,
® Helicopter, Quadcopter or Robot. This servo has metal gears for added strength and
durability.

Servo can rotate approximately 180 degrees (90 in each direction), and works just like the
standard kinds but smaller. You can use any servo code, hardware or library to control these
servos. Good for beginners who want to make stuff move without building a motor controller
with feedback & gear box, especially since it will fit in small places. It comes with a 3 horns
(arms) and hardware.

Specifications

s °* Weight: 134¢
* Dimension: 22.5 x 12 x 35.5 mm approx.
* Stall torque: 1.8 kgf-cm (4.8V ), 2.2 kgf-cm (6 V)
* Operating speed: 0.1 s/60 degree (4.8 V), 0.08 s/60 degree (6 V)
® Operating voltage: 4.8 V-6.0V
® Dead band width: 5 ps



PWM=0range (1) — _
Vcc=Red (+) — (O&

Ground=Brown (-) —

1-2ms
Dugy Cycle
a8-6v [
Power
and Signal  * |
20 ms (50 Hz)
PWM Period

Position "0" (1.5 ms pulse) is middle, "90" (~2 ms pulse) is all the way to the right, "-90" (~1
ms pulse) is all the way to the left.



LCD-016M002B

16 x 2 Character LCD

FEATURES

+ 5 x 8 dots with cursor
+ Built-in controller (KS 0066 or Equivalent)

Vishay

* + 5V power supply (Also available for + 3V)

= 1/16 duty cycle
* BJ/L to be driven by pin 1, pin 2 or pin 15, pin 16 or A.K (LED)

+ N.V. optional for + 3V power supply

MECHANICAL DATA ABSOLUTE MAXIMUM RATING
ITEM STANDARD VALUE UNIT ITEM SYMBOL STANDARD VALUE UNIT
Module Dimension 80.0 x 36.0 mm MIN. TYP. MAX.
Viewing Area 66.0x 16.0 mm Power Supply | VDD-VSS | -03 | - 7.0 Vv
S ot x oo L'y Input Voltage | VI 03 | - [voD| v
Character Size 296 X858 Ja NOTE: VSS = 0 Volt, VDD = 5.0 Volt
ELECTRICAL SPECIFICATIONS
ITEM SYMBOL CONDITION STANDARD VALUE UNIT
MIN. =P MAX.

Input Voltage VDD VDD = +5V 4.7 5.0 5.8

VDD =+ 3V 2.7 3.0 5.3 v
Supply Current IDD VDD = 5V - 1.2 3.0 mA

-20°C - - =
Recommended LC Driving VDD - VO 0°C 4.2 4.8 5.1 v
Voltage for Normal Temp. 25°C 3.8 4.2 4.6
Version Module 50°C 3.6 4.0 4.4
70°C ~ - -
LED Forward Voltage VF 25°C - 4.2 4.6 Vv
LED Forward Current IF 25°C | Array - 130 260 mA
Edge - 20 40

EL Power Supply Current IEL Vel = 110VAC:400Hz - - 5.0 mA
DISPLAY CHARACTER ADDRESS CODE:
Display Position 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
DD RAM Address [ g 01 OF
DD RAM Address | 40 4 4aF

Document Number: 37217
Revision 01-Oct-02

For Technical Questions, Contact: Displays@Vishay.com

www.vishay.com
31



LCD-016M002B

Vishay 16 x 2 Character LCD
PIN NUMBER SYMBOL FUNCTION
1 Vss GND
2 l Vdd +3Vor+ 5V
3 Vo Contrast Adjustment
4 RS H/L Register Select Signal
5 RW H/L Read/Write Signal
6 E H —L Enable Signal
7 DBO H/L Data Bus Line
8 DB1 H/L Data Bus Line
9 DB2 H/L Data Bus Line
10 DB3 H/L Data Bus Line
" DB4 H/L Data Bus Line
12 DBs H/L Data Bus Line
13 DB6 H/L Data Bus Line
14 DB7 H/L Data Bus Line
15 A/Vee + 4.2V for LED/Negative Voltage Output
16 K Power Supply for B/L (OV)

DIMENSIONS in millimeters

A W WP 800205 ¥
as [ \\Z2 2 (SN2 |
7.55 66.0 (VA)
- |
o |_12.45___ ___56.2 (AA) | i
w N R | 8.0 P2.54* 15-38.1 J H1 MAX 9.7 MAX
Nl @ o = wn i o
vl el 7|77 ]3;0 16@ 1.0 PTH_ | o ] - H2 5.1
1 [l 1! . i l
F ] ! I 8] 8 - rlj
b= — — =1
& k | — ————— = ,,[;ﬁ I?
o ] = |
AREEE s THWH_FHHHHHQ Te
o ol vl o BB R BRI = |
AEEE snniglh ‘
| | | ! b
7 - 4010/ ] 4055 ; \_47a 2.5 PTH 1.6 1.6
25 || 75.0 - | 4-@5.0PAD _ELORNO BIL
LED - H/ILB/L .
HIGH LOW
H1 13.2 121
H2 8.6 7.5
www.vishay.com For Technical Questions, Contact: Displays@ Vishay.com Document Number: 37217
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rduino Ethernet Shield

A AR T

4 R,y i
PRV vV be BB VYL D

L]
JIELD

: :' 'Gxg‘:.-rr_a‘ny

§ ey X = . -,‘ .I'
' = : * N ~. /SHIELD MODEL
. : : - = . ETHERNET R3

[ = = ; HMADE IN ITALY
peoe® . =~

: MR eGP UL LY.
duino Ethernet Shield R3 Front Arduino Ethernet Shield R3 Back

wnload: arduino-ethernet-shield-06-schematic.pdf. arduino-ethernet-shield-06-reference-desian. zip

erview

> Arduino Ethernet Shield connects your Arduino to the internet in mere minutes. Jus

uino board, connect it to your network with an R145 cable (not included) and follow a few simple instructions to start
trolling your world through the internet. As always with Arduino, every element of the platform — hardware, software
| documentation - is freely available and open-source. This means you can learn exactly how it's made and use its

ign as the starting point for your own circuits. Hundreds of thousands of Arduino boards are already fueling people’s
ativity all over the world, everyday. Join us now, Arduino is you!

t plug this module onto your

» Requires and Arduino board (not included)

» Operating voltage 5V (supplied from the Arduino Board)
P Ethernet Controller: W5100 with internal 16K buffer

» Connection speed: 10/100Mb

» Connection with Arduino on SPI port

scription

Arduino Ethernet Shield allows an Arduino board to connect to the internet. It is based on the Wiznet W5100 ethernet
' (datasheet). The Wiznet W5100 provides a network (IP) stack capable of both TCP and UDP. It supports up to four
1ltaneous socket connections. Use the Ethernet library to write sketches which connect to the internet using the shield.

ethernet shield connects to an Arduino board using long wire-wrap headers which extend through the shield. This
s the pin layout intact and allows another shield to be stacked on top.

°



¥ most recent revision of the board exposes the 1.0 pinout on rev 3 of the Arduino UNO board.
e Ethernet Shield has a standard RJ-45 connection, with an integrated line transformer and Power over Ethernet enabl

ere is an onboard micro-SD card slot, which can be used to store files for serving over the network. It is compatible wi
2 Arduino Uno and Mega (using the Ethernet library). The onboard microSD card reader is accessible through the SD
rary. When working with this library, SS is on Pin 4. The original revision of the shield contained a full-size SD card slo
s is not supported.

e shield also includes a reset controller, to ensure that the W5100 Ethernet module is properly reset on power-up.
2vious revisions of the shield were not compatible with the Mega and need to be manually reset after power-up.

e current shield has a Power over Ethernet (PoE) module designed to extract power from a conventional twisted pair
tegory 5 Ethernet cable:

« IEEE802.3af compliant

Low output ripple and noise (100mVpp)

Input voltage range 36V to 57V

Overload and short-circuit protection

9V Output '

High efficiency DC/DC converter: typ 75% @ 50% load
1500V isolation (input to output)

¢ o o o \v o

 the Power over Ethernet module is proprietary hardware not made by Arduino, it is a third party accessory. For more
ormation, see the datasheet

2 shield does not come with the PoE module built in, it is a separate component that must be added on.

juino communicates with both the W5100 and SD card using the SPI bus (through the ICSP header). This is on digital
s 11, 12, and 13 on the Duemilanove and pins 50, 51, and 52 on the Mega. On both boards, pin 10 is used to select tt
'100 and pin 4 for the SD card. These pins cannot be used for general i/o. On the Mega, the hardware SS pin, 53, is nc
:d to select either the W5100 or the SD card, but it must be kept as an output or the SPI interface won't work.

‘e that because the W5100 and SD card share the SPI bus, only one can be active at a time. If you are using both
ipherals in your program, this should be taken care of by the corresponding libraries. If you're not using one of the
#herals in your program, however, you'll need to explicitly deselect it. To do this with the SD card, set pin 4 as an
put and write a high to it. For the W5100, set digital pin 10 as a high output.
shield provides a standard RJ45 ethernet jack.
reset button on the shield resets both the W5100 and the Arduino board.
> shield contains a number of informational LEDs:
« PWR: indicates that the board and shield are powered
= LINK: indicates the presence of a network link and flashes when the shield transmits or receives data
< FULLD: indicates that the network connection is full duplex
= 100M: indicates the presence of a 100 Mb/s network connection (as opposed to 10 Mb/s)
» RX: flashes when the shield receives data
® TX: flashes when the shield sends data
= COLL: flashes when network collisions are detected
> solder jumper marked "INT" can be connected to allow the Arduino board to receive interrupt-driven notification of

nts from the W5100, but this is not supported by the Ethernet library. The jumper connects the INT pin of the W5100 t
tal pin 2 of the Arduino.

also: getting started with the ethernet shield and Ethernet library reference
S — - —— - : « .
rduino | Edit Page | Page History | Printable View | All Recent Site Changes
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User Manual

Wireless N Network Camera

DCS-930L
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Hardware Overview
Front View

Camera Lens

Microphone
Power and Link LED

D-Link DCS-930L User Manual
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Rear View

Ethernet Port

Power Receptor

/
L]
- |

WPS Button

Camera Stand

D-Link DCS-930L User Manual



Installation
Hardware Installation

Connect the Ethernet Cable

Connect the included Ethernet cable to the network cable connector
located on the bottom panel of the DCS-930L and attach it to the network.

Attach the External Power Supply

Attach the external power supply to the DC Power receptor located on
the rear back panel of the DCS-930L and connect it to your wall outlet
or power strip. Power is confirmed when the green LED Power Indicator
located below the lens on the DCS-930L is illuminated.

D-Link DCS-930L User Manual
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The D-Link Wireless Network Camera lets you access

Wireless Installation Considerations

your network using a wireless connection from anywhere within the operating range of your

wireless network. However, the number, thickness and location of walls, ceilings, or other objects that the wireless signals must pass through, may

limit the range. Typical ranges vary depending on the types of materials

key to maximizing wireless range is to follow these basic guidelines:

1.

Minimize the number of walls and ceilings between your adapter and other network devices (such as your Network Camera) - each
wall or ceiling can reduce your adapter’s range from 3-90 feet (1-30 meters).

Be aware of the direct line between network devices. A wall that is 1.5 feet thick (.5 meters), at a 45-degree angle appears to be
almost 3 feet (1 meter) thick. At a 2-degree angle, it looks over 42 feet (14 meters) thick. Position your devices so that the signal
will travel straight through a wall or ceiling (instead of at an angle) for better reception.

Building Materials make a difference. A solid metal door or aluminum studs may weaken the wireless signal. Try to position your
access points, wireless routers, and other networking devices where the signal passes through drywall or open doorways. Materials
and objects such as glass, steel, metal, walls with insulation, water (fish tanks), mirrors, file cabinets, brick, and concrete will degrade
your wireless signal.

Keep your product at least 3-6 feet or 1-2 meters away from electrical devices or appliances that generate RF noise.

. If you are using 2.4GHz cordless phones or other radio frequency sources (such as microwave ovens), your wireless connection

may degrade dramatically or drop completely. Make sure your 2.4GHz phone base is as far away from your wireless devices as
possible. The base transmits a signal even if the phone in not in use.

and background RF (radio frequency) noise in your home or business. The

D-Link DCS-930L User Manual
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TOSHIBA 25C1815

TOSHIBA TRANSISTOR  SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

25C1815

AUDIO FREQUENCY GENERAL PURPOSE AMPLIFIER APPLICATIONS. Unit in mm

DRIVER STAGE AMPRLIFIER APPLICATIONS.
X ‘
»  High Voltage and High Current ﬂi‘l
: VCEQ=50V (Min.), I¢ =150mA (Max.) g
Excellent hgg Linearity -
: h =100 (Typ.) at Ver =6V, Ic=150mA 3
FE(2) (Typ.) at VCE C ] |
: hyg (Ic=0.1mA)/hpg (Ic =2mA)=0.95 (Typ.) — =
. Low Noise : NF=1dB (Typ.) at f=1kHz = g
» Complementary to 28A1015 (O, Y, GR class) i
MAXIMUM RATINGS (Ta = 25°C) - .
CHARACTERISTIC SYMBOL | RATING UNIT 3 o
] @ @ 3
Collector-Base Voltage VeBO 60 A" s & B 3
Collector-Emitter Voltage VCEO 50 v
Emitter-Base Voltage VEBO 5 v 1. EMITTER
2. COLLECTOR
Collector Current I 150 mA 3 BASE
Base Current Ip 50 mA JEDEC TO-92
Collec.tor Power Dissipation Pc 400 mW EIAJ SC.43
Junction Temperature T; 125 C TOSHIBA 2 5F1B
Storage Temperature Range Tste —55~125 °C Weight : 0.21g
ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX. | UNIT
Collector Cut-off Current IcBO VcB=60V, Ig=0 — — 0.1 | xA
Emitter Cut-off Current IEBO VEB=5V, Ic=0 — — 0.1 | A

hFE(1)
V=6V, Ig=2mA 70 — 700
DC Current Gain (Note) CE C
hrE@2) | VCE=6V, Ig=150mA 25 100 | —
Collector-Emitter Saturation
Vilkps V(CE(sat) | Ic=100mA, Ig=10mA — 0.1 | 0.25 v
Base-Emitter Saturation Voltage VBE(sat) | Ic=100mA, Ig=10mA — - 1.0 \4
Transition Frequency fp Vcg=10V, Ic=1mA 80 o MHz
Collector Ouput Capacitance Cob Vep=10V, Ig=0, f=1MHz | — 2.0 3.5 | pF
S . VecEg=10V, Ig=-1mA
Base Intrinsic Resistance T'bh f— S0MHz — 50 | — Q
. . VcgE =6V, Ig=0.1mA
Noise Figure NF f=1kHz, Rg=10k0 — 1.0 10 | dB
Note : hgpg Classification 0:70~140 Y : 120~240 GR : 200~400 BL : 350~700
961001EAA2
@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In develo?mg_ your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook

1997-04-10 1/3



| Arduino MEGA 2560

' MADE
IN ITALY

N 7

.

=

WWW.ARDUINO.CC

' ~_ Product Overview

The Arduino Mega 2560 is a microcontroller board based on the ATmega2560
(datasheet). It has 54 digital input/output pins (of which 14 can be used as PWM outputs),

» 16 analog inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal oscillator, a USB
connection, a power jack, an ICSP header, and a reset button. It contains everything
needed to support the microcontroller; simply connect it to a computer with a USB cable or
power it with a AC-to-DC adapter or battery to get started. The Mega is compatible with
most shields designed for the Arduino Duemilanove or Diecimila.
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Technical Specification

EAGLE files: _arduino-mega2560-reference-design.zip Schematic: arduino-mega2560-schematic.pdf

Microcontroller ATmega2560
Operating Voltage 5V
Input Voltage (recommended) 7-12V
Input Voltage (limits) 6-20V
Digital /0O Pins 94 (of which 14 provide PWM output)
Analog Input Pins 16
DC Current per I/0O Pin ' 40 mA
DC Current for 3.3V Pin 50 mA
Flash Memory 256 KB of which 8 KB used by bootloader
SRAM 8 KB
EEPROM 4 KB
Clock Speed 16 MHz
Power
Led
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aztue
c:v‘*\i-

LCITAL
i tn & b & & & o ot b

(4]

sva
g rfl‘l4
i AlS

analog pins
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EEI T e B e e e e s Pover

The Arduino Mega2560 can be powered via the USB connection or with an external power supply. The power source is
selected automatically. External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The
adapter can be connected by plugging a 2.1mm center-positive plug into the board's power jack. Leads from a battery
can be inserted in the Gnd and Vin pin headers of the POWER connector.

The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, however, the 5V pin may
supply less than five volts and the board may be unstable. If using more than 12V, the voltage regulator may overheat
and damage the board. The recommended rangeis 7 to 12 volts.

The Mega2560 differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip. Instead, it
features the Atmega8U2 programmed as a USB-to-serial converter.

The power pins are as follows:

* VIN. The input voltage to the Arduino board when it's using an external power source (as opposed to 5 volts
from the USB connection or other regulated power source). You can supply voltage through this pin, or, if
supplying voltage via the power jack, access it through this pin.

e 5V, The regulated power supply used to power the microcontroller and other 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.

e 3V3.A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.

* GND. Ground pins.
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The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KB is used for the bootloader), 8 KB of
SRAM and 4 KB of EEPROM (which can be read and written with the EEPROM library).
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Each of the 54 digital pins on the Mega can be used as an input or output, using pinMode(), digitalWrite(), and
digitalRead() functions. They operate at 5 volts. Each pin can provide or receive a maximum of 40 mA and has an
internal pull-up resistor (disconnected by default) of 20-50 kOhms. In addition, some pins have specialized functions:

* Serial: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 (TX); Serial 2: 17 (RX) and 16 (TX); Serial 3: 15 (RX) and
14 (TX). Used to receive (RX) and transmit (TX) TTL serial data. Pins 0 and 1 are also connected to the
corresponding pins of the ATmega8U2 USB-to-TTL Serial chip .

¢ External Interrupts: 2 (interrupt 0), 3 (interrupt 1), 18 (interrupt 5), 19 (interrupt 4), 20 (interrupt 3), and 21
(interrupt 2). These pins can be configured to trigger an interrupt on a low value, a rising or falling edge, or a
change in value. See the attachinterrupt() function for details.

* PWM: 0 to 13. Provide 8-bit PWM output with the analogWrite() function.

* SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS). These pins support SPI communication, which, although
provided by the underlying hardware, is not currently included in the Arduino language. The SPI pins are also
broken out on the ICSP header, which is physically compatible with the Duemilanove and Diecimila.

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

* I’C: 20 (SDA) and 21 (SCL). Support I*C (TWI) communication using the Wire library (documentation on the
Wiring website). Note that these pins are not in the same location as the 12C pins on the Duemilanove.

The Mega2560 has 16 analog inputs, each of which provide 10 bits of resolution (i.e. 1024 different values). By default
they measure from ground to 5 volts, though is it possible to change the upper end of their range using the AREF pin and
analogReference() function.

There are a couple of other pins on the board:

* AREF. Reference voltage for the analog inputs. Used with analogReference().
* Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to shields which
block the one on the board.

@ R30/0SpPIREs RADIOMICS A

- o




HC-SR501 PIR MOTION DETECTOR

Product Discription

HC-SR501 is based on infrared technology. autqmatic control module, using Germany imported LHI778 probe design, high sensitivity, high

rehability. ultra-low-voltage operating mode. widely used in various au‘o-sensing electrical equipment, especially for battery-powered automatic
controlled products

Specification:

+ Volage 5V - 20V
« Power Consumption: 65mA
TTL output: 3.3V, OV
+ Delay time: Adjustable (.3->5min)
Lock time: 0.2 sec
Trigger methods. L — disable repeal trigger, H enable repeat trigger
Sensing range less than 120 degree, within 7 meters
« Temperature — 15 - +70

< Dimension 32°24 mm, distance belween screw 28mm, M2, Lens dimension in diameter: 23mm

Application:

Automatically sensing light for Floor, bathroom, basement, porch, warehouse, Garage, elc, venlilator, alarm etc.

Features:

+ Automatic induction to enter the sensing range of the output is high, the person leaves the sensing range of the automatic delay off high,
output low
+ Photosensitive control (optional, not factory-set) can be set photosensitive control, day or light intensity without induction.
« Temperature compensation (optional, factory reset) In the summer when the ambient temperature rises 1030 * C to 32 * C, the detection
distance i1s shghtly shorter. temperature compensation can be used for performance compensation.
Triggered in two ways' (jumper selectable)
¢ non-epealable lrigger. the sensor output high, the delay time is over, the outpul is avtomatically changed from high level to low level;
- repealable trigger. the sansor output high, the delay period. i there is human activity in its sensing range, the gutput will always remain
high until the people lefl after the delay will be high level goes low (sensor module detects a time delay period will be automatically
extended every human activity, and the slarting point for the delay time (o the last event of the time}.
With induction blocking ime (the default setting 2 5s blocked time) sensor module afler each sensar output (high'into low), followed by a
blockade sel penod of time, during this time period seasor does not accepl any sensor signal. This fealure can be achieved sensor output
time “and” blocking ime "nlerval between the work can be apphed to interval detection products. This function can inhibit a variety of
interference in the process of load swilching. (This Lime can be sef at zéfo seconds < a few tens of seconds).
Wide operating voltage range: default voltage DC4.5V-20V.
* Micropower consumption; slatic current <50 microamps, parucularly suitable for battery-powered automatic control products.
Output high signal: easy to achieve docking with the various types of circuit.

Adjustment:
Adjust the distance potentiomelar clockwise rotation. increased sensing distance (about 7 meters), on the contrary, the sensing distance

decreases (about 3 meters)
= Adjust the delay potentiometer clockwise rotation sensar the delay lengthened (300S). en the contrary, shorten the induction delay (5S).

Instructions for use:

Sensor module is powered up after a minute, in this initialization time intervals during this module will output 0-3 times, a minute later enters
the standby state.

Should try to avoid the lights and other sources of interference close direct module surface of the lens. in order to avoid the introduction of
interference signal malfunction. environment should avoid the wind flow, the wind will cause interference on the sensor.
Sensor module with dual probe. the probe window is rectangular, dual (A B) in both ends of the longitudinal direction
« sowhen the human body from left to right or right to left through the infrared spectrum to reach dual time. distance difference, the greater
the difference. the more sensiive the sensor,
* when the human body from the front lo the probe or from 1op to boltom or from bottom to top on the direction traveled, double detects
changes in the distance of less than infrared spectroscopy, no difference value the sensor insensitive or does not work;
The dual drrection of sensor should be installed parallel as far as possible n inline with human movement. In order to increase the sensor
angle range, the module using a circular lens also makes the probe surrounded induction, but the left and right sides still up and down in
both directions sensing range. sensitivity, still need to try 1o install the above requirements.
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Jumper Set: :
H: Repeat Trigger—
L: Single Trigger— {#

Sensitivity
Adjust

Time Delay
Adjust
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1 working voltage range :DC 4.5-20V

2 Quiescent Current :50uA

3 high output level 3.3 V / Low 0V

4. Trigger L trigger can not be repeated / H repeated trigger
5. circuit board dimensions :32 * 24 mm

6. maximum 110 ° angle sensor

7. 7 m maximum sensing distance

Product Type HC--SR501 Body Sensor Module

Operating Voltage Range | 5-20VDC

Quiescent Current <50uA

Level output High 3.3 V /Low OV

Trigger L can not be repeated trigger/H can be repeated trigger(Default repeated trigger)
Delay time 5-3008( adjustable) Range (approximately .3Sec -5Min)

Block time 2.55(default)Can be made a range(0.xx to tens of seconds
Board Dimensions 32mm*24mm

Angle Sensor <110 ° cone angle

Operation Temp. -15-+70 degrees

Lens size sensor Diameter.23mm(Default)

Application scope

*Security products

*Body induction toys

*Body induction lamps

*Industrial automation control etc

Pyroelectric infrared switch is a passive infrared switch which consists of BISS0001 pyroelectric infrared sensors and a few external components. It can ai
open all kinds of equipments, inculding incandescent lamp, fluorescent lamp, intercom, automatic, electric fan, dryer and automatic washing machine, etc.
It is widely used in enterprises, hotels, stores, and corridor and other sensitive area for automatical lamplight, lighting and alarm system.

Instructions

Induction module needs a minute or so to initialize, During initializing time, it will output 0-3 times. One minute later it comes into standby.

Keep the surface of the lens from close lighting source and wind, which will introduce interference. ’

Induction module has double -probe whose window is rectangle. The two sub-probe (A and B) is located at the two ends of rectangle. When human body r
to right, or from right to left, Time for IR to reach to reach the two sub-probes differs.The lager the time diffference is, the more sensitive this module is. Wh
body moves face-to probe, or up to down, or down to up, there is na time difference. So it does not work. So instal the module in the direction in which mos
activities behaves, to guarantee the induction of human by dual sub-probes. In order to increase the induction range, this module uses round lens which cz
from all direction. However, induction from right or left is more sensitivity than from up or down.
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Web Site: www parallax.com Office: (916) 624-8333
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4x4 Matrix Membrane Keypad (#27899)

This 16-button keypad provides a useful human interface component for microcontroller projects.
Convenient adhesive backing provides a simple way to mount the keypad in a variety of applications.

Features
® Ultra-thin design
* Adhesive backing
® Excellent price/performance ratio
® Easy interface to any microcontroller

* Example programs provided for the BASIC
Stamp 2 and Propeller P8X32A
microcontrollers

Key Specifications
® Maximum Rating: 24 VDC, 30 mA
* Interface: 8-pin access to 4x4 matrix

® Operating temperature: 32 to 122 °F
(0 to 50°C)

®* Dimensions:
Keypad, 2.7 x 3.0 in (6.9 x 7.6 cm)

Cable: 0.78 x 3.5 in (2.0 x 8.8 cm)
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Application Ideas
® Security systems
® Menu selection

¢ Data entry for embedded systems
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How it Works

Matrix keypads use a combination of four rows and four columns to provide button states to the host
device, typically a microcontroller. Underneath each key is a pushbutton, with one end connected to one
row, and the other end connected to one column. These connections are shown in Figure 1.
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Figure 1: Matrix Keypad Connections

In order for the microcontroller to determine which button is pressed, it first needs to pull each of the
four columns (pins 1-4) either low or high one at a time, and then poll the states of the four rows
(pins 5-8). Depending on the states of the columns, the microcontroller can tell which button is pressed.

For example, say your program pulls all four columns low and then pulls the first row high. It then reads

the input states of each column, and reads pin 1 high. This means that a contact has been made
between column 4 and row 1, so button ‘A’ has been pressed.
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