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ABSTRACT

This project is to propose an automatic door , which can send and
receive wireless signal . The systems use module to transfer signal by remote
control and manage equipments by arduino. In addition, the security system use
obstacle avoidance sensor, status battery and CCTV monitoring on the website.
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2.5 APACHE

gﬂﬁ 2.8 apache

2.5.1 aANuvugUad Apache
Apache viwihildlu web server ﬁﬁ@'l%’ﬁ‘uﬁ"ﬂan fiviiilunisdnfiu Homepage U
Browser #ifina3enidnss  web server Mifiu Homepage @iWagtudalsdndu  web
server fiundetieiiiuaghunn apache Wurensdusitegludnunzwes open source Wl
Tﬁqﬂﬂaﬁ?lﬂlﬁaﬂuqiﬂL'ﬁ"lmiauﬁ’mm'[.ﬁl.ﬁmﬂ‘sﬂwﬁmﬂﬁu

AYNENNITAVDY Apache
apachetfuseviduiftegludnwnsues  open source  llaliypnavaluausaiin
Wanduseg e apache  dviliAndulugafidaustloniinn Wy mod_per,
mod_python#3a mod phpm'l:mawm'lwapache anunsaltUseloa LLﬁuﬂ’lu’liﬂﬂN’m
SfunBuld wuisdudios Server AlWUSNTfEWA HTML sghadies uenani
apachemuﬂfa'ma'lmmau‘] oy Wy nsBudusiyema (mod_auth, mod_access,
mod_digest) vaiinpuvasadtlunisdeasinu Tuslnrea https (mod_ssUuenaini
Geilugaduy Snilldsumrmdenldiu Wy mod_vhostildanunsaaiiloaaiion gy
www.sample.com, wiki.sample.com, mail.sample.com %58 www.ilovewiki. org melu
iwSaaieiuld vie mod _| rewriteldupdasiiofivaelv urt‘umt.’mmmm@mma‘ﬂu

nsiluussendldluasdng (Hardening Apache Web Server)
Hypertext Transfer Protocol Wulnslareaitasduivieniuy Tcp wiellunsdaguuuy
msfu-dwmazmaidenlonenans Teszneusedeonaeiiafiuandaiuly Wy deminu
sUam s File Hudu Fefiodndufiuguvesszuunsliuinis World Wide Web
(WWW) nsvihauees HTTP fidnsauzadrendaiunsvianuveddnsinreauinlraduduie
@svlaestuq Anldeuuudumesidnigy SMTP uay FTP



2.5.2 Taseainelnd Apache
Apache {ulusunsuduidiniaesuuu HTTP Server anunsasuldvanesyuuufinisidu
Linux, Window, Free BSD Wudu nnsinia Apache annsoansauuuluudleglaides
roulndlusunsy  Budimnesasvhamdugiinduaueulnelidedn httpduasi@sninesay
vhanluiuiidlefndedyndiaiody  dauassuuifsausiuiuuiuiussuy  uashdeyail
#oensiuinsdinglasnmeifidmun

2.6 M9 forward port

ZyXEL

» Network > NAT > Port Forwarding

Default Server Setup

Default Server l192.163.1.33

LAN i Port Forwarding

Mt AN il Service Name VW v Server IP Address W_
u—mmm
! ebcam 8080 eo8o 192.168. 1, 33
www 80 80 192,168, 1,177 E’ ﬁ
webcammmm 44444 44444 192.168. 1, 33 ¥ &

WAN

| Apply | | Cancel |

g‘dﬁ 2.9 ms forward port

o i < = & = o & 2/ 9 8/ 1 =5
nmsPeuseinTInauimed 2 1Tes Tuludeslddeya 3 agrefovneiay IP waenneiay
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2.7 iann1s NO-IP

(% DUC v4.0.1 4 L=

File Edit Tools Help
Status

Client ID: C3A11884305
V' Account o & |

ekk_sillyfools @hotmail.com

V Updating: 0 Groups & 2 hosts €@ Edit Hosts
IP: 171.6.227.249 v
Next Check: 6s @
1:55: Remote IP Found: 171.6.227.249. 0 Notices

5UM 2.10 NO-IP
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Edit Groups/Hosts =
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account on the No-IP.com website,
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!i [7) testwebcam1111.n0-p.org

! sytes.net
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[7] Require a password to modify hosts
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ATTATUIUAING

t4=0.693(Ra +Rs)C
. =0.693RgC

period = ty + t_ =0.693(Rs +2Rg)C

Frequency = 154
(Ra+RpC
Driver Duty cycle = ——— = ____EB__
tH+ 1L (Ra+2Rg)
Iy
Wave form (D) = =1- _____&___
th+t (Ra +2Rp)
. 2 Ry
Ratio = =
tH (Ra+2Rp)
29IC HT12D
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3.2.1 BANNTISYINIUVDINIAEN
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LM317T
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necvolk NS Fina 10, i1, 12 and 13 aze eserved for Ethemmet mocule
byte mac(] = { OxPE, OwiD, BBE, OxEF, OxFE, OxED );
byt ALY = ( 453, 168, 1, 177 )3
byt gatevay(] = [ 192, 168, 1, 1);
byte subnec[] = [ 255, 255, 255, 0 ):
chas link[]"projectslidingdocs. sytes.net; o link fata
String INSTring = Srringy3S):

String Led;

17
referenceVolts = §; // the &efaulc referencr on a S-volt baard
ML = 3000; due for 4 Bouima valtage of 20 wolts

reaistorFactor = 355 / (R3/(R1 + B3))s
nar inc bateeryPin = 0; T from hatrery 18

comat iut senserdoor = 5 nsor Eotion
st Lac sensecdoorstep = €/ Mumetl
inr led[] = (00, 2, 3 }3 /edpins m
Int numafleds = 27 ometled:

String value[] = ("on®,"em"}; //stacTip all Bed ars off

Iver server(80);

u

iauto,_door.if
{RSEIe 4

gﬂﬁ 3.9 W4 .inowdan1s Complied

© d ]
3.3.1 Code ﬁl{ﬂumiﬂwﬂumsmam‘uawiscﬂ WAY LARIENIUZLUMLADS K1Y
Ve

#finclude <Ethernet.h>

#include <SPL.h>

//network NB: Pins 10, 11, 12 and 13 are reserved for Ethernet module.
byte macl] = { OXDE, OxAD, OXBE, OXEF, OFE, OXED };

byte ip[] = { 192, 168, 1, 177 };

byte gateway[] = { 192, 168, 1, 1 };

byte subnet[] = { 255, 255, 255, 0 };
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char link[]="projectslidingdoor.sytes.net"; //link data
String inString = String(35);
byte m=0;

String Led;

//Read batterry

const int referenceVolts = 5; // the default reference on a 5-volt board
const int R1 = 3000; // value for a maximum voltage of 20 volts

const int R2 = 1000;

const int resistorFactor = 255 / (R2/(R1 + R2));

const int batteryPin = 0; // +V from battery is connected to analog pin 0

const int sensordoor = 5; //Sensor Motion Senso

const int sensordoorstop = 6; //Magnetic Switch

int ledl] = {00, 8,9 }; //Led pins num 0 in arry is not used
int numofleds = 2; //numofleds

byte time_door=30;

String value[] = {"on","on"}; //startup all led are off

EthernetServer server(80);

String data;



void open_door()

void close_door()

void setupl()

{
Serial.begin(9600);
Ethernet.begin(mac, ip,gateway,subnet);
server.begin();
pinMode(sensordoor, INPUT);
pinMode(sensordoorstop, INPUT);
pinMode(8, OUTPUT); // open

pinMode(9, OUTPUT); //close

23



pinMode(6, INPUT);  // switch
pinMode(5, INPUT); // PIR
attachinterrupt(0,open_door,FALLING);

attachinterrupt(1,close_door,FALLING);

//set pin mode
for (int j = 1; j < (humofleds + 1); j++X
pinMode(led[j], OUTPUT);
}
Serial.printin("Serial READY");
Serial.printin("Ethernet READY");

Serial.printin("Server READY");

void loop()

{

int val = analogRead(batteryPin); // read the value from the sensor

iflm==1)

for(byte a=0;a<time_door;a++)
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digitalWrite(8,HIGH);
digitalWrite(9,LOW);
delay(100);
if(digitalRead(5)==1)
{
digitalWrite(8,LOW);
digitalWrite(9,LOW);

delay(4000);

}
digitalWrite(8,LOW);

digitalWrite(9,LOW);

time_door=0;
while(digitalRead(6)==0)
{

digitalWrite(9,HIGH);
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digitalWrite(8,LOW);

delay(100);
if(digitalRead(5)==1)
{
digitalWrite(8,LOW);
digitalWrite(9,LOW);

delay(4000);

time_door++;
}
digitalWrite(8,LOW);
digitalWrite(9,LOW);

m=0;

float volts = (val / resistorFactor) * referenceVolts ; // calculate the ratio
Serial.println(volts); // print the value in volts

EthernetClient client = server.available();
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if(client)
// an http request ends with a blank line
boolean current_line_is_blank = true;

while (client.connected()) {

if(client.available()) {

char ¢ = client.read();
// if we've gotten to the end of the line (received a newline
// character) and the line is blank, the http request has ended,
// so we can send a reply
if (inString.length() < 35) {
inString.concat(c);
}

if (c =="\n' && current_line_is_blank) {

// send a standard http response header
client.printin("HTTP/1.1 200 OK");
client.println("Content-Type: text/html");
client.printtn();

client.println("<html><body><form method=get>"),

27
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client.println("<p>Door controller and Read Battery</p>");

for(int i=1;i < (numofleds + 1) ;i++)
{

Led = String("Open") + i;

if(inString.indexOf(Led+"=0n")>0 || inString.indexOf("all=on")>0){
Serial.printin(Led+"on");
digitalWrite(led[i], HIGH);
value[i] = "off";
}
else if(inString.indexOf(Led+"=0ff")>0 || inString.indexOf("all=0off")>0 }
Serial.printtn(Led+"on");
digitalWrite(led[i], LOW);
value[i] = "on"
}

client.println("<br>"+Led+" <input type=submit name="+Led+

value="+value[il+">");
}

client.printin(volts); //Show Batterry



client.printin("<br>All <input type=submit name=all value=on><input

type=submit name=all value=off>"),

client.printin("</from></html></body>");

break;
}
if {c == "\n)
{

// we're starting a new line
current_line_is_blank = true;
}

else if (c != "\r')

// we've gotten a character on the current line

current_line_is_blank = false;

// give the web browser time to receive the data

delay(1);
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inString = "

client.stop();

}

Flow chart L@mIn15¥1197%u289 Arduino

o " .
g‘Ll'ln 3.10 Flow chart kamIn15v19u49909 Arduino
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of ke 1 =3 = d
3.4 Maaialalauszgdalulifiubumediidn uazadwasuiame fidunsoudsniies

o ay 2 v a s d - [ v :J
3.4.1 yinmsianisldaulireuiwe Sieaturiondsvined lnsnsanlun

TUsunsy Apacheanunsawilédadl Start > Apache HTTP Server 2.0.555Start Apache in

Console

i Apache HTTP Server 2.0.55

__ Apache Docs

£ | HelpI'm Stuck!

.. Configure Apache Server
. Control Apache Server
\3 Monitor Apache Servers
-\ Start Apache inConsole |

L. Review Server Loq Files

sU#l 3.1 Wan1sldaru apache

3.4.2 Weuvtinduwalagldlusunsy AdobeDreamweaver CC

Dwﬁhmmmmmwmammmuap

I cndg-num uve@, 111. ,moﬁ::rstmoooawm gg,]

&; 1 c<ldoctype html>
| 2 <html>
3 <head>
4 «div align="center">
5. <meta charset="utf-8">
6 <title>PROJECT SLIDING DOOR WITH REMOTE CONTROL</
title>
7. </head>
@ g  <p align=center>
@ PROJECT SLIDING DOOR WITH REMOTE CONTROL

<body>

<p align=center>c$1era Online</p><div class="post"

"audio/x-ms-wma" width="580" height="508"><param name} | !

="filename" value=

"http://projectsliding.sytes.net:44444" /><param name |
="Autostart" value="1" /><param name="ShowControls"
value="1" /><param name="ShowPositionControls" value=
"e" /><param name="ShowStatusBar" value="1" /><param | |

name="ShowDisplay" value="@" /><param name=
"ShowTracker" value="1" /><param name=
"ShowAudioControls" value="1" /><param name=

(%] 11
$2..12
Eal 13
=8
id="msg_28035"><div align="center"><object type=
L)
o4
&
iy,
P "pluginspage" value=
-

"http://www.microsoft.com/windowsmedia/" /></object>

cf/div>
15 <p>i0S : iPhone iPad
16 open in App "Streamer" : </p>
17 <p>Android : open in App &quotjVLCquot;</p>
18 <p>Add url ;
http://projectslidingdoor.sytes.net:44444 </p>

Rk
RIE

<
JUM 3.12 Beuiumaninlusunsu Adobe Dreamweaver CC
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a . 2 v ] 13
343  WaUan1sleeIures Apache  wdr@rusavitnsvageulaain
- ) o P
http://localhost:8080 ¥5® IP Tu2d LAN 989184 @ansaida IP29 LAN 1A5039989au1090
Wui@saeslaan Start > run >cmd>ipconfig

3.4.4 Wevhnvageu http:/localhost:8080 wiaiPluns LAN  luiliide
http://192.168.1.33:8080u el ldudn azldweil

# PROSECT SUDING OTE CONTRC - Windms Jnborit Baplorer 1070 T (0 1
Qe rpnmtimamaen
4 Frvertes | 6 PROJECT SLDING DGOR WITH REMGTE CONTR..

TROJECT SUDING DOOR WITH REMOTE CONTROL

Camern Ondme.

JiEzsaio: a2 mliT e R R
08 - Phons Pad open in App "Srvamer” «
Andsoid - openin App™VLC"
Addwl, herp prejectibdmpdoor 1ytrs net 44
Cocaral Door and Statws Eattecy

= v
JUM 3.14 widume
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[ a & a o & v o v v

3.4.5 ¥In15Ua no-p Wenazanunsalmtiunalanasaiian warludes
Y v = v _a ¢ = |

WaPnnassnowdivine SaudiPdumedidasziiou Tnsludiuves Status 9zl
eavdendail Client 1D : AfildINNTatATaNIAN9N no-ip.comdu Updating : 2

o & w v ! a ¢ < v o = & o
hosts &I hosts 2 ¥efiadasly uas IP : Wud IPSumesidaimsild A1 IPszdsunnasde

= ar d I v o1 mll‘ o u J =l [

finsdnnisideusie aglar IPlvituan wilun1sviemves no-ip dagiinisidaniu loop

nn 5 wiit ililaisiesreeida IPSuwmesidannynass dunaldain Next Check

Client ID: C3A11884305

v Account:

ekk_sillyfools @hotmail.com

o Updating: 0 Groups & 2 hosts @ [ Edtrosts |
« IP: 171.6.227.299 9‘ Refresh Now

219: Remote IP Found: 1716227249 0 Notices v

Edit Tools Help
Status

" ClientID: C3A11884305 |
o Accon o et ]|

t:
ekk_sillyfools @hotmail.com
o Updating: 0 Groups & 2 hosts @ [_Edthosts |
IP: 171.6.227.249
i ez  Refesion

B 2:26: Remote IP Found: 1716227249, NGl

gﬂﬁ 3.15 no-ip
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3.4.6 lomdnl Edit Hosts TUsunsuazuans hosts Msnastasly luiidiasiasly 2
hosts fi® testwebcam1111.no-ip.org Wag projectslidingdoor.sytes.net

Edit Groups/Hosts ]

Please select the hosts orfoloT = 40473

hwmmwwmmmM
account on the No-IP.com website,

Mmaermmmm |Crutennsxs. N
A no-ip.org -
[¥] testwebcam1111.no-p.org

I sytes.net

i [¥] projectsidngdoor . sytes.net

"] Show only selected hosts

["] Require a password to modify hosts
[ swe ][ concd |

gﬂﬁ 3,16 Hosts 183 no-ipfidiias

3.4.7 WalUsunsuvinaesesulal Windows Media Encoder

*@ Windows Media Encoder » \

g‘dﬁ 3.17 Wswnswinnaeseaulal Windows Media Encoder
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3.4.8 \@an1uIA Broadcast a live event liayinn1saanainie

File View Control Tocls Help

g'dﬁ 3.18 Broadcast a live event

3.4.9 \dan Device 18an884

What devices do you want to use?

idefadt video devioci T
"] Audio: USB2.0 Camera } Corfigure..

= . o
UM 3.19 \ien Device voenantoaulan

.’5 U A o 1 d U L7 v
3.4.10 f9A1 Port Waunisiivusteamnlunisidensoundindssaaulay

What port do you want to use?

HTTP port: 44442] | Find Free Pot

URL for intemet connections: I'ltp://127.0.0.1:44444/

URL for LAN connections: hitp://BABYSHIW-PC:44444/

v
at

J 1 1 3
JUT 3.20 6i9A1 port vedndBteBulal

35
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. o - a‘ 4 [} “a b 7
3.4.11 Bit rate Apduau bit Nignuszuranalyluvnimbenailaeuniagly
wiieundl aslimiedu bits per second (bit/s or bps) aansfmuals uandlugy

How do you want to encode your audio and video?

Video: | Mutiple bit rates video (CBR) v

Audio:

P TotalBtRate  Frame Rate Output Size .
[¥] 1000 Kbps 29.971ps 320x 240 -~
] 700 Kbps 29.97fps 320x 240
1 500 Kbos 29.97fos 320x 240 ad

P> & W v ¢
E‘U'ﬂ 3.21 aAIAINaIBEA Bit rate vedndotosulay

o 4 d o v
3.4.12 ¥n13nA Start Encoding Wevinn1sesnaniAveindssesulal

Bt W i ot T T O 1
e — N — 1]

Jestare t L hees Qlebuoaes O @
[

e L L

[ Encode bnsdotn

= ° a v
E'U'ﬂ 3.22 MN5L3Ue9 ﬂ@qﬂqﬂﬂa\'iﬂa@qa@u\taﬁ
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3.4.13 Tumiii1a Connections axdl 2 Wadelug fe Direct Connections : 1av
o a o 1 v v ¢ . y -
lofl wwIaaTeusaundindsteaulatl wag Direct Connection URLs : WU urlnsidau

| v v od
aolufindsteaulay Tunilssuanuieslurs LAN

Geoeal | Stistics Server Connections | Eventlog |  EDL |

192 168.1.40
192168133

http://BABYSHIW-PC 44444/ ;
BABYSHIW-PC 44444 Copy intemet URL (| Copy LANURL |i

Encoder broadcasting T |

gﬂﬁ 3.23 W@ Connections YadlUsinsy Window Media Encoder

v g e o v = |
3.4.14 ‘lUWIJ'Iﬂ'NEvent Log ﬂﬁ%ﬁﬂ\iﬂqﬂ%@ﬁ»mﬁl yaloAuTaune wazeen
o ' ° & | Yy - =
NN YUND ﬂ"llﬂiﬂ"ﬂ’lﬂ'ﬁLﬂUNﬁﬂTﬁ']ﬂ\ﬂULﬁaumﬂlﬂ Iﬂﬁiﬂ"ﬁkﬂaﬂﬂ Log to file

Monitor

192.168.1.40

192,168 1.40 disc
Connection 192.168.1.40
Connection 192.168.1.35

;a“dﬁ 3,24 Miwe Event Log ¥83lUsunsu Window Media Encoder
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3.4.15 puiiaunsngniesesulat dulalausey wargaauriunnedliudy
wavilddedduae LAN vy msiesdhonnuenie AN enunsadeuseldlag
http://projectslidingdoor.sytes.net:8080uslumsuilszvhnsdoudelaild iiesandafia
nsUnfu isdeevihnsdadeimennieiendiniess Waududrunld Taovins

forward port

ZyXEL

» Network > NAT > Port Forwarding

Status “H'"_m o2

Default Server Setup

Network

Default Server is2.168.133
WAN

LAN Port Forwarding

Wircless LAN e s
RS Service Name WWw b Server IP Address |0.0.0.0

: 7 1 L4

webcam 8080 8080 192,168, 1. 33
www 80 [} 192.168. 1.177
webcammmm 4442z 192.168. 1. 33

3‘1.1171‘ 3.25 N3 Forward port

A3 forward port autsasasilaenis ldavled venesendivined lufll 1P veundos
\@SWinedie 192.168.1.33 wdwihnsld port fidesn1ailn Ao 8080 (port veuiuina)
44444 (port 999 nasseaulal)diu lof 192.168.1.177 wWulefwes Arduino



o =
3.5 NM3aeasaaulnuunmed

D1 7806

Vin  Vout
1N4001 GND

N\ 2Volt GRD
e DI
\;\LEDI
GAD

2
1 |
R6 3
q
q

BC337 BT 12Vok

g1

P ) &
gﬂw 3.26 195aaulnuusmas

3.5.1 MANNISINIIUYBINITUURME a8 Wlotilnanundesnein 12 Taadae
Vlusadulnidlutunsudawmes BC337 v Safinavinlif relay vieu il 2 de
fuan 1 wiiloluiiusedumnumassnelnasyinl vswdanes besa7 luvihaudmaly relay
Taiviau viliien 1 defuen 3 Wunswdsunlduuameidisesuny



o
uinm 4
Han1Ivnaad

4.1 mmﬂaaqs\"qmsﬁ‘Jﬁ?JﬂUszgpi'ml.ﬁ?a'ti'wﬁumaﬁﬁmﬁa'm LAN
amnsailaUausegenunTavielaefiun http://192.168.1.35:8080 uad LAN n3a
http://projectslidingdoor.sytes.net:8080 uany LAN
4.1.1 mvaasalausegruiivuiiwesluasuiunes

d o a o o o LY a o =
iigvinnsadni On Wunsdantsvinulivssgdadegui 4.1

€« e 192.168.1.177
= Apps 4 MyFies ungs O Detalsforbanchans 3 mzuadafaneigul & (1-PART) STy [T Smulehames - Hom [1-PART] - PRIME W, |

Door controller and Read Batter:
130224 o
(O T devagite

= & A i I3
UM 4.1 nsdailiedszgrnuusniees

d 1 § v -
Wenatlvinawwesuyuluniagis dygimeensnne 10 ves HT12D zifa

153N @avirlef Data bit wWiey (channel 2) lidayaadien 1 vasled BA6418 Ty 5 Thad

< w P P v a
(channel 1) uaLnaiazuiu fagun 4.2 finalivszailn

% T W T § wil
! :

NEANEN! 'Hh & ETEN

............ FReba e nannbani
1} ’ . .

U 4.2 Fyarasiialdannen 10 vas HT12D wazen 1 vosled BAGA1S Lﬁaéi"am'sl,ﬂmﬂizﬂ
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o o [ 1 o [}
ﬂ'l'iﬂ'h‘!']u‘lli]ﬂﬂ'ﬁ'%E}LNS‘W]ﬂ"I'iﬂﬂﬂll On U‘ULE’JUUTTJL‘U‘EJ{ VDYAITEAINIUY

suweiidalumuaumsvinureseweiluranilivszalneen fwgui 4.3 _

4 o J ﬂ'l -y
UM 4.3 mananuresdszgdiedatlalsug
4.1.2 msvaassliauszadiuivusgeslussuiiamed

ﬂ' o 1 L 73 ¢ o G.J s A
lavhnsnau Off vumiiduusmwes SadluddslunisUause dagui 4.4

L & ¥iled1.14/

=T Appr DNy Fler [ dwds ol Detainforbarchens 30 snwefoininaul Lo 3 [LPART) - vctry . ] Smlebormes s Hom ¥ [PARTL- PRINEW.. B Builder News 101%

Doos conwoler and Read Battere

1302V .
Dot @ NG

JUT 4.4 msdalaUszarmuuiges
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Lﬁanwﬂu’iﬁuamaéwquwmwm &y meananen 11 189 HT12D auiAanisviniidyaialu
channel 71 1 finalls¥ Data bit (e (channel 1) yilsdygaieanainan 3 vasled BA6418 1y 5
Taadt (channel 2) faguil 4.5 fwavilsiussaln

.......
nnnnn

cam]

|

gﬂﬁ 4.5 Fyaauitinldnnne 11 vee HT12D uasw 3 vesled BA6A18 Lﬁaé"qmﬂmﬂizq

o 4 o ! =3 € v LR a § a
msviuresssquiaviinisaady Off vuiuusnesdeyasvdeiudumeiidn Tuauauns
o o L3 = o =
aurasewmeslunes ilivsegln degud 4.6

< o 4 o
JUN 4.6 mavihnuvewssadleditnuseg
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< '
4.1.3 amuzﬂaqwunmamﬁm;ﬂwmubaﬁ

dauzveLUaReIzuanagnasaIavaslaniniules Feazuanddumiag
= = o ! o o
Taduaziiviailon 2 duwa dagui 4.7

<« & 1W4loBlls/

BT et DN Fles [owindr ol Detmistorbacchans 3 eneelafaiesul

Doot controler and Read Battere

=
UEAIENIUZYDILUALAD T
L. off

o B IPRTI -ty [) Smlebomes - Hem. [LPLRT]- PRINE W [ Bulder News vE

ol =
gﬂw 4.7 A0TUSVDILUNLADS

4.1.4 MIMARBUNMTNIUYBLTULERS (PIR Motion sensor)

4 B . = o 2
ila PIR Motion sensor asaanudsinuan dkavinlivszaveaviauduna
- = o 1 L2 4
4 Juniiudingusie faguii 4.8

-F“M : ad

WW._W w . oG
ISR ERE' «Mu. )

'v‘iéiuk%

g

= ° 4 da a
U7 4.8 maviuvesUseguileddinen
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4.1.5 mMsnadeuninuvandauardinisusegeaulay
ATINAABUNTIVINIUYeNndsdasulaulaald Browser vty laevinn s Auw

http://192.168.1.35:8080 1u29 LAN %38 http://projectslidingdoor.sytes.net:8080 uan4 LAN
dlavluiviuled ndeseeulmivsuannnssulmilaesnludi nelivade Camera Online Faguil

49

& FROIECT SUDING DOOR WITH REMOTE CONTROL - Windoms Interet Explorer
G e suain
Froshes g PRORCT SUDING DOOR WITH REMOTE CONTR-.
PROECT SLIDONG DOOR WITH FEMOTE CONTROL

Camera Online

A v s

Un 4.9 nsuanNavesnassaaulal
" a o w v - ' [
Wavihnisaanlufivade Control Door and Status Battery azifiaunaluds

2 ¢ o ' o [ -
wihiulvdnanianuziunneiuaziidi on uaz off lumsdwszgeeulal figuil 4.10

»¥  pnauy
PRI PR [ Bdar e v

B o annan
€« c 192168
v D W E e wnds ) sendeberes - Hem

177
& (U-PLET] - DATTY

B Cetads fes bonchang. 3. spmrtafiuriini]

Door ¢cotreler and Read Baftery

aausaumns Y

Doot en off
on = famnimbzy

of f = SeUmrzg

= v ¢ = <
UM 4.10 wihiulgduansanuzuumnsiuasdUsygeaula
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4.1.6 MsNAFBUHIUTEUVUUANTT iOS : iPhone , iPad , iPod

4.1.6.1 ¥inn15iden Bookmarks > + waald url vaudsniiesilaasaline

http://projectslidingdoor.sytes.net:44444 udnm save ﬁq‘dﬁ 4.11

Bookmarks
127.0.0.1:44444
http://192.168.1.33:44444

127.0.0.1:8080

http://127.0.0.1:8080

127.0.0.1:50918

Bookmarks

M Cancel " Add To Playlist

hitp//projectsiidingdoor.sytes.net:44444

37 4.11 n3ld url veandeaseulad luvhda Bookmarks
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4.1.6.2 yimsnadaunaedesularuaniy LAN dunalaandgydnvalsuuu
v v 4 = o . ' | o '
YOI IWUAAIIBNET E Favunefianisiieuneniuaiotns EDGE diunisitieusoluis LAN 9z
s [ i [ =
wanaludeydnual wifi fagui 4.12 wae 4.13

neasulngNISID UL ST
_ uams LAN legly 3G

MAsvaaaulug LAN
Taetda wifi

= 17 { 1 I L
U7 4.13 napseeulatidegruiaiotiy wif
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4.1.63 Vnisageudinislaliaussgsoszuudfianns i0S naudhlud
Control Door and Status Battery uuiiules lnsaunsavinaeulasnadslufivs off Usegazideuln

waznedalunyu on Usenasidowdn aagu 4.14 uay 4.15

JUN 4.14 msdsladssgriussuudijianis oS

JUN 4.15 nsduliausegrussuuluang ios
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4.1.7 magaundetaauladnituszuuujinnis Android

4.1.7.1 ¥in3u91 Application uu Android wavinnasld url vaudsniaasle

a5l Ao http://projectslidingdoor.sytes.net:44444 ﬁagﬂﬁ‘ 4.16 uag 4.17

JUT 4.17 neasundeseeulaiusyuuufiiinis Android
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4.1.8 mmnaauﬁ"qmﬁtﬁnﬂnﬂszgaau‘laﬁmuszuuﬂﬁﬁnﬁ Android

Winsveasudinsilinlausegiieszuuuuinig Android Taaidlud
¢ o o <
Control Door and Status Battery uuliules Inganunsavaaeulagnadsluiily on Uszgazidou
] .'J 4 1 d - o
Un uaznadaluidy off Uszgaziieuln segu 4.18 uay 4.19

o o - ' a wa .
3Un 4.18 nsdnladszanuszuufianis Android

3Uil 4.19 nsdaliausaruszuuUtRng Android



50

=

4.2 n15a9EUTlUNAaUINY

9

421 nn5¥n DATA IN ieuifu ANTENNA wes Module TLP 434A Tuilinimds
Y DATA IN (w1 2) iUy ANTENNA (21 4) 389 Module TLP 434A Tuila
nads azladeygno éfﬁgﬂﬁ 4.20 Feazuiuldifinsuasdynuninea (DATA IN) Wudyyiuue

uzfion (ANTENNA) Tagldguuuunisuegiaavisuuin (Amplitude Shift Keying: ASK)

[MEFER Som! f Time 100.8us &

gﬂﬁ 4.20 dyaaitialdannen 2 wazen 4 ves Module TLP 434A Tuilsnnds

422 n53a DATA OUT Wisuriu ANTENNA 284 Module RLP 434A Tuilaniasu
¥a DATA OUT (11 2) \leuifu ANTENNA (21 8) w84 Module RLP 434A Tuila
[v] v et s < al | s =3 -1 s aa = W
nasu asladygaeiagun 4.21 dnswdsuwdasanndygianeuzasniludygiunines g3y

) v o ) aa a
dyoruuaurden (ANTENNA) udwdsuiudygyuninoamdouiy

Ut 4.21 Suaestialdaanea 2 uazan 4 wes Module RLP 434A Tuilininsu
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4.2.3 AFIANANITIINSAYDY HT12E way HT12D

Yonanisidnswaees HT12E (0117 Juan output Wade) wag HT12D (w114

§ a

X v w ) . a AW o a v d o o«
Wuw input #250)39% DIP Switch agilandlu “0” lewadnin waziiwadidu 1 Wewaduau lne

=

Wadniafianundraduasavinveswadiuau du transmission enable azilandy 1 1aue way Data

. o do & o | o @ [ =] @ -
bit azivAeulunmnA @i muavsanulunamdvessluvaoulnsa dagun 4.22 5% DIP Switch 8

a o

UmA® 00110000 du Data bit i@ 1111 Wag transmission enable Aa 1

1.48lU

max=l11= S.281
CH 1= Wsta

UM 4.22 Fyayrauuanan1siinsia DIP Switch




52

fodrsnsdnsa/aensia vee HT12E (ladne) wag HT12D (fawan) LLamﬁagUﬁ
4.23 — 4.25 nsailgswa DIP Switch (T 00001010, 01100000, 11101010 AINEIAU

gﬂﬁ 4.25 Fyyraunisiinsvia (HT12E) uazaansid (HT12D) nsdiswa DIP Switch ({u 11101010

yyiudsaileSuasiledinas HT12E uag HT12D msedu vilwanunsaSudedoyayio

wariUa-Unuseale
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4.2.4 MTIAFYYIUNITIIUTDWBNDS

4.2.4.1 Lﬂanﬂ{jﬂﬁuaLmai'm;ulﬂmq%’w dyeyrueonanan 10 ¥ee HT12D

amfian1sv3n §ilH Data bit WA (channel 2) vnlwdeygyrasiien 1 vesled BAG418 1Ty 5 Taad
(channel 1) sewnasazmu gUi 4.26 Snaliusedn

U7 8.26 Fyaaiiialdainet 10 wes HT12D uazen 1 vadled BAG41S Lﬁaﬁ"am'sl.ﬁﬂﬂss@

ilenaalumedessyiilsi Data bit waeuluidiu 0111 Faguit a.27

gﬂ‘l?'i 4.27 Fyuitinl#ainen 2 989 Module RLP 434A
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4.24.2 denatulinewaimpulumen dygyraeenainn 11 ves HT12D
szAnnsviEnidyaadu channel # 1 final Data bit Wiy (channel 1) Vinlideyqraueanainen

3 vadla® BAG418 1T 5 Taad (channel 2) faguil 4.5 Tnavidliusegln

JUT 4.28 dyayauitialdannen 11 vea HT12D wazn 3 vedled BAG418 iedanslnuszg

dlenatuliveine Smpilumedreng vl Data bit wWasuluidy 1011 daguil 4.29

U7l 4.29 dyaaiiialéannen 2 ves Module RLP 434A
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o d. o
4.2.5 MyianaraLunneddises
d d' 1 e o Voo s s s‘ J
Wawumaeidrseslivineu ssviiiAndyg ads Channel i 1 Fudu
) - ol ar @ ' v = A w
dyaaanne 1 vessiadiisyivuseiudu 0 Taad dudayaia Channel 7 2 Aedygraainen

.: = a o @ 1 L5 P
LiAevas Adaptor Fallszdunsaiuwinty 12 Taad fguil 4.30

LR SRR |y

EPT A PT T v a0 b v na N s e A e 0 N e ey Py # 0

R N

SRR R

Fal M1) =kasonk 3 : A . - :
HIEE® S .00 HPw Time 2.080ms @0 .

< ) oy o« =
UM 4.30 dyayrauiidmlovesSiaduumned uag Adaptor

d al o o 2 o o o :l' < at
Wakuamaidsadvinny %m'lw.ﬂmafyiy’lmm Channel v 1 Aadeyfy1uaan
« @ LY o« 1 as d s é"
N1 1 vossiagiissauuseuiiu 12 Tiad anudyeyrad Channel 7 2 Aadgygyrmoanatnanlwiaes

: ) ) "W v |
993 Adaptor Feilszsiuussiuviniu 0 Taas faguit 4.31

i) i L [a,;_,-._..._ o t-'%-;j‘.-._,\_.—.,,f._m.‘_.-; ¥ 1.681
g ii : T eilBi ! T : T
Dblll|EIliIéll!li|!IIéll!i-;IllIEIIllélllléllll:‘l!!l!llllélIII-
3 Y A E
Fallebonss = i G G G
l CHixz - 5.68U L H 2 SR Time 2.888ms o . 1o

< o oy v <
JUN 4.31 dyqrauninlavesiaduunned wag Adaptor



unii 5
dTUnauazYBLAuBLLY
nnasesliuiseniutidosegitludiuvesnalusunsunaseos
5.1 namsnadauktuslunaaulnsa

nMinaseudinsuTamasulnsa ansodiiilauarUauseglalusses 20 - 25
g

5.2 HANISNAGDUNIULASDU DUDSLLIN

N1IAdoUNIY Browser - @unsadula-Unuseguazanunsognaesisastneiiu

\wiaveduweiiinle Tms’[ﬂv’fﬁ"ﬁsuwﬁﬂ’ﬁmi i0S , Android Way ARuRMaT

58 Nﬁﬂ?iﬂﬁﬂﬂUﬂ'ﬁﬁ’N'N‘Ua'ﬂL‘gut’ﬁa{ (PIR Motion sensor)
MIMARBUNTIINNUYES PIR Motion Sensor Weiidiavneuszgazngasaluiii

5.4 HANMTNAFAUANTHIIIUYDILUAADS A0

o A o o d a <
AIINAFDUNITNIUYRIRUANBTEI589 anunsaviivsyuuvihaulsa Wslwsunseln

Wiealine
5.5 Han1sveuYasnassaaulay

N1sNAdBUNITYNIINYeInaeteaulaly vundniuled arursaldarulag

TEUUUUANTT 10S , Android wae ABLRIWES
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5.6 YaLauaLu

1. lunsuanssauuminivessssuudURns i0S uag Android tudslisesiu

Function Active X
[ & o e o o v v P al

2. ndesosulavvesUsyrdnustilunisitasslasldngss webcam 1loda1nilau
oo @ ° w [ 2 o [ o =
#9109 winazirluWaun Astandss IP Camera iesaingealsdnauaziiniiuiaios
1IANIINADY webcam

3. nsweurandasesulavlagldinsesislnsdwnyiiiate 1wy 3G , 4G dalinanin

v all ) ; < & o o g d\l '

PINNFRITl Real-time i997n 193018 3G vosUsewAlnedlnusinligiwe



UTIAUIYNIY

[1] Snsde quwnad. mydeasteyansuiiumesuarsruuiesotie. ngamwe : lnea3gnis
fun, lyise “ﬂﬁﬁuﬁ.

(2] wuan] wiad wavavsty uddausalsnd msdemenalnauasisdetne. uassvdn

(3] wwad, M3 {1, madeansteyaszduiugiu.nsamme , 2544,

[4] tonde uznnsaFeus Wil Woululasreulnsameinszna AVR #28 Arduino.nganme :
RUWSNTNTTRUN, 2553,

[51 e gudu.deulysunsufindauaraluaueniaulinie visual basic. ngamnwa: B4l

ANSIUN,2506.

(6] Ty Uzdazieda Wauueundindusie Visual CH 2008.n39mw -ddagiatiy, 2552,
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(O EREVNL AN EREVY RF ASK Hybrid Modules for Radio Control ( New Version )

TLP434A Ultra Small Transmitter

10.33m

pin1: GND
13.38m @ pin 2 : Data In
) e pin3 : Vcc
. pin 4 : Antenna ( RF output )
Easy-Link T

3.548m

Frequency 315, 418 and 433.92 Mhz

Modulation : ASK
Operation Voltage : 2 - 12 VDC

Symbol Parameter Conditions Min Typ Max Unit
Vee  |Operating supply voltage 2,0 - 12.0 \i
Icc | [Peak Cumrent (2V) 4 2 164 | mA
Icc 2 [Peak Current (12V) - - 19.4 mA

Vh Input High Voltage Idata= 100uA (High) [Vee-0.5 | Vee  |Veet0.5| V
\%! Input Low Voltage Idata= 0 uA (Low) - - 0.3 \
FO  |Absolute Frequency 315Mhz module 3148 315 3152 | MHz
PO [RF Output Power- 50ohm Vee = 9V-12V - 16 - dBm
Vee =5V-6V - 14 - dBm
DR |Data Rate External Encoding 512 4.8K | 200K bps

Notes : ( Case Temperature = 25°C +-2°C , Test Load Impedance = 50 ohm )

Application Circuit :
Typical Key-chain Transmitter using HT12E-18DIP, a Binary 12 bit Encoder from
Holtek Semiconductor Inc.

vdd Lo
\1_ A0 Vdd E_Y—J—_%—] : 4

Eim g i " = 2 | TLP434A j
L] 42 oscl Code Input RF output
N A3 o0sc2 :ﬂ‘jﬂosc l 1
LN a4 TER=- =
L1 a5 AD1—
LS 46 ADIO ADB8, 3, 10% 11
LN A7 ADS :// Data bit or Address bit

Vs ADBET™]  ag-a7

HT12E ) Address bit

Laipac Technology, Inc.
105 West Beaver Creek Rd. Unit 207 Richmond Hill Ontario L4B 1C6 Canada
Tel: (905)762-1228 Fax: (905)763-1737 e-mail: info@laipac.com

RLP434A SAW Based Receiver

pin1:Gnd

43.42pm

<

11, Smm

| >

1.2 1 4

56 78

i

1

24.72om

1l

B

s pin2:
pin3:
pin 4 : Vec
pin 5 : Vec
pin 6: Gnd
pin7:Gnd
ping:

Antenna

Digital Data Output
Linear Qutput [Test

Modulation : ASK
Frequency 315, 418 and 433.92 Mhz supply Voltage : 3.3 - 6.0 VDG

Output : Digital & Linear

Symbol Parameter Conditions Min Typ Max
Vec  |Operating supply voltage 33 50V 6.0 v
Itot  |Operating Current - 4.5 mA
Vdata Data Out Idata =+200 wA ( High) | Vec-0.5 - Vee v
| Idata = -10 uA ( Low) - - 0.3 A%
Electrical Characteristics
Characteristics SYM Min | Tp | Max Unit
Operation Radio Frequency FC 315,418 and 433.92 MHz
Sensitivity Pref -110 dBm
Chanpel Width +-500 Khz
Noise Equivalent BW 4 Khz
Receiver Tumn On Time 5 ms
Operation Temperature Top =20 - 80 C
Buseboard Data Rate 4.8 KHz.
Application Circuit :

Typical RF Receiver using HT12D-18DIP, a Binary 12 bit Decoder with 8 bit uC HT48RXX from

Holtek Semiconductor Inc.

1 18 Vddsvoc
~Ja0 = vaa}—1
}: A1 VT ,
N [ g — L IGND AL
~~as DN |—Bose = 2 InigtalOut  GND TQ_
S~ a5 D11 %Liﬂaar Out GND 5 L
~— A6 D10 J_ Yeeo Vee
S~ AT D9
Vss D8 = 10uF RLP434A
e 8 HT12D ] F‘g? o & l
oscl "
Sgg QSCz 3 >< tal

Voice/Speaker =< |

Serial Interface
Light Control

LAIPAC

TECH

[ S —

PB5 PAO

1

Piezo Alarm
™

~————PBE6 PA1
PB7 PA2
8 bit uC

poed
— Relay

Flash
LED



Motor driver ICs

Reversible motor driver
BA6418N

The BAB418N is a reversible-motor driver with a maximum output current of 0.7A. Two logic inputs allow four output
modes: forward, reverse, stop (idling), and brake. Since logic and power sections have separate ground pins, the IC can
drive speed-variable, reversible motors by connecting an electronic governor circuit,

@Features

1) Small standby circuit current. 3) Interfaces with TTL devices.

2) Wide range of operating voltage. (4.5 ~ 15V) 4) Built-in thermal shutdown circuit.
@®Block diagram

| 1

[ 1
CONTROL TSD SAVER
LOGIC

wr 2f 131 fal Isl [ef [zl [e] [e]
RIN GND FIN N.C. GND Vcc OUT2 CON OUTH

@Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Limits : Unit
Power supply voltage Vee 18 Vv
Power dissipation Pd 800* mw
Operating lemperature Topr —20~-60 G
Storage temperature Tstg —55~+4125 C
Maximum output lo 0.7 A

% Reduced by 8 mW for each increase in Ta of TC over 25C.

s nRaHm



Motor driver ICs
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@Input / output truth table

BA6418N

3pin (IN) ipin (IN) | 7pin (OUT) | 9pin (OUT)
H L. B H
L H H L.
H H L L
L L OPEN OPEN

Note : HIGH level input is 2,0 V or more.
LOW level input is 0.8 V or less.

@Electrical characteristics (unless otherwise noted, Ta = 25°C, Vce = 9V)

Parameter Symbol Min. Typ. Max. Unit Conditions
Operating voltage 1 Veet 4.5 = 15 v Pin 6-pin 2.5 voltage
Operating voltage 2 Veea 4 - 15 v Pin 6-pin 8 voltage
Supply current 1 loet 18 34 50 mA ;fi:lpl‘;H":L"aggi:l‘-‘!f‘-i" Ri=o00
Supply current 2 lece 34 52 70 mA | 1pin “H” , 3pin RL=0c0
Standby supply current Ist e~ - 15 mA | 1pin “L” , 3pin “L"
Input high level voltage Vin 2.0 3 = v
Input low level voltage Vi = " 08 A
Input high level current I + 93 135 A | Vn=2.0V
Output saturation oitage ver 1N % h6 ¥ gaag?omuﬁput transistor high- and low-side vollages

@Input / output circuit (Equivalent circuit)

7.9

L'nr

e -
20kQ 32
2

Fig.1

@Application example

BAG418N
1234567889

LOGIC

CONTROL iukar

O Vee

Fig.2
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Motor driver ICs

BAG6418N

@Thermal derating curve

1500

S

E

£ 1000

5

£ 80—
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&

w

[%2]

B 500 b

g
0
0 50 100 125 150

AMBIENT TEMPERATURE : Ta (C)

Fig.3 Temperature dependence of
power dissipation curve

@Operation notes

(1) The quality of these products have been carefully
checked; however, use of the products with applied volt-
ages, operating temperatures, or other parameters that
exceed the absolute maximum rating given may result in
the damage of the IC and the product it is used in. If the
IC is damaged, the short mode and open modes cannot
be specified, so if the IC is to be used in applications
where parameters may exceed the absolute maximum
ratings, then be sure to incorporate fuses, or other physi-
cal safety measures.

(2) GND potential

The potential for pin 1 must be kept lower than the poten-
sials ofthe other pins regardless of the circumstances.
(3) Input pins

Voltage should never be applied to the input pins when
the Vce voltage is not applied to the IC. Similarly, when
Vee is applied, the voltage on each input pin should be
less than Vec and within the guaranteed range for the
electrical characteristics.

(4) Back-rush voltage

Depending on the ambient conditions, environment, or
motor characteristics, the back-rush voltage may fluctu-
ate. Be sure to confirm that the back-rush voltage will not
adversely affect the operation of the IC.

(5) Large current line

Large currents are carried by the motor power supply and
motor ground for these ICs.

Therefore, the layout of the pattern of the PC board and
the constants of certain parameters for external compo-
nents, such as the capacitor between the power supply
and ground, may cause this large output current to flow
back to the input pins, resulting in output oscillation or
other malfunctions. To prevent this, make sure that the
PC board layout and external circuit constants cause no
problems with the characteristics of these ICs.

(6) Power dissipation

The power dissipation will fluctuate depending on the
mounting conditions of the |C and the ambient environ-
ment. Make sure to carefully check the thermal design of
the application where these ICs will be used.

(7) Power consumption

The power consumption by the IC varies widely with the
power supply voltage and the output current. Give full
consideration to the power dissipation rating and the
thermal resistance data and transient thermal resistance
data, to provide a thermal design so that none of the rat-
ings for the IC are exceeded.

(8) Current consumption

The ratio of current consumption (Icc1 versus lccz) is 1 :
2 for the logic section GND (pins 2 and 5) and the power
section GND (pin 8).

— RaxNmM



Motor driver ICs

BA6418N

(9) ASO

Make sure that the output current and supply voltage do
not exceed the ASO values.

(10) Precautions for input mode switching

To ensure reliability, it is recommended that the mode
switching for the motor pass once through the open
mode.

(11) In-rush current

There are no circuits built into these ICs that prevent in-
rush currents. Therefore, it is recommended to place a
current limiting resistor or other physical countermea-
sure.

(12) Factors regarding the thermal, power supply, and
motor conditions

If the potential of the output pin sways greatly and goes
below the potential of ground, the operation of the IC may
malfunction or be adversely affected. In such a case,
place a diode between the output and ground, or other
measure, to prevent this.

(13) Minimum operating voltage applied between power
supply (pin 6) and COM (pin 8)

The minimum operating voltage applied between these
pins is 4V at an ambient temperature of 25°C, but the
voltage increases by 8mV (typical) for each degree be-
low 25°C. Keep in mind this negative temperature de-
pendence when setting the voltage at low ambient tem-
peratures.

(14) Thermal shutdown circuit

When the thermal shutdown circuit is activated at the IC
Jjunction temperature of about 175°C (typical), all driver
outputs are turned OFF. There is a temperature differ-
ence of about 15°C (typical) between the temperatures
at which the circuit is activated and deactivated.

(15) To eliminate motor noise, connect a capacitor be-
tween OUT: (pin 9) and GND and between OUT: (pin 7)
and GND. Alternatively, connect a capacitor between
OUT: and OUT, and also a diode between OUT: and
GND and between OUTz and GND (see Fig. 4).

OUT2 (7pin) OUT1 {9pin) OUT2(7pin) OUT1 (9pin)

1 1 i

Fig.4

465



Motor driver ICs

BA6418N

@Electrical characteristic curves

0
Ve =12V
=) Vour =7pin
8
>
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Fig.5 Output high level voltage vs.

output current
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Fig.8 Standby supply current vs.
power supply voltage

@External dimensions (Units: mm)

OUTPUT LOW LEVEL : Vor (V)

1.0
Voo =12V
Vour =7pin|
0.8
0.6 -
L~
//
0.4 v
/
0.2 ’/
/

0 100 200 300 400 500 600 700
OUTPUT CURRENT : lour  (mA)

Fig.6 Output low level voltage vs.
output current
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PIR Sensor (#555-28027)

General Description
The PIR (Passive Infra-Red) Sensor is a pyroelectric device that detects motion by measuring changes in

the infrared levels emitted by surrounding objects. This motion can be detected by checking for a high
signal on a single I/O pin.

Features

« Single bit output

» Small size makes it easy to conceal

» Compatible with all Parallax microcontrollers

o 3.3V & 5V operation with <100uA current draw

Application Ideas
o Alarm Systems
» Halloween Props EH
L

Quick Start Circuit lo o

Note: The sensor is active high
when the jumper (shown in the PO <}
upper left) is in either position.

<
i

Module Dimensions

— 1.27" ——p
(32.2mm)
o
41
o) o
2 0.96"
| ? ? (24.3mm)
D
&
1.0

(25.4mm)

le— 110"
l (28.0mm)
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Theory of Operation

Pyroelectric devices, such as the PIR sensor, have elements made of a crystalline material that generates
an electric charge when exposed to infrared radiation. The changes in the amount of infrared striking the
element change the voltages generated, which are measured by an on-board amplifier. The device
contains a special filter called a Fresnel lens, which focuses the infrared signals onto the element. As the
ambient infrared signals change rapidly, the on-board amplifier trips the output to indicate motion.

Pin Definitions and Ratings

Pin Name Function
- GND Connects to Ground or Vss
+ V+ Connects to Vdd (3.3V to 5V) @ ~100uA
ouT Output Connects to an 1/0 pin set to INPUT mode (or transistor/MOSFET)
Jumper Setting
Position Mode Description
H X Output remains HIGH when sensor is retriggered repeatedly. Qutput is
99 LOW when idle (not triggered).
L Normdt Output goes HIGH then LOW when triggered. Continuous motion
results in repeated HIGH/LOW pulses. Output is LOW when idle,
Connecting and Testing

Connect the 3-pin header to your circuit so that the minus (-) pin connects to ground or Vss, the plus (+)
pin connects to Vdd and the OUT pin connects to your microcontroller’s I/O pin. One easy way to do this
would be to use a standard servo/LCD extension cable, available separately from Parallax (#805-00002).
This cable makes it easy to plug sensor into the servo headers on our Board Of Education or Professional
Development Board. If you use the Board Of Education, be sure the servo voltage jumper (located
between the 2 servo header blocks) is in the Vdd position, not Vin. If you do not have this jumper on
your board you should manually connect to Vdd through the breadboard. You may also plug the sensor
directly into the edge of the breadboard and connect the signals from there. Remember the position of
the pins when you plug the sensor into the breadboard.

Calibration

The PIR Sensor requires a ‘warm-up’ time in order to function properly. This is due to the settling time
involved in ‘learning” its environment. This could be anywhere from 10-60 seconds. During this time
there should be as little motion as possible in the sensors field of view.

Sensitivity

The PIR Sensor has a range of approximately 20 feet. This can vary with environmental conditions. The
sensor is designed to adjust to slowly changing conditions that would happen normally as the day
progresses and the environmental conditions change, but responds by making its output high when
sudden changes occur, such as when there is motion.

Resources and Downloads

Check out the PIR Sensor product page for example programs and more:

http://www.parallax.com/detail.asp?product_id=555-28027

© Parallax, Inc. + PIR Sensor (#555-28027) = v1.2 02/2007 Page 2 of 4



Source Code

BASIC Stamp® 1 Program

This program will display the current status of the output pin from the PIR Sensor connected to PO by
lighting an active high LED connected to P1 when motion is detected.

: Files ooy PIR Simple.bsl

i Purpose... Show Cutput State Of PIR Sensor
! Author.... Parallax, Incw

' E-mail.... support@parallax.com

¥ Started... 12-14-2005

! {SSTAMP BS1}

! {$PBASIC 1.0}

' This program displays the current state of the PIR Sensor connected to PO
' by lighting an active high LED connected to P1 when motion is detected.

SYMBOL PIR
SYMBOL LED

PINO ' I/0 Pin For PIR Sensor
PINL1 W40 BinfFox »LED

I

LET DIRS = %00000010 ' Set Pin Directions

Main:
LET LED = PIR
GOTO Main

BASIC Stamp® 2 Program

This program will display the current status of the output pin from the PIR Sensor connected to PO using
the Debug Terminal.

! 3 8 s PIR Simple.bs2

i Purpose... Show Output State Of PIR Sensor
: Aunthor: . Parallas: \Ine.

X E-mail.... support@parallax.com

y Started... 12-14-2005

! {$SSTAMP BS2}

! {SPBASIC 2.5}

' This program displays the current state of the PIR Sensor connected to PO
' on the DEBUG screen.

© Parallax, Inc. * PIR Sensor (#555-28027) = v1.2 02/2007 Page 3 of 4



Main:
DO
DEBUG HOME, BIN1 INO ' Display Status Of PO At Home Pos.
PAUSE 100 ' Small Delay
LOOP ' Repeat Forever

SX Microcontroller Application

This program will display the current status of the output pin from the PIR Sensor connected to RC.7 by
lighting an active high LED connected to RC.6 when motion is detected.

J File....../PIR Simple.SXBE

! Purpose... Demonstrate Reading The PIR Sensor
: Author. & & Paral Lo, WTHC .,

A E-mail.... support@parallax.com

! Starteds.. 12-14:2005

' Program Description
' This program will display the status of the output of the PIR sensor
' connected to RC.7 by lighting an active high LED connected to RC.6 when

' motion is detected. Use a 220 or 330 ohm series resistor with the LED.

' Device Settings

DEVICE 8X28, OSC4MHZ, TURBO, STACKX, OPTIONX

FREQ 4 000_000

YT Bins

LIE SO SRS . Y, O - A N Y e < i, N e 7 o o S e AR o\ Y AN A LSRN
PIR VAR BE .7 ' I/0 Pin For PIR Sensor

LED VAR RC.6 ' I/0 Pin For LED

Start:
TRIS. C = $101117111 ' Set I/0 Pin Directions
Main:
LED = PIR ' Make LED Follow PIR
GOTO Main

© Parallax, Inc. = PIR Sensor (#555-28027) = v1.2 02/2007 Page 4 of 4



Option L VCC 4 5-20v

, Output
i GND I
Option H T

Delay Adjustment (Pulse width ad just) minimum ~5s
USuaunitedeyeyian Output liaagad ~5s

Sensitivity Adjustment

USusvagn1sasIaty

With the jumper set to the 'L’ position (default), sensing is disabled

after a sense event (ie. once output is high).

With the jumper set to the 'H’ position, sensing is enabled after a sense event.

This allows for continuous motion detection. The output is still fatched low for 2.5s once motion is no longer detecte




HOLTEK

HT12A/HT12E

2'2 Series of Encoders

Features

« Operating voltage
- 2.4V~5V for the HT12A
- 2.4V~12V for the HT12E

e Low power and high noise immunity CMOS
technology

e Low standby current: 0.1pA (typ.) at
Vpp=5V

e HTI12A with a 38kHz carrier for infrared
transmission medium

Applications

e Burglar alarm system
e Smoke and fire alarm system
= (Garage door controllers

e Car door controllers

General Description

The 2! encoders are a series of CMOS LSIs for
remote control system applications. They are
capable of encoding information which consists
of N address bits and 12-N data bits. Each ad-
dress/data input can be set to one of the two
logic states. The programmed addresses/data
are transmitted together with the header bits

Selection Table

» Minimum transmission word

- Four words for the HT12E

- One word for the HT12A

Built-in oscillator needs only 5% resistor
Data code has positive polarity

Minimal external components

HT12A/E: 18-pin DIP/20-pin SOP package

Car alarm system

Security system

Cordless telephones

Other remote control systems

via an RF or an infrared transmission medium
upon receipt of a trigger signal. The capability
to select a TE trigger on the HT12E or a DATA
trigger on the HT12A further enhances the ap-
plication flexibility of the 212 series of encoders.
The HT12A additionally provides a 38kHz car-
rier for infrared systems.

Function| Address | Address/ | Data P £ Carrier | Negative
Partbid No. |DataNo.| No. | Oscillator| Trigger | Package | .\ 0¢ | polarity
455kHz 18 DIP
HT12A 8 0 4 o . D8~D11 90 SOP 38kHz No
s 18 DIP
HT12E 8 4 0 Nt TE 20 SOP No No

Note: Address/Data represents pins that can be address or data according to the decoder require-

ment.

April 11, 2000
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HT12A/HT12E

Block Diagram

TE trigger
HT12E

0S8C2 0sci

£

T 4

A0

|

lg—|

+12 Counter & } Sync.

1 of 12 Decoder

Circuit

—>
I 12 Transmission
Gate Circuit
ATO—S Binary Detector -

==

a4

TEQ—»|  Oscllator [—»| +3Divider |—»{Daa Selectlp5p0u7

8 &
AD8 ————- AD11

DATA trigger

HT12A

O U
vDD VSS

X2 X1
T

[ Oscillator }—»[ 576 Divider

Data Select
& Buffer

—leOUT

T 4

+12 Counter &
1 of 12 Decoder

214 Sync.

Circuit

12 Transmission

Gate Circuit
Binary Detector
= i
D8 ~——-D11 VDD VSS

Note: The address data pins are available in various combinations (refer to the address/data table).
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HT12A/HT12E
Pin Assignment
g-Address 8-Address 8-Address 8-Address
4-Data 4-Data 4-Address/Data 4-Address/Data
— NC[]1 = 20[0NC - NC[ 1 = 20[INC
A0 18[IvDD Ao[C] 2 19[IVDD Ao 18[JVDD Ao[] 2 19{7JVvDD
A2 17 [JDOUT A3 18[JDOUT A1 2 17[JDOUT  A1[]3 18[JpouT
A2 3 16[JX1 A2[] 4 170x1 A2[] 3 16[J0sC1 A2 4 171 0sCi
A3[]4 15[X2 A3[]s 16[0x2 A3 4 15[ 0sc2 A3[]5 16[] OSC2
Vil 14[JUMB M6 15[JL/MB A4[L]5 14[JTE AMOe 15[JTE
As[]6 13[1D11 AsC] 7 14[1D11 AS[C]6 13[JADM AS[] 7 14 [JAD11
A6 7 12[D10 A6 8 13[D10 A6 7 12[AD1D As[] 8 13[1AD10
AT[]8 11[JD9 ATCl g 12[1D9 ATl 8 11[7AD3 AT 9 12 [ ADS
vss[]9 10[]D8 vss[] 10 11[JD8 vss[]9 10[JADB  VSS[]10 11[JADB
HT12A HT12A HT12E HT12E
-18 DIP - 20 SOP -18 DIP - 20 SOP
Pin Description
7 Internal A
Pin Name |I/O Chanectice Description
CMOS IN
Pull-high
(HT12A)
A0~AT7 I NMOS Input pins for address AO~A7 setting
TRANS};‘I'I{PS:SION These pins can be externally set to VSS or left open
PROTECTION
DIODE
(HT12E)
NMOS
TRANSMISSION
AD8-AD11 | I GATE Input pins for address/data AD8~AD11 setting
PROTECTION | These pins can be externally set to VSS or left open
DIODE
(HT12E)
Input pins for data D8~D11 setting and transmission en-
D8~D11 I CMOS IN able, active low
Pull-high These pins should be externally set to VSS or left open
(see Note)
DOUT 0 CMOS OUT Encoder data serial transmission output
CMOS IN Latch/Momentary transmission format selection pin:
L/MB I Pullhigh Latch: Floating or VDD
£ Momentary: VSS

April 11, 2000
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HT12A/HT12E

Pin Name |I/O C Internfll Description

onnection
TE I %E}ig}f Transmission enable, active low (see Note)
0SsC1 I | OSCILLATOR 1 | Oscillator input pin
0S8C2 O | OSCILLATOR 1 | Oscillator output pin
X1 I | OSCILLATOR 2 |455kHz resonator oscillator input
X2 O | OSCILLATOR 2 | 455kHz resonator oscillator output
VSS I — Negative power supply, grounds
VDD I e Positive power supply

Note: D8~D11 are all data input and transmission enable pins of the HT12A.

TE is a transmission enable pin of the HT12E,

Approximate internal connections

NMOS CMOS IN
TRANSMISSION Pull-high CMOS oUT OSCILLATOR 1
GATE
+ Do | HEFO TR
OSCILLATOR 2 NMOS TRANSMISSION GATE
PROTECTION DIODE
m .
X1 X2 -,
D ] Voo
Absolute Maximum Ratings
Supply Voltage (HT12A) .............. ~0.3V to 5.5V Supply Voltage (HT12E) ............... -0.3V to 13V
Input Voltage........ccocervnee Vgg—0.3 to Vpp+0.3V Storage Temperature................. ~50°C to 125°C
Operating Temperature..............—20°C to 75°C

Note: These are stress ratings only. Stresses exceeding the range specified under "Absolute Maxi-
mum Ratings” may cause substantial damage to the device. Functional operation of this device
at other conditions beyond those listed in the specification is not implied and prolonged expo-
sure to extreme conditions may affect device reliability.
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HT12A/HT12E
Electrical Characteristics
HT12A Ta=25°C
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Vpp Conditions
Vop Operating Voltage - e 24 3 5 A%
3V i pA
Istp Standby Current Oscillator stops
5V e 0L 1 A
I o — i 3V | No load — 200 400 pA
DD perating Curren n
5V | fosc=455kHz — | 400 | 800 | pa
Vou=0.9Vpp (Source) -1 -1.6 e mA
Ipour |Output Drive Current | 5V U P2
Vor=0.1Vpp (Sink) 2 3.2 — mA
Vi “H" Input Voltage —_ _— 0.8Vpp| — Voo Vv
VL “L" Input Voltage —_— —_— 0 — |(02Vpp| V
D8~D11 Pull-high |
Rpara Resistance 5V | Vpara=0V — 150 | 300 | kO
HT12E Ta=25°C
Test Conditions
Symbol Parameter Min. | Typ. | Max. | Unit
Vop Conditions
Voo Operating Voltage - — 24 5 12 v
3V 1) 0.1 A
Ist Standby Current Oscillator stops
12V A 2 4| pA
3V — 40 80
Ipp Operating Current fNo lgaaclliH W
T2V, HOSCEYRa — 150 300 | pA
Vou=0.9Vpp (Source) -1 -1.6 — mA
Inour |Output Drive Current gval\ S g8 0D :
Vor=0.1Vpp (Sink) 1 1.6 — mA
Vi "H" Input Voltage — — 0.8Vpp| — Vob \'%
Vi "L" Input Voltage —_ —- 0 — |02Vpp| V
fosc Oscillator Frequency 5V |Rgge=1.1MQ — 3 — | kHz
Rig  |TE Pull-high Resistance | 5V | Vig=0V - 1.5 3 | MQ
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Functional Description

Operation

The 212 series of encoders begin a 4-word transmission cycle upon receipt of a transmission enable
(TE for the HT12E or D8~D11 for the HT124, active low). This cycle will repeat itself as long as the
transmission enable (TE or D8~D11) is held low. Once the transmission enable returns high the en-
coder output completes its final cycle and then stops as shown below.

% | | | l

—»| |4 <1word
Encoder
DOUT
Transmitted
je— 4 words —p fet— Céﬂuﬁ[?ouesty —plg— 4 words —p]

Transmission timing for the HT12E

D8-D11 B | ‘
Key-in
~»| |4 <1word
Encoser ” "l I I ”“ ” ” ” [ ” ” I” I: with 38kHz carrier
i jtted
| |4 1word e ngﬁﬁ’ouzly —»|  |& 1word
Transmission timing for the HT12A (L/MB=Floating or VDD)
D8-D11 I |
Key-in (all data=1)
—»| & <1 word |&- 7 words |
Encoder
DOUT
3 T itted
o olin s el nal C;:?iﬁwousry —>| | 1 word

1 word (all data=1)
Transmission timing for the HT12A (L/MB=VSS)
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Information word

If L/MB=1 the device is in the latch mode (for use with the latch type of data decoders). When the trans-
mission enable is removed during a transmission, the DOUT pin outputs a complete word and then
stops. On the other hand, if [/MB=0 the device is in the momentary mode (for use with the momentary
type of data decoders). When the transmission enable is removed during a transmission, the DOUT
outputs a complete word and then adds 7 words all with the "1” data code.

An information word consists of 4 periods as illustrated below.

//, 77

—» 4 1/3 bit sync. period
‘4——  pilotperiod (12 bits) —— l¢— address code period da;ir?gge

Composition of information

Address/data waveform
Each programmable address/data pin can be externally set to one of the following two logic states as
shown below.
fosc_ll””ll””” ||H| I
“onet N /ISP N\ 2N
gl W2/ [ A s
> Baanr [+
Address/Data bit waveform for the HT12E
o 700707, 7
“onet M fm T oz
Data Bi([
"Zero" ~
Data Bit i
Address Bil[
"Zero" b
—»{ Address Bit |

Address/Data bit waveform for the HT12A
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HOLTEK ﬁ HT12A/HT12E

The address/data bits of the HT'12A are transmitted with a 38kHz carrier for infrared remote con-
troller flexibility.

Address/data programming (preset)

The status of each address/data pin can be individually pre-set to logic "high" or "low". If a transmis-
sion-enable signal is applied, the encoder scans and transmits the status of the 12 bits of ad-
dress/data serially in the order AO to AD11 for the HT12E encoder and A0 to D11 for the HT12A
encoder.

During information transmission these bits are transmitted with a preceding synchronization bit. If
the trigger signal is not applied, the chip enters the standby mode and consumes a reduced current of
less than 1pA for a supply voltage of 5V.

Usual applications preset the address pins with individual security codes using DIP switches or PCB
wiring, while the data is selected by push buttons or electronic switches.

The following figure shows an application using the HT'12E:

Ao”

08C1  0sCz2

Transmission

DOUT [ medibim

VDD A0 Al A2 A3 A4 A5 AB A7 VSS TE ADB ADS AD10 AD11

IBER.

|

oo

Voo

VSsSs

The transmitted information is as shown:

Pilot | A0 Al A2 A3 Ad | A5 A6 A7 | AD8 | AD9 | AD10| AD11
&
Sync. 1 0 1 0 0 0 1 1 1 i g 0

8 April 11, 2000



HOLTEK # HT12A/HT12E

Address/Data sequence

The following provides the address/data sequence table for various models of the 2'% series of
encoders. The correct device should be selected according to the individual address and data require-
ments.

Address/Data Bits

0 1 2 3 4 5 6 7 8 9 10 11
HT12A | A0 | A1 | A2 | A3 | A4 | A5 | A6 | A7 | D8 | D9 | D10 | D11
HT12E A0 Al A2 A3 Ad Ab A6 A7 | AD8 | AD9 [AD10|AD11

Part No.

Transmission enable

For the HT12E encoders, transmission is enabled by applying a low signal to the TE pin, For the
HT12A encoders, transmission is enabled by applying a low signal to one of the data pins D8~D11,

Two erroneous HT12E application circuits

The HT12E must follow closely the application circuits provided by Holtek (see the "Application cir-
cuits”).
* Error: AD8~AD11 pins input voltage > Vpp+0.3V

0SsC1 AD11

TE AD10
vSS fPe
AD8
i 0L, L 12v
PR
HT12E

9 April 11, 2000



HOLTEK ; ’ HT12A/HT12E

» Error: The IC's power source is activated by pins AD8~AD11

12v
{ 0sc2 VDD
osc1 AD11 AN !
TE AD10 ANV—
AD9
ES YV
AD8 _I AAA
4 ]
HT12E 3,
Flowchart
s HT'12A « HT12E
l Power on Power on ]
P P>
4 X
Standby mode Standby mode
No Data enable? ransmission
enabled ?
Yes |4 Yes
y
Data with carrier 4 data words
serial output transmitted
y
Data still enabled 7->-123 ransmission

still enabled

4 data words
transmitted
continuously

o\ 4
A

Send the | |Send "1” 7 times for

last code | |all of the data codes

Ye |

Note: D8~D11 are transmission enables of the HT12A.
TE is the transmission enable of the HT12E.
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HOLTEK

Oscillator frequency vs supply voltage

fosc

(Scale)

Rosc (Q)

470k

bt e S e A
|
1

—

I
1
1
-
1
1
J

e AR S S A B

(3kHz)3.00 |-

13 Voo (V DC)

T, 12

10

r (HT12E encoder)

= foscr (HT12A encoder)

50 fosc
3

~

The recommended oscillator frequency is foscp (decoder)

~

April 11, 2000

11



HDLTEK#

HT12A/HT12E

Application Circuits

Note: Typical infrared diode: EL-1L2 (KODENSHI CORP.)
Typical RF transmitter: JR-220 (JUWA CORP)

HT12A

Voo 1000
ot 18 A
A0 VDD 8050
2 17 10kQ
0 A1l DouT
o o3| A2 x1 (182K 1 1 L1000
i i T <1oMn
oo A3 X2 ¢100pF
¢—o~o—2] A L/MB 14—0\0—.
$o~o-as o3 _am |
5~ s Do o
L o~o-28| A7 Dottt s N
vss  Ds ‘Lo'-'o—ﬁ-
’a a

12

Transmitter Circuit e

Voo

F"°\°_1 AD VDD |18 ?
o ~o—2| A1 DouT [17_|
—o~o—3] A2 osct |16
- o~o—4A3  oscaf1s Rose
b 5~o—5] A4 TE[14 e
] FY AD11 |13 5
¢oo—2As  ADIO[12 g
b o~o-8 a7 Apg 35

8lvss  apsflls
s HT12E
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Holtek Semiconductor Inc. (Headquarters)

No.3 Creation Rd. II, Scienee-based Industrial Park, Hsinchu, Taiwan, R.O.C.
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Holtek Semiconductor Ine. (Taipei Office)
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Tel: 886-2-2782-9635

Fax: 886-2-2782-9636
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assumes no responsibility arising from the use of the specifications described. The applications mentioned herein are
used solely for the purpese of illustration and Holtek makes no warranty or representation that such applications
will be suitable without further modification, nor recommends the use of its products for application that may pres-
ent a risk to human life due to malfunction or otherwise. Holtek reserves the right to alter its products without prior
notification. For the most up-to-date information, please visit our web site at http:/www.holtek.com.tw.
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HT12D/HT12F
2'? Series of Decoders

Features

= Operating voltage: 2.4V~12V

« Low power and high noise immunity CMOS
technology

» Low standby current

+ Capable of decoding 12 bits of information

= Binary address setting

» Received codes are checked 3 times

+ Address/Data number combination
- HT12D: 8 address bits and 4 data bits
-~ HT12F: 12 address bits only

Applications

+ Burglar alarm system

+ Smoke and fire alarm system
+ Garage door controllers

= Car door controllers

General Description

The 2'2 decoders are a series of CMOS LSls for remote
control system applications. They are paired with
Holtek’s 212 series of encoders (refer to the encoder/de-
coder cross reference table). For proper operation, a
pair of encoder/decoder with the same number of ad-
dresses and data format should be chosen.

The decoders receive serial addresses and data from a
programmed 22 series of encoders that are transmitted
by a carrier using an RF or an IR transmission medium.
They compare the serial input data three times continu-

Selection Table

= Built-in oscillator needs only 5% resistor
+ Valid transmission indicator

» Easy interface with an RF or an infrared transmission
medium

» Minimal external components
= Pair with Holtek’s 2'? series of encoders
» 18-pin DIP, 20-pin SOP package

s Car alarm system

= Security system

= Cordless telephones

= Other remote control systems

ously with their local addresses. If no error or un-
matched codes are found, the input data codes are
decoded and then transferred to the output pins. The VT
pin also goes high to indicate a valid transmission.

The 2'2 series of decoders are capable of decoding
informations that consist of N bits of address and 12-N
bits of data. Of this series, the HT12D is arranged to pro-
vide 8 address bits and 4 data bits, and HT12F is used to
decode 12 bits of address information.

__Function Data
\\‘\__ Ad;liress Oscillator Trigger Package
Part No. ~ | 0 No. | Type
HT12D 8 4 L RC oscillator DIN active "Hi" | 18DIP, 20SOP
HT12F 12 0 — RC oscillator DIN active "Hi" | 18DIP, 20SOP

Notes: Data type: L stands for latch type data output.

VT can be used as a momentary data output.

Rev. 1.10

November 18, 2002
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HT12D/HT12F
Block Diagram
0Ssc2 0SsCc1
T3
Oscillator |——b| Divider I————b @ —»
I Data Shift | | Latch Circuit | | | Data
i »| Register [Py R

DIN €

gl

i iData Detector I— ]

: '

Sync. Detector

Comparator

I" _’f Comparator Control Logic

A

Y

I , 4

v Y

L Transmission Gate Circuit

g_

1

Buffer |—KD VT
4

Address

VDD VSS

Note: The address/data pins are available in various combinations (see the address/data table).

Pin Assignment

8-Address 8-Address 12-Address 12-Address
4-Data 4-Data 0-Data 0-Data
1 (W)
S a NC [ 1 200 NC = NC[]1 20[JNC
AD[]1 18 VDD A0 2 19[JVvDD ADO1 18 VDD A0[] 2 190 VDD
A1[2 173VT Al 3 18[VT Al[]2 1703vT A13 18[vT
A2[]3 168 [ 0sc1 A2[14 17[Josc1 A2[]3 16[J0scC1 A2[] 4 17 [ osc1
A3[]4 15[10sc2  A3[s5 16[Joscz A3[]4 150sc2  A3[]s 16[J0sCc2
Ad4[]5 14 [ DIN A6 15[ DIN A5 14 [JDIN A4l 15[ DIN
AS[]6 133 D11 A5 7 141 D11 AS[]6 13 [JA11 A5 7 1417 A11
A6 7 123 D10 A6 8 13J D10 ALY 7 12[7A10 A6 8 130 A10
A7r[]8 1113 D9 A7 9 121 D9 ATl 8 11[JA9 ATO g 12 A9
vss[]9 107 D8 VSSE|10 11 D8 vss[8a 10[JA8 Vv8sS[d1o 11[JA8
HT12D HT12D HT12F HT12F
=18 DIP-A - 20 SOP-A -18 DIP-A - 20 SOP-A
Pin Description
Internal
Pin Name o S6mection Description
: Input pins for address A0~A11 setting
PRI R e | NMOS These pins can be externally set to VSS or left open.
Transmission Gate i = i
AO~A7 (HT12D) Input pins for address AO~A7 setting
These pins can be externally set to VSS or left open.
D8~D11 (HT12D) | © CMOS OuUT Output data pins, power-on state is low.
DIN | CMOS IN Serial data input pin
VT (o] CMOS OUT Valid transmission, active high
0SsC1 | Oscillator Oscillator input pin
0sc2 (o] Oscillator Oscillator output pin
VS8 — —_ Negative power supply, ground
VDD —_ s Positive power supply
Rev. 1.10 2 November 18, 2002
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Approximate internal connection circuits

NMOS
Transmission Gate CMOS ouT CMOS IN Oscillator

-J%—l_{] ""—[>°—D D—-Do— . T.LDB-DVD 0scz

Absolute Maximum Ratings
Supply Voltage .............c.coeeevemmininesenne=0.3V to 13V Storage Temperature ...........ccuvvveeenenn..=50°C to 125°C
Input Voltage...............cccceerenrn.n.. Vgs—0.3 to Vpp+0.3V Operating Temperature...........cuvevieenen..—20°C to 75°C

Note: These are stress ratings only. Stresses exceeding the range specified under "Absolute Maximum Ratings” may
cause substantial damage to the device. Functional operation of this device at other conditions beyond those
listed in the specification is not implied and prolonged exposure to extreme conditions may affect device reliabil-

ity.
Electrical Characteristics Ta=25°C
Symbol Parameter e Cgnigots Min. | Typ. | Max. | Unit
Voo Conditions
Voo Operating Voltage .. - 24 5 12 \"
lsts Standby Current o Oscillator stops AN o ! A
12v — 2 4 pA
Ipp Operating Current 5V | Noload, fogc=150kHz | — 200 | 400 pA
o Data Output Source Current (D8~D11) | 5V | Vou=4.5V -1 -1.6 —_ mA
Data Output Sink Current (D8~D11) 5V | Vo =0.5V 1 1.6 — mA
v VT Output Source Current - Von=4.5V -1 -16 | — mA
VT Output Sink Current Vo =0.5V 1 1.6 — mA
Vin "H" Input Voltage 5V — 3.5 —_ 5 %
ViL “L" Input Voltage 5V — ] = 1 v
fosc Oscillator Frequency 5V | Rosc=51kn — 150 — kHz

Rev. 1.10 3 November 18, 2002
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HT12D/HT12F

Functional Description
Operation

The 2'? series of decoders provides various combina-
tions of addresses and data pins in different packages
so as to pair with the 2'? series of encoders.

The decoders receive data that are transmitted by an
encoder and interpret the first N bits of code period as
addresses and the last 12-N bits as data, where N is the
address code number. A signal on the DIN pin activates
the oscillator which in turn decodes the incoming ad-
dress and data. The decoders will then check the re-
ceived address three times continuously. If the received
address codes all match the contents of the decoder's
local address, the 12-N bits of data are decoded to acti-
vate the output pins and the VT pin is set high to indicate
a valid transmission. This will last unless the address
code is incorrect or no signal is received.

The output of the VT pin is high only when the transmis-
sion is valid. Otherwise it is always low.

Output type

Of the 2'2 series of decoders, the HT12F has no data
output pin but its VT pin can be used as a momentary
data output. The HT12D, on the other hand, provides 4
latch type data pins whose data remain unchanged until
new data are received.

Part | Data | Address | Output | Operating
No. | Pins Pins Type Voitage
HT12D | 4 8 Latch 2.4V~12V
HT12F | 0O 12 £ 2.4V~12V

Decoder timing

Flowchart

The oscillator is disabled in the standby state and acti-
vated when a logic "high" signal applies to the DIN pin.
That is to say, the DIN should be kept low if there is no
signal input.

Power on

ole
v

Standby mode

Disable VT &
ignore the rest of
this word

IYes 4

Address bits
matched 7

Match
previous stored
data 7

Latch data
to output &
activate VT

Encoder
Transmission ! L
Enable

—»{ |4 <1word
Encoder
DouT
je— 4words —p] . je— ggg?jﬁm‘}ﬁgﬂj —Pld— 4 words —p] ”
l» 2 clocks j| 2™ clocks
Decoder VT
| check —»| j#= check —¥|
Latched
Data Out X )\

Rev. 1.10
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Encoder/Decoder cross reference table

Package
D;::‘:ﬁ.s Data Pins Address Pins VT Pair Encoder Encoder Decoder
DIP SOP DIP SOP
HT12A
HT12D 4 8 v HT12E 18 20 18 20
HT12A
HT12F 0 12 ¥ HT12E 18 20 18 20

Address/Data sequence
The following table provides address/data sequence for various models of the 212 series of decoders.

Address/Data Bits
Part No.
0 1 2 3 4 5 6 T 8 9 10 1
HT12D A0 A1 A2 A3 A4 A5 AB AT D8 D9 D10 | D11
HT12F A0 A1 A2 A3 Ad A5 AB AT A8 A9 A10 | A1

Oscillator frequency vs supply voltage

fosc
(Scale)
Rosc (1)
4,00 |-

e -t e TS ITICl e

| |
| \ 1
1 ' i
1 ' 1
| | 1
| 1 |

g
I
|
1
U

27k

3.50

3.00

2.50

2.00

(100kHz)1.00

I |

1 1 |

1 | 1 |

] | 1 1

1 ] 1 ]

1 1 I 1

2 3 4 5 6 7 8 s 10 11 12 13 VDD(VDC)

Note: The recommended oscillator frequency is fosco (decoder) = 50 fosce (HT12E encoder)
= —,;fosce (HT12A encoder).
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Application Circuits

v

g g
(Rt oo |—— [ —

Voo (& Voo
AD e A0 VDD J
A1 vT 1LO Al VT iO
A2  osci1He A2 oscif8
15 Rosc 15 Rosc
A3 0SC2 A3 0SC2
Ad DIN}4 o A4 DINPZ
13 13
A5 o1l o A5 PR LA
AG o102 o AB P[] LESS
A7 nsll o A7 agl s
vss SL] AL VSS Asl0_;
HT12D HT12F
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Package Information
18-pin DIP (300mil) outline dimensions

A
0000000000

‘53 10
B
1 9

guoguooooda

C
D
E G &
F
Dimensions in mil
prgial Min. Nom. Max.
A 895 — 915
B 240 — 260
Cc 125 14 135
D 125 7 145
E 16 — 20
F 50 —_ 70
G — 100 e
H 295 —4 315
1 335 —_— 375
o 0° — 15°
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HT12D/HT12F

20-pin SOP (300mil) outline dimensions

)

AAAAAAAAAR
20 T

1 uéjj
ELEEEELE
Cc

B

G

—

o

Symbol Dimensions in mil

Min. Nom. Max.
A 394 =3 419
B 290 —_— 300
Cc 14 =2 20
c' 490 -4 510
D 92 —_ 104
E —— 50 o
F 4 - —
G 32 - 38
H 4 — 12
o 0° D 100

Rev. 1.10
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HT12D/HT12F
Product Tape and Reel Specifications
Reel dimensions
T2
..
A
v
A B , C
i 4
ré
A’ A
B
T1
SOP 20W
Symbol Description Dimensions in mm
A Reel Outer Diameter 330+1.0
B Reel Inner Diameter 62+1.5
i y 13.0+0.5
c Spindle Hole Diameter 0.0
D Key Siit Width 2.0+0.5
24.8+0.3
R Space Between Flange 0.2
T2 Reel Thickness 30.2+0.2

Rev. 1.10
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Carrier tape dimensions

PO P1
D t
-3
™ -« e
E
Hoobooooo oo
F " Y R
eliglle]lle]||e o| ®
/ Y Yo L
D1/ P .HKD
115
SOP 20W
Symbol Description Dimensions in mm
w Carrier Tape Width 24'0:{(? '13
P Cavity Pitch 12.0£0.1
E Perforation Position 1.75+0.1
F Cavity to Perforation (Width Direction) 11.5+0.1
D Perforation Diameter 1.5+0.1
D1 Cavity Hole Diameter 1.5+0.25
PO Perforation Pitch 4.0+0.1
P1 Cavity to Perforation (Length Direction) 2.0+0.1
A0 Cavity Length 10.8+0.1
BO Cavity Width 13.320.1
KO Cavity Depth 3.2+0.1
t Carrier Tape Thickness 0.3+0.05
c Cover Tape Width 21.3
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Holtek Semiconductor Inc. (Headquarters)

No.3, Creation Rd. Il, Science Park, Hsinchu, Taiwan
Tel: 886-3-563-1999

Fax: 886-3-563-1189

http://www.holtek.com.tw

Holtek Semiconductor Inc. (Taipei Sales Office)

4F-2, No. 3-2, YuanQu St., Nankang Software Park, Taipei 115, Taiwan
Tel: 886-2-2655-7070

Fax: 886-2-2655-7373

Fax: 886-2-2655-7383 (International sales hotline)

Holtek Semiconductor Inc. (Shanghai Sales Office)

7th Floor, Building 2, No.889, Yi Shan Rd., Shanghai, China 200233
Tel: 021-6485-5560

Fax: 021-6485-0313

hitp:/fwww.holtek.com.cn

Holtek Semiconductor Inc. (Shenzhen Sales Office)

5/F, Unit A, Productivity Building, Cross of Science M 3rd Road and Gaoxin M 2nd Road, Science Park, Nanshan District,
Shenzhen, China 518057

Tel: 0755-8616-9908, 8616-9308

Fax: 0755-8616-9533

Holtek Semiconductor Inc. (Beijing Sales Office)

Suite 1721, Jinyu Tower, A129 West Xuan Wu Men Street, Xicheng District, Beijing, China 100031
Tel: 010-6641-0030, 6641-7751, 6641-7752

Fax: 010-6641-0125

Holtek Semiconductor Inc. (Chengdu Sales Office)

709, Building 3, Champagne Plaza, No.97 Dongda Street, Chengdu, Sichuan, China 610016
Tel: 028-6653-6590

Fax: 028-6653-6591

Holmate Semiconductor, Inc. (North America Sales Office)
46729 Fremont Blvd., Fremaont, CA 94538

Tel: 510-252-9880

Fax: 510-252-9885

http:/iwww.holmate.com

Copyright © 2002 by HOLTEK SEMICONDUCTOR INC.

The information appearing in this Data Sheet is believed to be accurate at the time of publication. However, Holtek as-
sumes no responsibility arising from the use of the specifications described. The applications mentioned herein are used
solely for the purpose of illustration and Holtek makes no warranty or representation that such applications will be suitable
without further modification, nor recommends the use of its products for application that may present a risk to human life
due to malfunction or otherwise. Holtek's products are not authorized for use as critical components in life support devices
or systems. Holtek reserves the right to alter its products without prior notification. For the most up-to-date information,
please visit our web site at http://www.holtek.com.tw.
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Overview

The Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It has 14 digital input/output pins (of
which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz ceramic resonator, 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 Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip. Instead, it features
the Atmegal6U2 (Atmega8U2 up to version R2) programmed as a USB-to-serial converter,
Revision 2 of the Uno board has a resistor pulling the 8U2 HWB line to ground, making it easier to put into DFU mode.

Revision 3 of the board has the following new features:

¢ 1.0 pinout: added SDA and SCL pins that are near to the AREF pin and two other new pins placed near to the
RESET pin, the IOREF that allow the shields to adapt to the voltage provided from the board. In future, shields
will be compatible with both the board that uses the AVR, which operates with 5V and with the Arduino Due
that operates with 3.3V. The second one is a not connected pin, that is reserved for future purposes.

e Stronger RESET circuit.

e  Atmega 16U2 replace the 8U2.

"Uno" means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Uno and version 1.0 will be
the reference versions of Arduino, moving forward, The Uno is the latest in a series of USB Arduino boards, and the

reference model for the Arduino platform; for a comparison with previous versions, see the index of Arduino boards.

Summary
Microcontroller ATmega328
Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital I/O Pins 14 (of which 6 provide PWM output)
Analog Input Pins 6

DC Current per /0O Pin 40 mA

DC Current for 3.3V Pin 50 mA
Flash Memory 32 KB (ATmega328) of which 0.5 KB used by bootloader
SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)



Clock Speed 16 MHz

Schematic & Reference Design

EAGLE files: arduino-uno-Rev3-reference-design. zip (NOTE: works with Eagle 6.0 and newer)

Schematic: arduino-uno-Rev3-schematic.pdf

Note: The Arduino reference design can use an Atmega8, 168, or 328, Current models use an ATmega328, but an

Atmega® is shown in the schematic for reference. The pin configuration is identical on all three processors.

Power

The Arduino Uno 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 range is 7 to 12 volts.

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.

®  SV.This pin outputs a regulated 5V from the regulator on the board. The board can be supplied with power
either from the DC power jack (7 - 12V), the USB connector (5V), or the VIN pin of the board (7-12V).
Supplying voltage via the 5V or 3.3V pins bypasses the regulator, and can damage your board. We don't advise
it.

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

e GND. Ground pins.

® IOREF. This pin on the Arduino board provides the voltage reference with which the microcontroller operates,
A properly configured shield can read the IOREF pin voltage and select the appropriate power source or enable

voltage translators on the outputs for working with the 5V or 3.3V,



Memory

The ATmega328 has 32 KB (with 0.5 KB used for the bootloader). It also has 2 KB of SRAM and 1 KB of EEPROM
(which can be read and written with the EEPROM library).

Input and Output

Each of the 14 digital pins on the Uno 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:

e  Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. These pins are connected
to the corresponding pins of the ATmega8U2 USB-to-TTL Serial chip.

e  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. See the attachinterrupt() function for details.

e PWM:3,5,6,9, 10, and 11. Provide 8-bit PWM output with the analogWrite() function.

°  SPI: 10 (S8), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication using the SP1 library.

e 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,

The Uno has 6 analog inputs, labeled A0 through A5, 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 the analogReference() function. Additionally, some pins have specialized functionality:

e TWI: A4 or SDA pin and A5 or SCL pin. Support TWI communication using the Wire library.

There are a couple of other pins on the board:

e  AREF. Reference voltage for the analog inputs. Used with analogReference().
e  Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to shiclds which

block the one on the board.

See also the mapping between Arduino pins and ATmega328 ports. The mapping for the Atmega8, 168, and 328 is

identical.

Communication

The Arduino Uno has a number of facilities for communicating with a computer, another Arduino, or other

microcontrollers. The ATmega328 provides UART TTL (5V) serial communication, which is available on digital pins 0



(RX) and 1 (TX). An ATmegal6U2 on the board channels this serial communication over USB and appears as a virtual
com port to sofiware on the computer. The 'l6U2 firmware uses the standard USB COM drivers, and no external driver is

needed. However, on Windows, a .inf file is required. The Arduino sofiware includes a serial monitor which allows

simple textual data to be sent to and from the Arduino board. The RX and TX LEDs on the board will flash when data is
being transmitted via the USB-to-serial chip and USB connection to the computer (but not for serial communication on

pins 0 and 1).

A SoftwareSerial library allows for serial communication on any of the Uno's digital pins.

The ATmega328 also supports 12C (TWI) and SPI communication. The Arduino software includes a Wire library to

simplify use of the [2C bus; see the documentation for details. For SPI communication, use the SP1 library.

Programming

The Arduino Uno can be programmed with the Arduino software (download). Select "Arduino Uno from the Tools >

Board menu (according to the microcontroller on your board). For details, see the reference and tutorials.

The ATmega328 on the Arduino Uno comes preburned with a bootloader that allows you to upload new code to it
without the use of an external hardware programmer. It communicates using the original STKS500 protocol (reference, C

header files).

You can also bypass the bootloader and program the microcontroller through the ICSP (In-Circuit Serial Programming)

header; see these instructions for details.

The ATmegal6U2 (or 8U2 in the revl and rev2 boards) firmware source code is available . The ATmegal6U2/8U2 is

loaded with a DFU bootloader, which can be activated by:

®  On Revl boards: connecting the solder jumper on the back of the board (near the map of Italy) and then
resetting the 8U2.
®  On Rev2 or later boards: there is a resistor that pulling the 8U2/16U2 HWB line to ground, making it easier to

put into DFU mode.

You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac OS X and Linux) to load a new
firmware. Or you can use the ISP header with an external programmer (overwriting the DFU bootloader). See this user-

contributed tutorial for more information.

Automatic (Software) Reset



Rather than requiring a physical press of the reset button before an upload, the Arduino Uno is designed in a way that
allows it to be reset by sofiware running on a connected computer. One of the hardware flow control lines (DTR) of the
ATmega8U2/16U2 is connected to the reset line of the ATmega328 via a 100 nanofarad capacitor. When this line is
asserted (taken low), the reset line drops long enough to reset the chip. The Arduino software uses this capability to allow
you to upload code by simply pressing the upload button in the Arduino environment. This means that the bootloader can

have a shorter timeout, as the lowering of DTR can be well-coordinated with the start of the upload.

This setup has other implications. When the Uno is connected to either a computer running Mac OS X or Linux, it resets
each time a connection is made to it from software (via USB). For the following half-second or so, the bootloader is
running on the Uno. While it is programmed to ignore malformed data (i.e. anything besides an upload of new code), it
will intercept the first few bytes of data sent to the board after a connection is opened. If a sketch running on the board
receives one-time configuration or other data when it first starts, make sure that the software with which it communicates

waits a second afier opening the connection and before sending this data.

The Uno contains a trace that can be cut to disable the auto-reset. The pads on either side of the trace can be soldered
together to re-enable it. It's labeled "RESET-EN". You may also be able to disable the auto-reset by connecting a 110

ohm resistor from 5V to the reset line; see this forum thread for details.

USB Overcurrent Protection

The Arduino Uno has a resettable polyfuse that protects your computer's USB ports from shorts and overcurrent.
Although most computers provide their own internal protection, the fuse provides an extra layer of protection. If more
than 500 mA is applied to the USB port, the fuse will automatically break the connection until the short or overload is

removed.

Physical Characteristics

The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the USB connector and power
jack extending beyond the former dimension. Four screw holes allow the board to be attached to a surface or case. Note
that the distance between digital pins 7 and 8 is 160 mil (0.16"), not an even multiple of the 100 mil spacing of the other

pins.
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Overview

The Arduino Ethernet Shield connects your Arduino to the internet in mere minutes. Just plug this module onto your
Arduino board, connect it to your network with an RJ45 cable (not included) and follow a few simple instructions to start
controlling your world through the infernet. As always with Arduino, every element of the platform — hardware, software
and documentation — is freely available and open-source. This means you can learn exactly how it's made and use its
design as the starting point for your own circuits. Hundreds of thousands of Arduino boards are already fueling people’s

creativity all over the world, everyday. Join us now, Arduino is you!

¢ Requires an Arduino board (not included)

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

e Connection speed: 10/100Mb

e Connection with Arduino on SPi port

Description

The Arduino Ethernet Shield allows an Arduino board to connect to the internet. It is based on the Wiznet W5100
ethernet chip (datasheet). The Wiznet W5100 provides a network (IP) stack capable of both TCP and UDP. It supports up
to four simultaneous socket connections. Use the Ethernet library to write sketches which connect to the internet using
the shield. The ethernet shield connects to an Arduino board using long wire-wrap headers which extend through the

shield. This keeps the pin layout intact and allows another shield to be stacked on top.

The most recent revision of the board exposes the 1.0 pinout on rev 3 of the Arduino UNO board.

The Ethernet Shield has a standard RJ-45 connection, with an integrated line transformer and Power over Ethernet

enabled.

There is an onboard micro-SD card slot, which can be used to store files for serving over the network. It is compatible
with the Arduino Uno and Mega (using the Ethernet library). The onboard microSD card reader is accessible through the
SD Library. When working with this library, SS is on Pin 4. The original revision of the shield contained a full-size SD

card slot; this is not supported.

The shield also includes a reset controller, to ensure that the W5100 Ethernet module is properly reset on power-up.

Previous revisions of the shield were not compatible with the Mega and need to be manually reset after power-up.

The current shield has a Power over Ethernet (PoE) module designed to extract power from a conventional twisted pair

Category 5 Ethernet cable:

e |EEE802.3af compliant
e Low output ripple and noise (100mVpp)
* |nput 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)

NB: the Power over Ethernet module is proprietary hardware not made by Arduino, it is a third party accessory. For

more information, see the datasheet
The shield does not come with the PoE module built in, it is a separate component that must be added on.

Arduino communicates with both the W5100 and SD card using the SP1 bus (through the ICSP header). This is on digital
pins 10, 11, 12, and 13 on the Uno and pins 50, 51, and 52 on the Mega. On both boards, pin 10 is used to select the
WS5100 and pin 4 for the SD card. These pins cannot be used for general I/0O. On the Mega, the hardware SS pin, 53, is

not used to select either the W5100 or the SD card, but it must be kept as an output or the SPI interface won't work.

Note that because the W5100 and SD card share the SPI bus, only one can be active at a time. If you are using both
peripherals in your program, this should be taken care of by the corresponding libraries. If you're not using one of the
peripherals in your program, however, you'll need to explicitly deselect it. To do this with the SD card, set pin 4 as an

output and write a high to it. For the W5100, set digital pin 10 as a high output.
The shield provides a standard RJ45 ethernet jack.
The reset button on the shield resets both the W5100 and the Arduino board.

The shield contains a number of informational LEDs:

e PWR:indicates that the board and shield are powered

e LINK: indicates the presence of a network link and flashes when the shield transmits or
receives data

e FULLD: indicates that the network connection is full duplex

e 100M: indicates the presence of a 100 Mb/s network connection (as opposed to 10 Mb/s)

e RX: flashes when the shield receives data

e TX: flashes when the shield sends data

e COLL: flashes when network collisions are detected

The solder jumper marked "INT" can be connected to allow the Arduino board to receive interrupt-driven notification of
events from the W5100, but this is not supported by the Ethernet library. The jumper connects the INT pin of the W5100
to digital pin 2 of the Arduino.,
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