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ABSTRACT

This project is building a device for detecting any movement in the
closed area by using the passive infrared sensor. When Arduino microcontroller
board receives the logic signal from sensor, the alarm will be immediately run. At
the same moment, GSM Module will send instant message and dial to determined
user. Besides this project is also building device for controlling main devices which

are switched on and off by RF module.
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VLF (Very Low a4 3-30 kHz ﬂﬂiﬁaa’ﬁ’lﬁﬁfﬂ, avalanche beacons,
Frequency) 100-10 km SEUUARMLENTINISIA LYk UL

15ae, 536IHANE (seophysics)

LF (Low 5 30-300 kHz Ingunses, dygriian, esneinia
Frequency) 10-1 km g AM AALET




M3 2.1 awnn3uvesuding (e) [10]

Fotupnud UT | Ad, Maenansldeu
g1uf | Arueedy

MF (Medium 6 | 300-3000 kHz denszaneidesing AM AAuANLE

Frequency) 1 km-100 m Nang

HF (High 7 | 3-30 MHz Ingadudy, MyadAsIay, uaznis

Frequency) 100 m-10 m "Eﬁ"aa'ﬁmamsﬁuﬁixas%mLé'u‘uauﬁﬂ

VHF (Very High 8 | 30-300 MHz nszateiiieding FM, ded sy 1o

Frequency) | 10 m-1 m seneIn alnsiay (Fadulddaunvos
109 12 Tounnsdldalafines 13)
uay Msdearsuuuuuansslllnuunts
(line-of-sight) mﬂﬁuugimmﬂ wag 21N
21MAgeInIe, Ingadasiau

UHF (Ultra High |. 9 | 300-3000 MHz | dsdeyeyreueenainialnsiien (Gaduls

Frequency) 1 m-100 mm Fuses 13 fedes 84)Insdwidietie,
Tablet PC, Laptop Computer,
Wireless LAN, Bluetooth, Ingees

| M9 WU INg FRS Uaging GMRS

SHF (Super‘ 10 | 3-30 GHz gunsadlalasiav, Wireless LAN,

High 100 mm-10 mm | \sanviasielel

Frequency)

EHF (Extremely | 11 | 30 - 300 GHz MSIAERTING, high ~speed

High

Frequency)

10 mm=1 mm

microwave radio relay

Sub Millimeter

Wave

> 300 GHz

>1mm

Agunadigandy 300 GHz Fuusserniaveslanazgadunduusindnluif

unnszargeenlaun vilrduudmdnlarildarusowsnsyneeenluls fendunswidnly
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dufigendn 300 GHz dagliaunsaudnszanerinduusseniald audsgruauiing
Buns I wae srumuues

g% ELF SLF ULF uay VLF szauiiendugiuaiiuiidesdsusyuna 20-
20,000 Hz uidssiudundunaanussdueme WlEdunduusmsnlnin

g1 SHF e EHF v1endeflaifuiudrunuiing udFendugruaind
lulasiavl Snqanilsfirdunafio Sngynudndussianuiingvessuedldinedvundn
wilafimy

| dmdumsdsdyanainsimdaadufuluseuu VHE uas UHF Sheonennialy

szuvonden avdedyaaludnvarguuld wasluowan Welnsviminafiuiy yANIg
duvuaunden ilewdsuulaniuiinos svuu VHF arlianinsnsenenieuiedsseuy

| o o A v LY faa J (=3 =l [} gj
selulsl asaedesgnisdulidsinsimifineaniafiufulusyuy UHE Wessvuuiienvindu

2.5 GSM Module §u ET-BASE GSM SIM900

ET-BASE GSM SIM900 lugmi3auiuarimuisyuunisdeansliany tnold
luga GSM/GPRS u SIM900 wesuisv SivCom Hugunsaindn 81 SIM900 1uluna
é@ﬂ?iiZUUGSM/GPRS YUIALEN i@ﬁ%UiSUU%@ﬂ’l‘iGSM mmﬁ 850/900/1800/1900MHz

-~
™
o
o
@0
=

"
A
o
e
=
%
=
=
%

i

| AMEROUERDEm T
1956826021504 HS

ET-BASE 650 51Hgeu

Eall
e
=2

2.7 GSM Module Ju ET-BASE GSM SIM900 [11]
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Tnedenuiunns wesndoarsoynsu RS232 fpynfde AT-Command
awnsauszgnaldnulauinuigvate suuuy lihesdunisudedyginuuy Voice,
SMS, Data, FAX uavasaufianisdoarsday Protocol TCP/IP sfag Femuusniuda
feugdiluga SIM00 a¢fln9as uaz Firmware usslinelu MdufiGeusesudaiidsly
ansnthlvldouldlasaseiufl Wosnlunsldeateqdu fldeu wesndudes
aanmea%iawuaﬂﬁﬁmﬂumL‘ﬁaum'aﬁ’wmé’ﬁyﬁmmaacﬁ’ﬂm@aﬁﬂluuwﬁ'zu 1ain aufu
939501 Power Supply, 29518ousiaiu SIM Card 523lU892995 Line Driver 489 RS232
Husty Fauandldfegud 2.7

2.5.1 ArusntiRvasuasa ET-BASE GSM SIM900

famduuy Push-Button dwmiuldds 19a-Ua sufiseindiuy Push-Button
dm$uldds RESET mavheruvaslugansluuedn & Socket SIM 59430 SIM Card Wi,
2995 ESD Ueariu SIM 1@eme

1335 Regulate wendasy §7uw 2 4n A9 2995 Regulate BuIR 4.2V / 3A
dmiudngliiuluga SIM900 Ideeadiewe amnsaldiu SIM vessEuy GSMIOOMHzZ
wuu 2 Watt laegrslaifndemi uay 2995 Reoulate vuna 2.8V / 150mA dmdusneleiy
’mmUaassﬁ’Uﬁmmm‘Iaﬁﬂ annsaldfuuvastnaniy Adapter faus 5-12 VDC

{17995 Line Driver dmivudasssdudyaradadnanluga sMo00 Tiduy
RS232 (1200 bps-115200 bps) dwsunaiaildlunsieansa m%’uﬁwu‘llm@a

fvsudasszaudyginladn TTL seduwsaiu 3v-5v vlvarunsadouse
fiu lulasmeulnsamesidlagmsdlnglifesingieas Line Driver RS232

i1 LED wansanuzwionluvesa dwsunansanugveaunasinel anus
wionvhanuwes luga anurlunis@ousiafu Network uag @n1ug Power-ON/Power-OFF
vosluga

fdrdmiuidousioiu Handset (gUnye uarys vadlnsdnsidiu) lagld
dasiouuy RIL1 wmsgiu nieanees Voice Filter a115011A Handset vasinsinsitny
seiiriuuedems dadeuuu RI11 dmiuliyany Tnseen uay Suaeldlasazmn

2.5.2 pruaniAdosduvadduga SIM900

5895UA27UA GSM/GPRS 850/900/1800/1900MHz 585U GPRS Multi-Slot
Class10 wag GPRS Mobile Station Class B
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seefunInsgIuAIAY AT Command (GSM 07.07 / 07.05 uazArdafiuiingin
SIMCOM) wananitasesdy SIM Applications Toolkit ¥191ufigTuusediu 3.2v & 4.8V
uarsesfunsidaunomeen 1lETU SIM card 1.8V uay 3V §7995 Analog Audio (MIC
& Speaker) ‘.

2.5.3 d2uusEnauvasuasn ET-BASE GSM SIM900

gﬂﬁ 2.8 uansduUsENaUYEIUEsA ET-BASE GSM SIMI00 Usznausiy 12

TEle

du A9
| mneian 1 Sudaelnidsaduedalneiliidente 2 wuu fle wuu DC JACK
et veondulriuan suluduay uas Satouuy JsT Trsusetulnideeiselnuesde
awsn 1ERus 5-12 VDC nszuaegnation 2 A
NUIBLAY 2 Lﬂ“.‘lu'ﬂawiaﬁ’fgmm RS232 Wuu 4 PINS (U1nsgIudaf) dwsu
Jeuseiy aunsalildnisfudsdeyary RS232 1y Aeutumesuiovads
lulasmoulnsalaadeineg Aisior1u1995 Line Driver RS232 Tagn1sdnsiunuen ey

WARIAIgUR 2.9

3UT 2.8 dunsznourasuadn ET-BASE GSM SIM900 [11]
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NC O
RXD O
TXD |
GND | [

JUN 2.9 mMsdnsunisrvestninedyyiaseiu RS232

NUYLaY 3 L?Ju%y’m‘aa”muagmsm‘”u TTL 3-5 V d1mfuideunady
lulasneulnsaiaesld lnensslaglaiiaai1uiens Line Driver RS232 Tnennsdmmumus
Y IUUARIIFUR 2,10 uarm el 2.2 uamsnsaBennishuresusaren

wineway 4 Wudasie RI11 dmiulfiBousaduyn Handset Tunsdlfifaanns
THnuluga siIM900 ieTnseenuasiuans avanusoidenseriu Handset anasguléily

NUELAY 5 Lﬁu%':mLﬂaétﬁaﬂ'mwiamﬁfyngm RXD, TXD waslugariuiens
Line Driver RS232 ui3elal rflédoamsidonsoriuda rs232 Alkdenduies 2 uas
JP3 TUfidumie 232 urdAesnisideusenieds TTL Pa, P5 AlFidensuad P2 uas
JP3 Tufidumsls TTL

wewey 6 1y Switch Push-Button dwiuldsidmmsvhaumesiluga

wuteian 718 Switch Push-Button dw3Uld Power-ON way Power-OFF
fluge

PS5
| seemasnay i
ey DD STATUS
STATUS ||O TXD
NRESET ||O
ire, cTs
TXD ||O DTR
GND 50 &HD
—

TTL LEVEL 3-5V
U7 2.10 Mmsdnsuniavrvesdanedygusyiu TTL 3-5 V [11]



M3 2.2 Measdeanisvhanuvessazavestiredyaasedu TTL 3-5 V [11]
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Fordyann | fieme | 9eazden

PWRKEY INPUT | Winuaunisila-Usluga SIM900 Tnsagvhauiasdn 1

STATUS OUTPUT | Iuenaniurdiluga SIM900 Wan1sviraruey dudu
agdn 1 uansdilugaliney fuluaedn 0 uansiluga
Unagnioagluaniig Power down

NRESET INPUT | Tidmdudidanissiauvestuga SIM00 Tneagyineudl
893N 1

RXD INPUT Received data

TXD QUTPUT | Transmit data

RTS INPUT Reguest to send

CJ5 QUTPUT | Clear to send

DCD QUTPUT | Data carrier detect

DTR INPUT Data terminal ready

NC - 13130109y

GND 3174

wutgiay 8 Wuduwesdwsuidanisvhauresluga SIM900 uuusalusa

ufifiedne Widisndrvedslaglidonluiumis AT wifdiaamsauaunisdadaleg

@ind ON/OFF u%011997 PWRKEY Alsidonsuadlufsumdsn 1-2

wueaY 9 Wy LED LARIENIUENITNNIUYIUDIA

nueiay 10 Wunsuninesi@aiainia GSMeg1ua21yd
850/900/1800/1900MHz
wieiay 11 1y Socket ddufiage SIM Card Iifuluga

ey 12 Tuga SIM900

2.5.4 mshnsiodeanstiuluga SIM900
msfinsedearsiuluga SIMI00 vesuasa ET-BASE GSM SIM900 faansnsn

Wl 2 wuufle Weousanunesndearseynsu Rs232 Tnelddamouuy 4 PIN §n30s

Ay rmuansgIuYes U3 ETT Jeanunsailuideusedudyeyin RS232 UINTFIU



(.
=l o

Wy peNRumes RS232 (Com Port) wie vesalulasneulnsamesvosuiev ETT 7ifdn
RS232 uuu 4 PIN Iéufl uenaind vesa ET-BASE GSM SIM900 Saldindaudaie
deyaueynsuseiudyga TTL 3-5V (P4 vive P5) drwiudensenululnsroulnsaaes
nense lagludoadasulasseiudugrondu RS232 Imaﬁfyﬁyﬂmﬂmfﬁamiaayﬂsmaq
Tuga SIM900 el

DCD (Data Carrier Detect) vasluga SIM900 dufutodiynarn SIM900 &
muUsniiazei Wi DCD Input vawgUnsaifu Host

TXD (Transmit Data) vasluga SIM900 Fuuierdinmain SIMI00 Famusnd
zsialiniu RXD (Receive Data) v83gunsndfinu Host

RXD (Receive Data) we<luga SIM900 ds1fiu unnvas SIM900 Fem1y
UsnBagsioiiniu TXD (Transmit Data) 9 ngunsalfiu Host

DTR (Data Terminal Ready) waslaga SIM900 daduunn woa SIM900 4
muUsnAvgsie 191U DTR 2ngunsals Host

RTS (Request To Send) wasluga SIM900 afiudunnuns SIM900 Famy
Usniagsiawdn U RTS wesqunsaddnu Host

CTS (Clear To Send) wasluga SIM900 Faduiowinmain SIM900 Fenudsni

ooy CTS vasgunsalfu Host

Rl (Ring Indicator) wasluga SIM900 %‘u@mmﬁwmmﬂ SIMI00 FapnarUsni
w1y Rl vasgunsaifi Host

GND vadluga SIM900 fipssiaidniu GND vesgunsalsinu Host

2.5.5 Aag1eamsldanu AT Command iedsnuluga SIM900

luga GSM/GPRS §u SIM900 gnesnuuuliviuiimilou Modem Tngagld
n1sinsie danuuazdearsiuluganumianesndoans RS232 sesdu Baudrate daug

=

1200-115200 bps Ineldyndrdauuy AT-Command Tsagiigunuuntsidnumieusy
Modem mmgmﬁ"ﬂ U WResurazdinisiisda Option meﬁﬂﬁ"aﬁmwﬁm iR
8n elimnzauuasasndestummaunsolunsiouedugslfetnasuiu
dnfusaziBuanisldida AT-Command flaglddmiuansodenuluga
sImM900 Taraeliu gUnuudds uay wihiiniseuvesusazddalng sUNUUTBIAES

#1499 Al AT-Command tuarSududidadaesia ASCI saefsnes 2 #1 fa “A”
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way “T" Feagldifrdnusuuvfinsidnniefuiing/ild aindufaemudesiamds uas
Option #1199 va3rds (§1d) Tnenng Adaazdesaudesia Enter w30 ODH (13) wawe
i ids 3190 exldguuvudndadu “ATz” vie “atz” feannsaldanuldgndonniloutuy
Tng guuvumdsiomaazutsoanidu 4 wwudetuduandumsed 23

5199 2.3 §UUUNSIENY AT-Command (e <x> i Swarda) [11]

v o =
M3l JUuuumds | sgauidyn

NAFBUAIAS AT+oc=? | Wdmiudeguarguuuuwasniniinessineg ves
ds Inedidsduiiagade lugasvmauiusions

1 | |2
as Y

Nuvtrveensdimesane vesidsidogyimunli

NI v

L3

MUAIMITTMES | AT+axs? W mivdsgrurmisdmosiismualindives
Ardedug lnelugasznauiunienisfum
Aw1slinestagunimualiudilins

AMMUAAINITHINIU | AT+<xo=<..> | Idmsudadounioivuna misidweslssudids

WY NMSAINUAAN Baudrate

T T
u s s

delwinany AT+<x> lddmiudnulilugaufiRnuddsiidenisidy
NM5dSdn (ATZ)

2.6 Arduino
Arduino uveinlulasreulnsiaasnszna AVR 13n159auIuUY Open

Source #i8 fins\Uninedeyariafu Hardware uag Software fuasngnesnuuunlily

o W et °

] Ve Yo w & Hom o o ) a A a
sulddre fedufamnzdmsuSesildon Mdildnudamnsadaudasiindy fau

1
o s g

Aawen Neivetanialusunsuselddndag
AudIevesuata Arduino lunisregunsaliaiusen Ae fldnuaiuisade

U

]

=

19sdidnnsailadanmevenidadensodundindunavesuedn figuil 2.11 wiedie

Ry

ANAAIN @nsaidensenyueiaeiy (Shield) Usvianeineg dauansluguil 2.12 1wy
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XBee Shield, Music Shield, Relay Shield, Wireless Shield, GPRS Shield 1Jugiu undeu
AuvasAuLUa Arduino wdndeulusunsuwamdeldiay

1

cant
.
=

3Uf 2.12 Uade Arduino deruuasn XBee Shield [12]

2.6.1 Layout & Pinout Arduino Board (Model: Arduino UNO R3)

P | . | -l
JUN 2.13 wansequUsznauyes Arduino Board Ju UNO R3 fdquusznau
L
9 o [l v o=
dnty 10 @34 A
23, 5%
3.medn ICSP - dwfy USB interface === 22 JB
G55 22 & amofm 1O
SR An )5 &
. 2.4 Reset 4
- ;Mo ROVNE TN O]
: LI | L] - .
DTCITAL (Piri~) 8 |
l.'ﬁu{ﬂ.USB —» | . ::::: e e
(SO Vit
s . e g HEES i BN - 5.umdn ICSP: Atmega32s
10.MCU : Atmegalsl2 . T bt i
7 . A Wk AROUTWO (C - MADE 'm T
9404 Power Jack 7-12 V SMCU ; Atrnaga32s
< =
(=g
@ ¥ Ta0in /O
8.maim Power oy
33
<t

3UP 2.13 dausenauvas Arduino Board Ju UNO R3 [12]
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~ 26.1.1 USB Port: [dm3usieu Computer 1o Upload Tusunsy
W MCU wazdnglwlsuvede
| 2.6.1.2 Reset Button: 1wy Reset Tnadosesnisly mcu By
nsyieulu
2.6.1.3 ICSP Port 999 16U2: iunainildlusunsuy Visual Com
Port Uu Atmegal6U2
2.6.1.4 1/O Port: Digital 1/0 #ausi9n DO e D13 wenaNEuI4 Pin
ﬂsﬁwwﬁwﬁﬁuq i 1w Pin 0,1 Wuan Tx,Rx Serial, Pin 3,5,6,9,10 uay 11 tJuan
PWM
2:6.1.5 ICSP Port: Atmega328 (Junasnil4lusunsy Bootloader
2.6.1.6 MCU: Atmega328 1y MCU #ldunuass Arduino
2.6.1.71/0 Port: uena1nagidu Digital 1/0 udrdeuduuiudeadu
dqyeunad Analog Fausiun AO-AS
2.6.1.8 Power Port: Inidssvosvadaiiedoinisenglnlniuiees
Mouen Usenaudeulwides +3.3 V, +5 V, GND, Vi,
2.6.1.9 Power Jack: $ulwan Adapter Ineflussduagjsyming 7-12v
2.6.1.10 MCU w84 Atmega16U2: 1J1 MCU fiviamtindidiu USB to
Serial lay Atmega328 adnsarfu Computer H1u Atmegal6U2
2.6.2 YALAUVBIVBSA Arduino
2.6.2.1 fgsensan Tgtuuudderug lddudey wanvdmiy

HISuAY

2.6.2.2 i Community naueufisauAuiamfiudauss

2.7.2.3 Open Hardware ylgldaunsarueialusazenldauls
AU

2.6.2.4 517 launs
2.6.2.5 Cross Platform anunsawmunldsunsuuy OS lafld
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2.7 TTL (Transistor-Transistor Logic)

TTL Wusedvuseiufigndmuntulugausng iieldsening Transistor Ay
Transistor A8 1393559 (Integral Circuit; IC) fethy TTL wldszivussiuogd 0-5 V ug
Tutagtuiigunsalnaeivesivhenluts 0-3.3 v (Fenussdusedivin LD Fefldmns
M3IIABUIIN Datasheet vavgunsaiilldidunouinussduuswunuula msremnldin
- Ussavazyhlgunsalidenne Taugui 2.14 uanssedunssiuiildiu TTL

A S A
5v f— 5y
3.3V » 3.8V
1 0 1 1 0
1 0 1 1 0
ov ‘ - & '
TTL 0-5V TTL 0-3.3V

s

3UT 2.14 sefuussduildnudingy TTL (13]

2.8 RS232 (Recommended Standard 232)

RS232 fie umsgumsiteusiadoyauuy Seral MWioufinszormslunisds
Tayauuy Serial Wanunsadelfszogmefiundu Tnednswieussiuuseiures Logic
- Mnidinfireglugie 0-5 V vide 0-3.3 ViTutas -15 fa 15 v InefisrwasiBonded

Logic 0 ¥o3 RS232 araglunig 3 fis 15 V
Logic 1 984 RS232 azagluti -3 fia-15 V

v
v e
1 ] 1 1 0 3 l .
TTL 3
1 1 %
Rs232

JUA 2.15 seduuseduilldnudansy TTL Woufy RS232 [13]
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= L o aleow ] o = % ! nlj
NFUT 2.15 seaunseauildarud iy TTL Wieudu RS232 agifiudndia TTL
Way RS232 1 Data wiloufiu udsediuussfuildiretu wngunsalifu TTL uwdalusiery

RS232 Aeifnmuidewiemuaile

2.9 Microcontroller PIC 16F877

Pin Diagram
PDIP
MCLRIVEP =[] 1 R o# 40 [] w=—e= RE7/PGD
RADAND st [] 2 30 [[] st—a= RBBPGC
RAT/ANT —e=[] 3 38 [] =w— RE5
RAZIANZIVREF - et [] 4 a7 [] i REB4
RAIANINREF+ s [] 5 36 [] -a=—m= REBIPGM
RAHTOCK! w7 & 35 [] st RE2
RAS/ANG/SS i [] 7 < ] -+—= RB1
RED/RD/ANG =—w-[] B P~ 33 []-s—s= RBOANT
RE1ANR/ANG =—-[T g D p[Pe—vm
RE2/CS/ANT +—-[] 10 31— vss
VD) e [ 11 0 30 - RO7PSPT
Vas [ 12 w0 29 [] == ROGPSPE
OSCUCLKIN m——p=[7 13 6 28 [] -#—= RDSPSPS
OSCZCLKOUT g [ 14 o 27 ] se=—s= RDAPSP4
RCOM10SOMICK| vt [7] 15 26 [[] ==t RCT/RX/DT
RCUT1OSICCP? mp—[] 15 25 [] ~—s= RCETXICK
RG2/CCP1 ptee[] 17 24 [ e RCHSDO
RCWSCKISCL w1 18 23 [] -—w~ RC4/SDISDA
ROWPEP] st [ 111 22 [] st—m- ROUPSP3
ROVPSP st [ 201 21 [[] s ROZPSP2

o s

gﬂﬁ 2.16 $709Y8 CPU PIC 16F877 UagmMIININAIUALSY A 10um199) [14]

MNJUR 2.16 wansndygyruves PIC tued 16F877 SaedFanua 40 91
Usznaulumeniimdifisne Tnsasfivrdyeos 1/0 Ports Hanunsiuy 33 91 lng
anansaluldidu Buwaiordne lduuaynen endun rAG Falassadensludunuy
Open Drain ﬁaﬁumnﬁaqnniﬁﬂﬂ’lﬁz’j’gﬂumﬁ’fymmumﬁwm gIRamIRIUNIUYATH
(Pull-up) 13ie druvilinde awnsaldauldniuund YaNINVI&EYYI8d 1/O Ui €9
Usznaulusevagyiudug 8n fie vilwides, n9nd, 1130 warrseadaamed i

aunsaagunihinisiawsesdyginluwsazuldfmssdunianuin
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2.10 LCD 16x2 Line

LCD ( Liquid Crystal Display ) LLaméﬁ‘quﬁ 217 Wuvsuanwaluga
Bidnnseind fuvarnuanevenisldey ae LCD 16x2 Hulugaiugu wasiinisly
agnunsvagluvsuargunsalnieg Imaamﬁﬁﬂuﬁﬁmmmdw Seven Segments uay
Multi Segments LEDs 9u9 1ilasa1n Usendandn Tusunsuldas lidtesidnlunisuans

L) a = v o ° 2
MIBNYINLAY UTBULUNTZYIY MSAmUA Characters lneglyanu

SLEST ERnaaBaB8 I
5 é"”ooaoaonag
vl

SU# 2.17 LCD 16x2 [15]

LCD 16x2 anusauanswal 2 ussin lnsasuaning 16 MsnusAaussya wa

Qs

agfrdnwsazuandly Wrsng 5x7 Ainwa Jdas33anes Ao SdawesFde vay SDawes

e
Iy md

28

'
0 W & Y

Rawmadidaziiumdniie Ads LD Famdaniulituandumdasuduly

NSAIAUANITHIIUYDY LCD WU N15819911198 (Clearing its Screen), H3A181WnAY

u—
Zo

\AB3LYeT (Setting the Cursor) Waz AruAuIsLansua Wudu druddameiteyassii
Toyaiie Navuansrauy LCD Fefayasxniusnusuuu ASCI Tag Function vy

WAazYIve9 LCD 16x2 wanslasamsafi 2.4
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M7l 2.4 Function Msyhauusaraves LCD 16x2 [15]

Pin No. Function Name
1 | Ground (0V) Ground
2 | Supply voltage; 5V (4.7V - 5.3V) Ve
3 Usumnuduresnsuanina VEE
4 Logic Low Wiadainshnnasdamasmds Register Select

Logic High Wenasnshnsdeiuidawnestoya

5 | Logic Low Wladasnsidsutoyalussidanes Read/Write
Logic High iesesmsenuteyaniniiawnes
6 | dvfeyaludemnileliiadiudsuain Hish 18u Low
7-14 | 8-bit data pins DBO-DB7
15 Backlight Ve (5V) Led+
16 Backlight Ground (0V) Led-
2.11 Keypad

WWAYUIA dx3 [16]

A
L3
td

U7l 2.18 A

aindiunInd (Matrix switch) n3afiduna (Keypad) uanafeguil 2.18 gn
thuldidugunsallunmsloudeyaldivnumeiululasreulnsaians uenwilonnaing
naRnUaBEAuLUUSSTNAT (Push button switch) TaaamgAuauiidess] nstiaudeyasis
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Mdnviuaziiay uay Jadndduuninudr adndunindayfusafignidenldnuiaue

andluguuuuimndndiiilfuiindssdiu wu Adnafiavussseuulnsdnd Wudy
nsselinuainduuuiwsdndillumsihalndsssumunsesulunuuuning fie

wdunilsaysalunuimdn Column) warudnduniaazsoagluuuiund Row) uanas

JUM 2.19 Tneweusefdunaiululasneulnsameifesud 2.20

Y

c1 Q2 G 1 Q =
. c" dlh o;h
_P/ / / 'uzn now an_| v raniad
R1 & & & R1 0x01 [ Ox02 [ Ox03 4+——— ritnupining
! T o
L)Y R
R2 L - o R2 0x04 (] 0x05 || ox06
cf" J' UJD »
‘(o/ / ‘P/ g | wgh g
R3 & & R3I= oxo07 [ oxo8 [ ox00
/O,. /O'“ ojl
4 o o o
R4 > & ¢ R4 0x0A || 0x00 || 0x08B

SUT 2.19 matmusersaRdunag 4x3 [17)

+5V
© :f‘kﬂﬂk , lulasanulnsaiand
vy |
- wadadunn
Lo e

.0t
fi) | [@g) L[S
o A
o 150 AP ™
O)'E/'Q).
2z
[ma] | [ka] | [&o]

e wafasne
ey ‘
| (B3]

}c/ Vet J{“” «

JUT 2.20 msensefdunsuin 4x3 Aululasmovlnsaiaed [17]



o
uni 3
NMT9NLUULALNTININUS Y dnus

3.1 NMsa9nLUY-

Remote Tx
—
Main Power
B > Remote Rx
12V/1A
y
\ 4
v Arduino
GSM
PIR Circuit »  Microcontroller —>
) Module
Board
Keypad g SMS
v > Alert
Password security » Calling

by using PIC 16F877

\ 4
LCD

U7 3.1 vdenlaezunsuveslnseey

NJUN 3.1 uand vdenlaezunsulaesiuvedsasnaontnsAne Jauuans
el 2 man1sfine fegufl 3.2 uay 3R 3.3
P I Q Y] P 1 !
JUT 3.2 uane vdanlnazunsuesisasdmsumanisinedt 1 asiffuinfieas
MAgrt09 3 2935 Ae Wasvenedy gy (Amplifier) 29a5iWSsuifisunsady (Voltage
Comparator) Way935 RF dauguil 3.3 wans vdanlnazunsy 299sdmiumansinui 2
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Uszneulumie 3 diu fie dawnisudaufeunuudeninudu (Short Message Service: SMS)

drumsudnFounuUdyyIde (Alarm) wavdwAduna (Keypad)

PIR Circuit

Motions

A 4

Input

PIR Sensor

Y

» Amplifier

Voltage

Comparator

.

—P

RF Controlled

PIR Sensor

JUT 3.2 vdenlnezunsuvanisasdmiunamsinnd 1

i/p: signal from

PIR Circuit

Arduino

GSM
Module

h 4

et

Keypad

Y

Password security by

A 4

using PIC 16F877

v

Keypad

—»| Relay —>» Alarm

o/p: SMS and

Calling

To reset

> Main power

(12V/1A)

U7 3.3 vdenlrazunsuvenwsdmsunanisfinund 2

Output to
Alerts

Circuit
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3.1.1 N59BNUUUNRTVEwHeY1as (Amplifier)

Wesnndygrnadwmveadumesiludygrautadffinsivieunlasdhuin
Aeesvgredyynildisiesduiesveedyyiaanyinadu Tutevesmnuif
winzas Ymseenuuuaslifagu 3.4 _

2995n58eRHTuY FeamrsaRarsananudinm (o, << 1/R,C,) uay
AU (@, >> 1/R,C,) Fyay0ugnueefesng (R/Ry) annsauanfie 50 Wi

s . Qs & i 5 & Qs .QJ fq'nl al v s
wuunaua dygruangueesifudygiuvadafinisfoundasirunn Tnedyyin
WadiAnaviudsuutamiunnundeulmnuesdsfi®in eenuuuliiivadinelutiie

5 1 =) | ql' J (-9 =y = d'
AaWA 0.5 T (ANXD 2 Hz) TulU 1AL 1 3w (mnud 1 Hz) 99naunis

oyl
]
I

AN
C2  py R
e = — v

out

JUT 3.4 29951818 suTiaankuy

)}
_ 3.1

1
I - 8.2
T 272R C, 2}

at

NNENNST 3.1 iU 3.2 Mnseonuuulded
R, = 500 KO

Re= 10 K

Cy =01 uF

wae Cy= 10 pF

lsidmswene 50 wihwuunduila
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3.1.2 N1992NKUUINTUTIUTIBULTIAY (Voltage Comparator)

wdsnlidyrnansasetensesnuidutng dymraiduiadaunll
Aulidss (Ve = 5V) fe 5 Taad thawhnsteudiousseulned Vier S0URT IR UL
Wisuileu ns@insitevesdyaaiadandumes dnsalwsdygraidiuuiniazay
nstlaiernuuIn Non inverting comparator fwualil V. (+) = 2.72 V ffidysyo Vi,
> Vier HAAD Vour = Vi 10U ulun19f1uauiinisdeuuy Inverting comparator
Amualill Vs () = 2.27 V S dyanas Vi, < Vo WafD Vo, = Va uandluguil 3.5

V+ V+

Vin ._(__ + Vin ._<_.__._.

Vout Vout

Vref ?_ 28 Vref l +

R2 R2

% Non-inverting Comparator 7 Inverting Comparator

gﬂﬁ 3.5 Non Inverting Comparator @ Inverting Comparator

NsepNLUVNITIUT B U UL saiUlAFIgUR 3.6 dnsuFeuiisunssiunuy

U

Non Inverting Comparator wagwuu Inverting Comparator 1nselaeidunasfieiu

R = 10 kO
Ry=1 KQ
Ry=1 KQ
Re = 10 XQ
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5 volt

CQUTPUT.
e

U7 3.6 21sifTuufluunsaiufioonuuy

3.1.3 9995 RF
eNWUY Code Word fildlun1sdearsvadlugaisaos Insoonuuuidu 3 veq
o ﬂ[
AN ladsgud 3.7

Tx Rx
-TLP434A RLP4344

§ |23 4 code-word [sw1{sw2
code-waord
PIC 12F509

PIC 12F508

SUT 3.7 2995 RF flesnuuu [18]



29

81 Code-Word Aldlunisdearsvedtugaiisdsuandindividn Teidagudi 3.8
wag Code-Word fildlunsdeansuedlugailsduuandvidanidn 1ikesus 3.9 Taeliudnnns
KEELog Manchester Transmission Format ﬁ&gﬂﬁ 3.10

( Start )

<
<
4

YES
Check SW 1

A4

Send Code-Word

SW 1 l
Send Code-Word
SW 3
v
Send Code-Word
SW 2
Send

v
( End )

U7 3.8 Ildrv§mues Code-Word Had
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YES Check Data
SW 1

Y

Output Logic 1 Check Data

SW 2

y

Output Logic 1 Check Data
Change
SW 3
Status SW 1 -
Output Logic 1
Change
Status SW 2
Change
Status SW 3
End

U7 3.9 Tndawdnves Code-Word Hefu



MANCHESTER TRANSMISSION FORMAT
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Data

gll‘ﬁ' 3.10 %#inA1s KEELog Manchester Transmission Format [19]

3.1.4 daumsudaifiaunuudaninudy (Short Message Service: SMS)

Keypad 2 - Relay —> Alarm
:
g T
Power E AT- i
12V/1A 3 R i Command | H e
Arduino Vil> g i}, L
‘ e | (! | ! Module
L r Rx e T 4 : ® Tx
Remote Rx ‘:_:' > bmmmmem e i
. : L: | ‘
L, I
f
=) PIR Circuit | \j\f\
Motion detected
Remote Tx

JU 3.11 msvhaudunsudasioulaesiy

UM 3.11 wamsmsvhauvesnsudisfioulnesiy dmsunisudadeu sMs du

Adnwarn15vau

PNU AB L

o PIR Circuit agluanmzunftuualsfas Logic High Tufiaun
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unmves Arduino nasatian &1 PIR Crcuit a1a1sansasduaiiuiadeulnildfias
waswu Logic Low fidslugsnndunnues Arduino udansdsrndelst Gsm lugaru AT-
Command lunisaedannunaznising
3.1.5 daunrsudafiounuudyyiandes (Alarm)
N3Ui 3.1 wamamsiuresnisuiadieulne sy dmsunisudafion
Alarm Sufidnunznishaused fio e PR Circuit agluannzunfivualias Logic
High Tugdunaves Arduino maemam §1 PIR Circuit nunsamsaaduaindeulynld
Aazi@euidu Logic Low fidslugeurdunmuos Arduino 91nfuasddlst LED aeas
Arduino fu w&de Logic High U8 Relay ilevinlsfiRantsdedeysyrandes (Alarm) Tag
Tdmnsa msvheuesdnds Arduino uanslddsgudt 3.14
3.1.6 daufdunn (Keypad)
L‘T‘Jﬁ’mmﬁm%‘wqﬂﬁmﬁymLﬁauﬁ’amﬁm (Alarm) luns@lfigldiosnmys
Yraufiousiieidsaes wasltlulasneulvsamesived PIC 16F877 lunisaiugunis

= e
=

191 AfuRgune (Keypad) ¥u1a 4x3 uae LCD 16x2 Line fauandlugudl 3.12

TR

- EEERE

- 1

o oo O N
O © O W

¥ ~N n

UM 3.12 2935 Keypad



/ “ENTER PASSWORD” /

v

Stored CHAR

Read Keypad

33

“XXXX” (Password)

A

‘(#”

For checking Password

NO

Checking Password

Pin32: LOGIC HIGH

v

/ “CORRECT PASSWORD” /

“*" Eor clear

End

'

$U7 3.13 Tudamndndndenisvihanures PIC 167877

/ “WRONG PASSWORD” 7



| NO

Read PIRPIN

NO

YES

v

YE3

l

Alarm PIN = HIGH

.

Alarm PIN = HIGH

v

Serial print for
send AT-Command
SMS “Room B”

!

Serial print for
send AT-Command

Calling Room

Serial print for
send AT-Command
SMS “Room A”

F Y

End

JUT 3.14 Tidansadndenisviraruves Arduino

34
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3.2 nTesfiafildluntsnaaes
3.2.1 fafduauiusisines (Function Generator)
Lﬂ%ﬂf‘i%ﬁﬂﬁiyﬁymﬁaﬁaﬂé‘ﬂaﬂwawﬁqdﬂﬂaﬁ%’umumaLimaﬁ' (Function Generator) 1Ju
Lm'%aaﬁﬂLﬁmﬁ'amﬁﬂwﬁmﬁtyr:y,maanmlé’ﬂmagmmulﬁtﬁaﬂ mrudnwaen1sliday
- UNAT0LNY LU ﬁwmgﬂﬂﬁ'umaﬁ (Sine Wave) ﬁ‘mufgmgﬂﬂ?iuﬁmﬁﬂm (Square Wave)
Aeileidunumesmeddundosinds Ay ndidnnsldauedaniraung
aunsnndngUrduvesdygaligs nislfnuasijuuiudnuaeine fonanslugudt 3.15

uarmsne 3.1 uanamiiinisldeuveadudiusieg

f ! _ Power |

Frequency Hz
®1 x10 x100 x1k x10k

00000 ~0% e

{

-4

- §U% 3.15 YauTusineg vuniiaeSesiudndoyayiu [20]

3

713999 3.1 wihiinmsldeumesuuiuseg

Fatjy i
1. Power On/Off 1. \Un/Aninies
A Frquency Hz 2. ﬁmgam’mﬁ
3. Function 3. eindidondygyiu
4. Attenuation 4. anvoudtyyie
5. Amplitude | 5. ﬂ%‘umqmlﬁwmé’mﬁm
6. Out Put 6. Tanadyaauoeanluly
7. x1, x10, x100, x1k, x10k 7. aindidenguanudinng o
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3,22 193099780 (Power Supply)

LLwﬁ:aﬂﬁalww“%aﬁﬁﬂazL%'aﬂﬁuﬁwﬁa'ﬁwa’inai’fﬁ’wwawaLLamlﬁﬁ’quﬁ 3.16 \Ju
druvsznavitddydrunioiminfinlasdymyin Wihnseuaaduainunaasdalfidy
TWinszuanssennusiedndvanvauneuihluldnusely

SU 3.16 1nBaadnglyl [20]

3.2.3 spadalaalay (Oscilloscope)
soadalaalauiluedosiatndasyiliiswiuguiesdyaediiiinoudns

'
Y oA

Wunsmveaussduvunaunativenin wileusudulavaine s e duiiauwanaan
wsesundsulumuan ansade Aussduiunannineeld uandddegud .17

sU#t 3.17 oaadaladlay [20]
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s a v
3.2.4 \A3a9AseviEUARSY (Spectrum Analyzer)
Bl e i ¢ ” u 4
Junsaslofldifiensivaevesdussnaunvalanduvesniulni, aduides

viionduuas Fainaztadridwesauansy (power spectrum) wansleidagud 3.18

JUT 3.18 ipSedliasesialansy [21]

3.2.5 pauAS

fawrdeslofnvianiiifastnifveglunduettadndn shldavannlunsiy
Anfalldnuldnaeninat adumslélumsiamssugnienssaeusuinvesiag funu
7181 ownasaeiiinvemdumnsiiveiier Fldduiinednfurouvesfunud
ioamsin shlimsilang TneensnaduidielflumsinseorviensnaouruinvesTanyie
FuanlFazan

3.2.6 wadlufiined (Thermometer)

fawndosiodmiuinseduaudon deldsuanutou uesmadidonuaiy
$ou voamariildussqlunsziisufvesmeiuefines foUsevvileunsanesodinay fua
99 ileusanagaduieusenlduainuioy zggreftulunuvasaufndng wie

Aszhizui uagaynaiadluaglunssremuitudngnmnlianas

[¥] =3
3.3 MSIAAUNANITNAADY
3.3.1 Un1sfnwfi 1
msdafunamsmaaasildlag uwiadu 2 diu daunsnindynganerdiwnan

YN2995 UsEnausie 19359 edgy gy (Amplifier) 29951Ussuifiunsady (Voltage
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Comparator) Lagas RF drufiaesfionismadeusseenied PIR Sensor aunsonsiaduld
Fefimsindoulnafntu lududfvloyadosuuude de Tawavaiaud uax laildw
saaaud

vhnsvaaedlagna PR Sensor lunuada udsliivagou 3 au dushuitels
PIR Sensor nsaadunisiadeuln Busufiszoysineenn PR Sensor 25 Lwufiuns iAur1y
10 pfadle 1 Szovnne sounfusvezatiar 25 wuRins &1 PIR Sensor ¥ansasaadunis
wdeulwld LED Tursasasiasuas lumendufiu &1 PR Sensor lianansansaduaniy
wdeulmld LED lureasarldivaauasonnun 9ndudeudnungnisie PIR Sensor 1
aglunuiuou vinisveaesuuuindnads

vhmsnaaodludesdnfigamnd 25 esmieaidua fmadeud 1 wawy i
57 Alandu dauge 168 iwuRiums, fnnaeud 2 avte dwin 82 Alansu daugs 185
wufang wae gnnaeud 3 inamds dwn 51 Alandy dge 165 1wuRlung

3.3.2 Umsfnund 2

n1sdaiiunanisvnassildlasuladu 3 diu Tnsdruusnnaaeunisds
dynandes ﬁauﬁaawmaaunmﬁﬁﬁﬂmaﬁéuwmﬁawqmﬁmmnmtﬁm wazdLiay
nadeUMSIUTBINTULHaY SMS Fainisneaadly 3 dwudes fie

3321 dwdeyanes SM

4lusunsu Hilo Starter development g1uffeyaues SIM iy 581U Phone

Book lag SMS N384 IMIE wag Firmware Version
3.3.2.2 nagay AT-Command

NAABUN1TY11974 GSM Luga Taen15ds AT-Command weosm RS232 sy
lUsunsu Tera Term Ao n1sasIadouanIuzin3eny, AT-Command d¥un1s Calling,
AT-Command d1m§unisds SMS, nageuidlle GSM Tuga I¥¥uddsain AT-Command
ey NAdauUNTaIRIds AT-Command 270 Arduino Microcontroller Board

3.3.2.3 ng@auN15as SMS way Calling
¥in15aeA1ds AT-Command dm¥unisds SMS way Calling 910 Arduino

Microcontroller Board waqLfunafiinsdwyivatenig



unil 4

WNaN1INAaDY

- 4.1 2935 PIR Circuit

Tndy e 1ANAve939395 PRty 2 dru Ao 29959818 uay 2993
WiguWisulsesiu (Voltage Comparator) Tnegufl 4.1 uaneaeas PIR

Vceo

PIR Circuit

PN

|

gﬂﬁ 4.1 2993 PIR

4.1.1 293939818

FYRIIN PIR 11w2995U878 uansldinegud 4.2 TneBunadodyaamin PR
doenunsansndudyanald Iadyaraedinmglidygaigud 6.3

5
10K [] 0.1uF
ik
PIR SIGNAL Fic S00K
W —cav
10K
—i-— =
10uF >~—¢
—, . X OUTPUT

500K 1>
i}
0.1uF 10K
108
10uF =

JUT 4.2 29359818

=



a0

. T ——

L e T RN W

[ I?ll‘
e

i

[EEE

IR [N NNy NN

§UN 4.3 Fyn1ase1dnnIeasueny

1N§UN 43 amituirdyniaierdyaifaldfidnwuy Duwadiinig

Waguuasetsagesaniianfiesrinaamilen wardygaedwaiazgnueiesussiu 50

U
|

11

4.1.2 29anU3puiisunsany (Voltage Comparator)

sSsuifsuussdiunansluguil 4.4 Dunmsihdygiaedwaainiasuens
Seuiisuliagluguluuns -

QUTPUT

—

JUT 4.4 19siffeufisuns iy
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RIEORY cTor JN

B L
RN Y gt s

N S

A L N N N N NN RN AR RN}

L %:rA

[EREN! TRE

——GHD

Time 200.0ms| o0 .0000s |

U7 4.5 dygnanevnavenasibsudisuusyiudeliiiduys

JUA 45 uansdygnerdnmvennuisuilevussiunoulidygaduns
(feyryrauiendnmainlsasveredyyia) Whun Tag CHL uansdqauduns CH2 uans
AU INATENI9S D2l DC Offset 2.6 V wuneanuldfinsasiaduls

29V
28v

2.3v

= o w e e

tllll'lllllllil‘)l"'*ll
i 5 ' o -

Ul 4.6 &y

MUDNAIITUTB U Uiy

2
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JUN 4.6 uansednmuersasiUisuiisunsedu Ty CH1 wansdyaadune

| 2
v o a I

Aedyaaidl PIR aunsansiaduanuedeulmidudrhdyyiuiuniuiwseeisussiu

CH2 Aadgyaaie1inn1neasiUTouidisuuseiu Sdyg1adunngindt +V.e (272 V)

<

L Y] Lo

- YRANTT Vier (-2.72 V) dyanouendnmazdinisiudeuseiunseiuain 0 V iy 3.6 V il

4.2 7999 RF
2993 RF imthfimugunisiianuwes PR Circuit Ao aauaunns 1a-Un Tag
14 RF Module 5U#l 4.7 uama udonlaerunsy v8e91s RE

() ()

RF RF
RF Module Tx R RF Module
434 MHz 434 MHz
Transmitter Receiver
PIC Microcantroller PIC Microcontroller
 12F509 BN ey 12F509

5U 4.7 vdanlaezunsu 2995 RF

ﬁﬁﬂﬁi’mﬁ’ﬁymmt,méwmiu 2 dnwairdaguil 4.8 uar 4.9 Tnegud 4.8 uang
AvUnaIuvesdn e InLe1AnnUe91995 RF Fe¥nannaneoiniavedils Tx Adunisdudiv
(Fenanamsn9) wama signal strength Tigeanuunamil 438 MHz uarguil 4.9 wansdyga
W1wATiRaIn 1 Yesdiygumunuves RF Module (eanuuuidy 3 YRIAIUAN)
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awnasudygae1nnved993 RF 893010 antenna vesils Tx Aidumnus
Uiy (Fananensne) uama signal strength figegauunnud 43 MHz uansléifagud 4.8

Tek Run: 1GS/s Sample [N

YOUF 7 Oct 2012
20 dit SOMMH2 00:04:32

JUT 4.8 dyanauemediednanniuaees RF

dygraneninniinan 1 Yesdygnumunuues RE Module wansléisguil 4.9
IREEIST STOF W e - 1 @ L300 )

I I |

SRt ':;4'_
LR

....iu..?....{

{Tine S0.08ns|@+203.0ns |

SUTt 4.9 dyayrasendinmann PIC 12F509 flewid RF Transmitter module
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P~ °
4.3 NaN1SNAadIsLazn1efl PIR Sensor 191uld
4.3.1 n15naasdlng PIR Sensor Lildinsaiualaud

™
/,#135"_“\
‘ —]

JUN 4.10 Anwaugn13774 PIR Sensor dmsunisvinaes

Hovinsmaadlangans PIR Sensor Tuuwsa wélivadey 3 au Buriu
el PIR Sensor ns393unsindeulm Budufiszayiearn PIR Sensor 25 LouRiuns
Auru 10 afasie 1 srasme sewiinsroradiay 25 wuRwns &1 PIR Sensor Y1075
asadunaindeulald LED Tuasasazidanas lunenduiy &1 PIR Sensor lalanansa
arnduanuedeulmld LED Tursesarliidaaonun andiuasudnuaznisne PR
- Sensor Wieglunuauau #3uf 4.10 vnsveassuuududnads nansnaaowdndlds:

M5NA 4.1

M317 4.1 HaMsveasInInsRTuauAdeulmues PIR Sensor

PEAIEALEN 719 PIR Sensor wiadi 74 PIR Sensor Wiuay
AN M 3 . 5 4 .
PIR Sensor E»}‘VW?HEJ‘U H‘WGI]E’{FJU HVIGIWE‘!EJ‘U wrv'waa“u QWE‘]&E]U ﬁg‘ﬂﬁ?ﬂ’e}‘u
) a1 72 M3 1 72 73
25 . | 10/10 | .10/10 10/10 10/10 10/10 10/10
50 | 4/10 7/10 4/10 10/10 10/10 10/10
5 - 6/10 - 10/10 10/10 10/10
100 | - - - 6/10 10/10 6/10
125 - , s 3 8/10 .
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PMNMITIN 4.1 Han15nnaad PIR sensor @1115005293un15a8eullaad
S¥8Y 25 - 50 Lumg wazaruisansrasunmsedaulmiladneladladdnefissay 75 - 125

\YURIRT

=

hmmeaestluviesUnfigamgd 25 ssrnwadud fveaeufl 1 mane dmin
57 Alandu dauge 168 wuRiuns, fnageud 2 wevie dndn 82 Alanu daugs 185
\udlums uay graaeud 3 inemds damtdn 51 Aland dauge 165 wuRiuns vieAndy

Wosigudlasansnedt 4.2

M597 4.2 Wesudnismsidumiuadaulinves PIR Sensor

SYHYI9RN Wofldudnisanaduanuadeulm
PIR Sensor (cm) | 274 PIR Sensor ks | 219 PIR Sensor Wuauey
25 100 % 100 %
50 50 % 100 %
& 20 % 100 %
100 0 % 73.33 %
125 0% 26.67 %

INAITNA 4.2 HaNISNAaa9Y8Y PIR sensor Msluluiusuiaziwias lona

AIAaafaneTu Tnenisnaluiuiusuausansduldseglnandnnisinslununss

4.3.2 nnasdlag PIR Sensor ldiwsaiuataud
Mnsneassridnaiadeld wsauaawd aglananisvaassuansldfensned

4.3 wazwasi¥udnsasaduanuiadeulnived PIR Sensor feansied 4.4
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1519 4.3 HaN1TVAaBINISRTIITUALIAAouleY PIR Sensor Wialdinsaiuaiaud

179 PIR Sensor LLmﬁgﬂ 714 PIR Sensor Wuuau
JLYEUIRN

PIR Sensor é E? % guj % Q‘
(em) NAFgaU | edau | NAdaU | NRdaU | iedau | VIRgau

1 2 3 1 2 3
25 10/10 10/10 10/10 10/10 10/10 10/10
50 10/10 10/10 10/10 10/10 10/10 10/10
75 10/10 10/10 10/10 10/10 10/10 10/10
100 10/10 10/10 10/10 10/10 10/10 10/10
125 10/10 10/10 10/10 10/10 10/10 10/10
150 10/10 10/10 10/10 10/10 10/10 10/10
175 9/10 10/10 8/10 10/10 10/10 10/10
200 7/10 10/10 6/10 10/10 10/10 10/10
25 6/10 7/10 a/10 10/10 10/10 10/10
250 3/10 5/10 2/10 10/10 10/10 10/10
275 - 4/10 - 10/10 | 10/10 | 10/10
300 1 3/10 5 10/10 10/10 10/10

RNA5199 4.3 wandlmiudeszezluntsnsiadunisiadeuluives PIR sensor
daldwsawataudiazsitnisneasslasinddutuifinaziuiuey wafilafe wuiuesy

a - =~ 1% = | v}
anusandunsiedaulmlsszezilnaninlunuifg
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3197 4.4 Weildwinsnsinduanuindeulmues PIR Sensor ieldmsauaiaud

Szuvvenn Wedudnsnsaduanuadeuln

PIR Sensor (cm) | 2714 PIR Sensor ks | 219 PIR Sensor uiuauey
25 100 % 100 %
50 100 % 100 %
75 100 % 100 %
100 100 % 100 %
125 100 % 100 %
150 | 100 % 100 %
1?5‘ ‘ 90 % 100 %
200t = 76.67 % 100 %
i) e 56.67 % 100 %
250 33.33 % 100 %
15 13.33 % 100 %
300 10 % 100 %
325 0 % 80 %
350 0% 20 %
8%5 0% 0%

NN 4.4 wansbiiiiufiaszeslunisnsanduves PIR sensor Aildwlsaiua
wwdanansansiadulalnandt PIR sensor Aililld Lens Ineldsvavgegntia 3.5 wns

4.4 NMSNAABITTEINIINITHIIUYBI2995 RF
vnsvaasslng naaladaiuaunisyianluszggmeingg Buduiiseoeitg

YNNI Rx WAy Tx WU 3 wns wdifiuszesinefiaz 1 was luaudesyagding 20 wes wuu

LOS (Line-of-Sight) a¢l#iUasidudlunissu-de fanns1ed 4.5
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A15197 4.5 WosiduRn1s5U-d91097995 RF

sEagn N (wms) | Wesiduinissu-ds
3 100 %
q 100 %
5 100 %
6 90 %
il 70 %
8 90 %
9 90 %
10 80 %
15 60 %
20 20 %

1NNANTNA 4.5 wandliaufiesserlunssu-dedaynnneneas RF lurasses
AR 6 - 20 Wng ANNEINTOLUNSSU-dedanaaranauaiv

4.5 z-i'aummfiaLﬁawwm’famwgu (Short Message Service: SMS)

vhn1snaaeslnenadaun1sionsio GSM Module Ju ET-BASE GSM SIM900
aduayuniadie GSM lagldvinisfnsauaud® waznisyiieuvesia Module fae
TUsunsu Tera Term uazrunesn RS232

4.5.1 n15MAaaeN15EudayavIN SIM
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AT-Command d1%3Un15d9 SMS 910 Arduino Microcontroller Board wans
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AT-Command @1115Un15 Calling 910 Arduino Microcontroller Board uams
leidiagy 4.18

©® sketch_jan10a | Arduino 1.0.5
Sketch Tools Help

sketch_jan10a §’

void setup ()
(
Serial.begin(115200) @
Serial.print(”\c™):
delay(1000);
Serial,princ("AT+CMGF=1\r") ;
delay(1000);
Serial.print("AT+CHGS=\"+66846064584\"\n\r"} ;
delay (1000);
Serial.print (“TEST MES$AGE PHURIDET\n\:"):
delay(1000);
Serial.write (26);
delay (10000p) ;
)

B

woid loop ()

13 Arduine Uno on COM1

n3UM3 Calling 910 Arduino

'

U7 4.18 namsvngaun1seNmIds AT-Command @

Microcontroller Board

9NFUN 4.17 UanIN1INAABUNITENANE AT-Command d1mSun1saa SMS
971 Arduino Microcontroller Board @3u§U# 4.18 WaAIN1SNA@0UN1SAIAIHS AT-

Command @ w3un1s Calling 210 Arduino Microcontroller Board

4.5.3 NAFdUNITEe SMS tag Calling
naassn1sldanulaensnaaeuludiureinisinseen wazds SMS uwaAuna
Msvaaesilanegui 4.19 naarnlnsdmyiille GSM Module l9§ud1dsnis Calling a7n AT-

Command waxgul 4.20 wamsraannsdwiidle GsM Module T83usdinnsda SMS a1
AT-Command °
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< nasvaday ‘. m—
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\Danger | | Any moving is
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‘Danger! ’Any moving i85
detected NROOMB

JU7 4.19 navnlysnsiide GSM Module I#§usdanasds SMS 910 AT-Command

Lo YoalaveL 9.07 PM

LUDSNARDY

0805146843

Incoming call

E¥3 ‘Reject call with message

3U7 4.20 naminlnsdwiidio GSM Module 1#§ufndenns Calling 910 AT-Command
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4.6 daunsudafounuudyiandes (Alarm)
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CHi~ 2.08Y 2 .804 Time 200.8ms O+~240,.6ms

JUM 4.21 Syanane1dned PR Circuit Wednsasndunnuindenlmld

Y

‘ oy aitesluda Relay iiadsslioanineu Aa logic higsh uansldidegud
4.22
RIGOL STOP @M ovorrmwowrrss £ 6} 9.00uU
H 4 3 H H b § 4 i ) N 4
; TN B\ el '
B.i --------------- llllEllligllIlgllllgllilillllillllélIkl- JM“OUTPUT
Freéa[l) =+**ml; ::Prdti] =*~E}«**

(MIFER 2.80U Time 208.0ms ©+-424.0ms

JUT 4.22 &yoyreu?t Arduino @ logic high Tusa Relay iedsanulvidaynioideswiay



56

4.7 daupdunn (Keypad)
Hefimsarnduauaioulnldud so LCD uanIfagU 4.23 (n) iield

~ Tdswaluns Un Main Power Wavendyanaidosmnnsefadidnnseind
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hmsveaesdlaenageunisiisid 4 win udweaeumesiafinslufidvadey

|
{ Vi S T @

Ing e 9999 Feuansdeguil 4.23 (v) uagnadwifieldstatauansuume LoD AegUT

4.23 (p) nafleldsiaRnfedeadslsingn

()

53U 4.23 (n) 98 LCD wansnalilesota (ENTER PASSWORD)
K (%) NASYE 9999
() nadn$7deldswaRauansuuge LCD

= - |

nndunaasumesianuilanild Sesdadigndiosfie 1339 fagudl 4.24 (n)

Y
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Code-Word #il#fu RF Module flaas
#include<pic.h> |

#include"delay.h"
__CONFIG(XT&MCLRDIS&WDTDIS);
#define Header 0x20

#define swl GPO
#define sw2 GP3
#define sw3 GP1
#define TX GP2

void send_data(unsigned char *data);

void checkSW1(void);
void checkSW2(void);
void checkSW3(void);

unsigned char buff[3];

void main()
{
TX=0;
TRIS=0B00001011;
OPTION=0x00; // pull-up GPO,GP1,GP3, timer0 not use

if (GPWUF)

{
if (Isw1) checkSW1();

if (Isw3) checkSW3(); // first check sw3 then sw2(hardware limited)
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if (Isw2) checkSW2();
GPWUF=0;

}

while(1){SLEEP();}

void send_data(unsigned char *data)

{

unsigned char ij;

for (i=0;i<16;i++) // send preamble 16 times
{

TX=1;

DelayBigUs(4890); // 5 mS

TX=0;
DelayBigus(4890); // 5 mS

}
DelayBigUs(14738); // Delay 15000 uS // syn bit

TX=1; // start bit
DelayBigUs(4890); // 5 mS
TX=0;

DelayBigUs(4890); .‘// 5mS
rresemmennenees |

for (j=0;j<3;j++)
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{
for(i=0;i<8;i++)
{
if ((data[j] & 0x80) == 0x80)
{ _
TX=1; _
DelayBigUs(4890);  // 5 mS
TX=0; |
DelayBigUs(4890); // 5mS
}
else
{
TE=8;
DelayBigUs(4890), // 5 mS
X =18
DelayBigUs(4890); // 5 mS
}
data[jl=dataljl<<1;
}
}
Sl send stop bit «=—-
TX=1
DelayBigUs(4890);  // 5 mS
TX=0;
DelayBigUs(4890); // 5 mS

void checkSW1()

{
DelayMs(15);



if (Isw1)

{
buff[0]=Header;
buff{1]=0x01; // channel 1
buff[2]=buffl0] A buff[1];
send_data(buff);
while(lsw1);

DelayMs(15);

void checkSW2()
{
DeLayMs(lS);‘
if (Isw2)
{
buffl0]=Header;
buff{1]=0x02; // channel 2
buffl2]=buff[0] A buff[1];
send_data(buff);
while(lsw2);

DelayMs(15);

void checkSW3()
{
DelayMs(15);
if (Isw3)
{
buffl[0}=Header,;
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buff[1]=0x03; // channel 3
buff[2]=buff[0] A buff[1];
send_data(bufﬂ;
while(lsw3);

DelayMs(15);

Code-Word 14U RF Module He5u
#include<pic.h>

#include"delay.h"
__CONFIG(XT&MCLRDIS&WDTDIS);
#define Header 0x20

#define RX GP3

#define outl GPO

#define out2 GP1

#define out3 GP2

unsigned char RXREG[3];

bit get_data(unsigned char *buff);

bit rx_bit;

void main()
{

DelayBigUs(2430);
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GPIO=0x00;
TRIS=0B00001000;
OPTION=0x03;

while(1)
{
while(get _data(RXREG));
if (RXREG[2])==(RXREG[0] A RXREG[1]))
f
if (RXREG[0)==Header)
{
RXREG[1]=RXREG[1] & 0x03;
if (RXREG[1]==O><01) outl=loutl;
if (RXREG[1]==0x02) out2=lout2;
if (RXREG[1]==0x03) out3=lout3;

}
DelayMs(50);

bit get_data(unsigned char *buff)
{

unsigned char i,j,T0,count;

i=18:

count=0;

OPTION=0x04, // pre scaler = 32 for counting long time

while(--))  // wait preamble
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NOP();
NOP();
NOP();
while(RX);
TMRO=0;
NOP();
NOP();
NOP();
while(IRX);
TO=TMRO;
if (TO==0xFF) return 1;  // error
if (TO>=146) && (T0<=166))  // 4672-5312 uS it OK.
{
count++;
if ((count>=5)|| (i==0)) break;
}

if (i==0) return 1; // error

OPTION=0x06; // prescaler = 128
T0=0;
while (((T0>=146) && (T0<=166))) // 18688 - 21248 uS it OK. syn bit
{

NOP();

NOP();

NOP();

while(RX); // wait syn

TMRO=0;

NOP();
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NOP();
NOP();
NOP();
while(IRX);
TO=TMRO;

while(RX); //wait start bit go low
DelayBigUs(7355);  // delay 7500 uS before sampling

for (j=0;j<3;j++)
{
I=8;
buffljl=0;
while(i--)
{
buff[jl=buffljl<<1;
rx_bit=RX; // sampling
buff[jl=buff[j] | rx_bit;

if (rx_bit==0)
while(IRX);
else
while(RX);
DelayBigUs(7355);  // delay 7500 uS before sampling

if (rx_bit==0)
if (IRX) return 1; // error (no stop bit found)
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else

if (IRX) return 1; // error (no stop bit found)

//*ouff=TEMP[0];

return 0;

Code-Word #1%5u Arduino Microcontroller Board

int alarm = 12 ;

int pirPinl = 2;

int pirPin2 = 4 ;

int ledPin = 13 ;

char phone _number(] = "+66917245436";

void setup()

{
Serial.begin(115200);
pinMode(pirPint, INPUT);
pinMode(pirPin2, INPUT);
pinMode(ledPin, OUTPUT);
pinMode(alarm, OUTPUT);
digitalWrite(pirPin1, HIGH);
digitalWrite(pirPin2, HIGH);
delay(20000);
digitalWrite(ledPin, HIGH);
digitalWrite(alarm, LOW);

void loop()
{
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if ( digitalRead (pirPin1) == LOW)
{
digitalWrite(ledPin, LOW);
digitalWrite(alarm, HIGH);

Serial.print{llAT+CMGF= l\ru);
CheckOK();

Serial.print("AT+CSMP=17,167,0,0\");
CheckOK();

Serial.print("AT+CSCS=\"GSM\"\r");
CheckOK();

Serial.print("AT+CMGS=\"");
Serial.print(phone_number);

Serial.print("\"\r");

CheckReady();

Serial.print(;'Danger Il Any moving is detected in ROOM A");
delay(100); -

Serial.write(0x1A);

delay(20000); // wait 20 sec.
Serial.print("ATD"); // Call to your phone number

Serial.print(phone_number);
Serial.print("\r");

delay(30000);

Serial.print("ATH\r"); // End call



else if (digitalRead (pirPin2) == LOW)
{
digitalWrite(ledPin, LOW);
digitalWrite(alarm, HIGH);

Serial.print("AT+CMGF=1\r");
CheckOK();

Serial.print("AT+CSMP=17,167,0,0\r");
CheckOK();

Serial.print("AT+CSCS=\"GSM\"\r");
CheckOK();

Serial.print("AT+CMGS=\"");
Serial.print(phone_number);

Serial.print("\"\r");

CheckReady();

Serial.print("Danger ! | Any moving is detected in ROOM B");
delay(100);

Serial.write(0x1A);

delay(20000); // wait 20 sec.
Serial.print("ATD"); // Call to your phone number

Serial.print(phone_number);
Serial.print(";\r");

delay(30000);

Serial.print("ATH\r"); // End call
}
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void CheckOK()

{
while(Serial.read()!='K); // Check "OK"
delay(100);

}

void CheckReady()

{
while(Serial.read()l=">"); // Check ">"
delay(100);

}

Code-Word &3y PIC 16F877
void main()

{

unsigned char passWordD:{1,3,3,9};
unsigned char input[4];

unsigned char keypad[]={0,1,2,3,0,

4,5,6,0,
1598
0,0,0,0,0,}

unsigned int spi;

TRISC=0;

TRISB=0;

TRISD=0xFF;

Lcd_mit(&P'oéTC);

PORTB=0;

Keypad_Init(&PORTD);
Led_Cmd(LCD_CURSOR_OFF);
RETURN:Lcd_Cmd(LCD_CLEAR);
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PORTB.F1=0;
Lcd_out(1,1,"ENTER PASSWORD");
for(i=0;i<4;i++)
{
while(IKeypad_Read();
If(Keypad_Read()=: 13)
g
goto RETURN;
}
sp=Keypad_Read();
inputlil=keypadl[spl;
Led_Chr(2,i+1,input[il+48);
while(Keypad_Read());
}
while(Keypad Read()!=15);

iflinput[0]==password[0]&&input[1]==password[11&&input[2]==password[2]&&input[3]=
=password[3])
{
Led Cmd(LCD_CLEAR);
Lcd out(1,1,"CORRECT PASSWORD");

}

else
{

Led Cmd(LCD_CLEAR);

Led Out(1,1,"WRONG PASSWORD");
delay_ms(1000);

goto RETURN;

if(Keypad Read()l=13);

{
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goto RETURN;
¥
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Pyroelectric Infrared
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Model:D203S

PIR SENSOR CO., LTD
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General-Purpose Dual Element Pyroelectric Infrared Radial Sensor

The pyroelectric infrared sensor detects infrared radiation on the basis of the
characteristics that the polarization of pyroelectric material changes with temperature.
Dual compensated sensing elements are applied to suppress the interference resulting
from temperature variation. As a result, the operating stability of the sensor is greatly
improved. Our products can be used in many applications. Such as in security systems,
burglar alarms, visitor acknowledgement, light switch control and intellectualized toy,

- ete.

| B Standard Specifications a

Recommended Model D203S
Encapsulation Type TO-5
IR Receiving Electrode | 2x1mm, 2 elements
Window Size 4x3mm
Spectral Response 5-14pum
Transmittance >75%
Signal Qutput [Vp-p] >3500mV
Sensitivity >3300V/W
Detectivity (D*) >1.4 x10° cmHz"*/W
Noise[Vp-p] <70mV
Output Balance ‘ <10%
Offset Voltage 0.3-1.2V
Supply Voltage 3-15V
Operating Temp. -30-70°C
Storage Temp. : -40-80°C
138° 11257
Field of View .
Equivalent Circuit I’___]\'{/: ¥
KoK Y.y
FETr™0 1 +Ven
Equivalent Circuit QQII‘LD
- 2.0UT
| =PRe PUT
%—-I———‘o 3GND
alameni
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200mm

420K
Black Body

I

72.45dB
Amplifier

/

o |
_J! = |= =
Mechanical Chopper W e 6

1Hz

2
= e 0
|

Oscillograph

Test conditions
4+ Ambient temperature 25°C
¢ Black-body temperature 420K (147°C).
+  Modulating frequency 1 Hz, 0.3-3.5Hz Af,
+ 725 dB Amplifier

Decluder

The sensitivity balance of dual element sensor is calculated through testing the sensitivity
(single signal output voltage} of each element and using the following formula:
Balance = [V4-V|/(VA+VE) %100%
Va = Sensitivity of side A ( mVp-p )
Vg = Sensitivity of side B ( mVp-p )

Page 3 of 6 PIR SENSOR CO.,LTD.
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The above curve is the typical figure of 5.5 1 m pass IR filter, the curve is the average value of
IR transmittance, the window’s substrate is vacuum-coated with semiconductor material,
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LM124-N, LM224-N, LM2902-N, LM324-N

SNOSC16B —~MAY 2004—REVISED SEPTEMBER 2004

LM124-N/LM224-N/LM324-N/LM2902-N Low Power Quad Operational Amplifiers

Check for Samples: LM124-N, LM224-N, LM2902-N, LM324-N

FEATURES
* Internally Frequency Compensated for Unity
Gain

* Large DC Voltage Gain 100 dB

*  Wide Bandwidth (Unity Gain) 1 MHz
(Temperature Compensated)

*  Wide Power Supply Range:
- Single Supply 3V to 32V
— or Dual Supplies £1.5V to 16V

* Very Low Supply Current Drain (700
MA)—Essentially Independent of Supply
Voltage

* Low Input Biasing Current 45 nA (Temperature
Compensated)

*  Low Input Offset Voltage 2 mV
—~ and Offset Current: 5 nA

* Input Common-Mode Voltage Range Includes
Ground

+ Differential Input Voltage Range Equal to the
Power Supply Voltage

* Large Output Voltage Swing 0V to V* = 1.5V

UNIQUE CHARACTERISTICS

*+ In the Linear Mode the Input Common-Mode
Voltage Range Includes Ground and the
Output Voltage can also Swing to Ground,
Even Though Operated from Only a Single
Power Supply Voltage

* The Unity Gain Cross Frequency is
Temperature Compensated

* The Input Bias Current is also Temperature
Compensated

ADVANTAGES

+ Eliminates Need for Dual Supplies

* Four Internally Compensated Op Amps in a
Single Package

¢ Allows Directly Sensing Near GND and Vqr
also Goes to GND

*  Compatible with All Forms of Logic
* Power Drain Suitable for Battery Operation

DESCRIPTION

The LM124-N series consists of four independent,
high gain, internally frequency compensated
operational amplifiers which  were designed

specifically to operate from a single power supply
over a wide range of voltages. Operation from split
power supplies is also possible and the low power
supply current drain is independent of the magnitude
of the power supply voltage.

Application areas include transducer amplifiers, DC
gain blocks and all the conventional op amp circuits
which now can be more easily implemented in single
power supply systems. For example, the LM124-N
series can be directly operated off of the standard
+5V power supply voltage which is used in digital
systems and will easily provide the required interface
electronics without requiring the additional +15V
power supplies. ’

A Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

All trademarks are the property of their respective owners.

PRODUCTION DATA information is currant as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does nol
necessarily include lesting of a\ﬂ paramelers.

Copyright © 2004, Texas Instruments Incorporated



LM124-N, LM224-N, LM2902-N,

LM324-N

SNOSC16B —MAY 2004-REVISED SEPTEMBER 2004
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Connection Diagrams

OUTPUT4 INPUT Q™ INPUTA® GND

14 13

12 1

INPUT 3% INPUT 2™ OUTPUT I

10 9 8

<
®

1 ,z

3 4

OUTPUT Y INPUTI™ INPUTI? v

Note 1: LM124A available per JM38510/11006
Note 2: LM124-N available per JM38510/11005
Note 3: See STD Mil DWG 5962R99504 for Radiation Tolerant Device

5 6 7

INPUT 2*INPUT 2= DUTPUTZ

Figure 1. Dual-In-Line Package - Top View

See Package Number J0014A D0014A or NFFO014A

OUTPUT 1 I:__“I
INPUT 1=~ I:::2
INPUT 1+ I__‘_S_

Vi 2%l
INPUT 24 C:5
INPUT 2~ I:(s
OUTPUT 2 l__T_

-~

LM12

4w

&I::I QUTPUT 4
:_-;-:' INPUT 4~
[ ] INPUT 4+
1 oo

f_'_':,] INPUT 3+
_"B—_,::l INPUT 3~
IBZI OUTPUT 3

Note 3: See STD Mil DWG 5962R99504 for Radiation Tolerant Device

Schematic Diagram
(Each Amplifier)

INPUTS

Figure 2. See Package Number NAD0014B

See Package Number NAC0014A

G' BuA

1

-9

ar

2 Submit Documentation Feedback

Copyright © 2004, Texas Instruments Incorporated
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LM124-N, LM224-N, LM2902-N, LM324-N

SNOSC16B -MAY 2004—-REVISED SEPTEMBER 2004

A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘h\ during storage or handling to prevent electrostatic damage to the MOS gates.

ABSOLUTE MAXIMUM RATINGS @

LM124-N/LM224- LM2902-N
N/LM324-N
LM124AILM§24A!LM324
Supply Voltage, V* 32v 26V
Differential Input Voltage 3z2v 26V
Input Voltage -0.3V to +32V -0.3V to +26V
Input Current (Vjy < =0.3V)®) 50 mA 50 mA
Power Dissipation PDIP 1130 mwW 1130 mw
CDIP 1260 mW 1260 mwW
SOIC Package 800 mW 800 mW
Cutput Short-Circuit to GND (One Amplifier)(®)
V* 215V and T, = 25°C Continuous Continuous

Operating Temperature Range

-40°C to +85°C

LM324-N/LM324A

0°C to +70°C

LM224-N/LM224A

-25°C to +85°C

LM124-N/LM124A -55°C to +125°C

Storage Temperature Range -65°C to +150°C -65°C to
+150°C

Lead Temperature (Soldering, 10 seconds) 260°C 260°C

Soldering Information Dual-In-Line Package Soldering (10 seconds) 260°C 260°C

| Small Outline Package Vapor Phase (60 seconds) 215°C 215°C

Infrared (15 seconds) 220°C 220°C

ESD Tolerance ® 250V 250V

1) Refer to RETS124AX for LM124A military specifications and refer to RETS124X for LM124-N military specifications.

2) If Military/Aerospace specified devices are required, please contact the Texas Instruments Sales Office/

3) This input current will only exist when the voltage at any of the input ieads is driven negative. It is due to the collector-base junction of
the input PNP transistors becoming forward biased and thereby acting as input diode clamps. In addition to this diode action, there is

also lateral NPN parasitic transistor action on the IC chip. This fransistor action can cause the output voltages of the op amps to go to
the V*voltage level (or to ground for a large overdrive) for the time duration that an input is driven negative. This is not destructive and
normal output states will re-establish when the input voltage, which was negative, again returns to a value greater than -0.3V (at 25°C).

(4) For operating at high temperatures, the LM324-N/LM324A/LM2902-N must be derated based on a +125°C maximum junction
temperature and a thermal resistance of 88°C/W which applies for the device soldered in a printed circuit board, operating in a still air
ambient. The LM224-N/LM224A and LM124-N/LM124A can be derated based on a +150°C maximum junction temperature. The
dissipation is the total of all four amplifiers—use external resistors, where possible, to allow the amplifier to saturate of to reduce the
power which is dissipated in the integrated circuit.

(5) Short circuits from the output to V* can cause excessive heating and eventual destruction. When considering short circuits to ground,
the maximum output current is approximately 40 mA independent of the magnitude of V*. At values of supply voltage in excess of +15V,
continuous short-circuits can exceed the power dissipation ratings and cause eventual destruction. Destructive dissipation can result
from simultaneous shorts on all amplifiers.

(6) Human body model, 1.5 kQ in series with 100 pF.

o~

Copyright ® 2004, Texas Instruments Incorporated Submit Documentation Feedback 3
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KEELOQ® Manchester Encoding Receive Routines

Authors!  Lucio Di Jasio
Microchip Technology Inc.

OVERVIEW

All KEELOQ Encoders use a comman code word format.
They all pack the bits of information in the same num-
ber and position in the transmission sequence. While
all the encoders offer a basic Pulse Width Modulation
(PWM) method to produce a-signal that is suitable for
radio transmission, many Advanced KEELOQ Encoders
(HCS360 and higher) offer alternative methods. One
such alternative method is Manchester encoding. This
Technical Brief shows . PICmicro® microcontrollers
(MCUs) assembly routines to receive Manchester
encoded fransmissions.

MANCHESTER ENCODING

In Manchester Encoding, as in PWM, clock and data
are encoded in a single synchronous bit stream. In this
stream, each bit is represented by a transition. If the bit
is a '0’, the transition is from low to high. If the bitis a
"', the transition is from high to low (see Figure 1).

FIGURE 1: MANCHESTER ENCODING

%

Te Te

e

In a typical data stream, there will always be a transition
at the center of a bit (A), while at the beginning of a bit
there will be a transition depending only on the value of
the previous bit (B). The encoding may be alternatively
viewed as a phase encoding where each bit is encoded
by a positive 90 degree phase transition, or a negative
90 degree phase transition. Manchester code is there-
fore sometimes known as a bi-phase code.

A Manchester encoded signal contains frequent level
transitions which allow the receiver to extract the clock
signal easily and reliably. The penalty for introducing
frequent transitions, is that the Manchester coded sig-
nal consumes more bandwidth than the original signal
(sequence of logic ones and zeros or NRZ) but it still
compares well with the bandwidth requirements of
other encoding systems, such as PWM.

A MANCHESTER RECEIVER

The role of a Manchester receiver is that of separating
the clock information from the transmission stream in
order to properly extract the data. This can be done in
hardware by means of a Digital Phase Locked Loop
(DPLL) circuit or by means of software techniques, as
we will show in the following sections.

Many different approaches to the problem are possible.
This Technical Brief has the sole purpose of offering the
reader a starting point for the creation of an interrupt-
based Manchester receiver/decoder suitable for use
with KEeLoOQ Encoders.

KeEeLo@ MANCHESTER FORMAT

When operating in the Manchester mode, Advanced
KeeLoa Encoders build the code-word with a common
specific sequence. The elementary period (TE) will be
used in the following as the measurement unit. Te will
vary from 100 s to 800 us according to the selected
baud-rate.

As shown in Figure 2 , the code-word is composed of:

FIGURE 2: KeeLoa CODE-WORD

1 CODE-WORD

[Preamblé | Header [[Efcrypt | Fixed || Guard | Preambie |

* Preamble, consisting of 32 transitions (32xTE)

+ Synchronization Header, a pause low of 4xTE
duration

+ Start bit, consisting of logic 1-bit encoding (2xTE)

+ Packet of 65+ bits, the actual data bits (N x 2xTE)

+ Stop bit, consisting of a logic 1-bit (2xTE)

» Guard Time, a pause before the whole code word
is repeated again (length can vary with encoder
models).

® 2001 Microchip Technology Inc.
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FIGURE 3: MANCHESTER TRANSMISSION FORMAT
St i ;
art bltbit 0 bit g Stop bit
§ile /
1 2 16
ST L m( mm
- J J

Preamble 'Sync Encrypted Fixed Code Guard
Data Data Time

INTERRUPT RECEIVE TECHNIQUES

Interrupts are available on all Microchip 14-bit and 16-
bit core PICmicro microcontrollers. Interrupts can be
used to implement an efficient receiver for KeeLoa®
Manchester Encoded transmissions.

The example routine presented in Appendix A is based
on a simple principle. Timer0 is used to generate a con-
stant period interrupt muitiple of the desired baud rate
Te. The multiplying (oversampling) factor RF_OVERS is
a user configurable parameter. The value of the param-
eter (typically in the range of 4 to 8) should be selected
as high as possible with the understanding that the
higher values will provide more accuracy and flexibility,
while causing the interrupt routine to use a larger por-
tion of the CPU processing power.

While the sampling techniques employed in polling and
interrupt receivers do not differ much, the whole archi-
tecture of a KEELOQ receiver/decoder contains certain
advantages and disadvantages. Interrupt-driven
receive routines work in the background, while the user
main code executes, just as a hardware peripheral
would, The only interface between the interrupt service
routine and the main program aré the buffer that holds
the received data (Buffex) and the flag that signals
the completion of the receiving process (RF_FULL). A
significant advantage is that the code is cleaner and is
theoretically easier to maintain.

The main disadvantage of interrupt receiving routines
is reduced flexibility. The interrupt mechanism is actu-
ally stealing processing power from the CPU, and
resources from the microcontroller (Timer0), Therefore,
the routine length and complexity must be reduced to a
minimum.

Sharing resources with the interrupt routine is possible,
but requires some attention. For example, the main
program is not allowed to write/reset Timer0. However,
itis possible to make an effective use of it and the inter-
rupt timing itself to derive multiple software timers for
use In the main loop. Enabling other interrupt sources,
adding latency to the receiver interrupt servicing, might
cause the receiver sampling point to be misplaced and
is therefore to be considered very carefully. No timing

can be achieved in the Main Loop by means of simple
counters (loops) since the interrupt mechanism will
interfere slightly randomizing the loops duration.

These recommendations are common to all the appli-
cations that make use of interrupts.

CODE DESCRIPTION

The Interrupt Service Routine (ISR) samples the radio
receiver digital output and looks for transitions. The ISR
operates as a simple state machine capable of four
states (see Figure 4).

The sampling rate is determined by the continuous
reloading of TimerQ (with TIMER_VALUE). It provides a
fixed time base to schedule the execution of one of the
state routines according to the value of the variable RF
State. Each of these state routines is responsible for
the advancement of the process to a previous or sub-
sequent state according to a set of rules that determine
the actual receiver working mechanism. Each state
routine is responsible for loading a skip counter
(RESkip) with a value of one, to make the execution
flow continuous. The skip counter may be loaded with
avalue larger than one to add a delay and postpone the
execution of the next (same) state routine by a multiple
of the interrupt timer period, when required.

DS91045A-page 2
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TWS-BS Rr MODULE series

Wireless Hi Power Transmitter Module (RF ASK)

Version History

Ver_sion Date Changes
V1.01 Mar. 01, 2002 1°* Edition
V1.02 Jul. 05, 2008 2" Edition
V1.03 Oct. 20, 2010 3" Edition

http//www.wenshing.com.tw _; hitp//www.rf.net.tw

TWS-BS Series Datasheet P.1



Model : TWS-BS-3

® Frequency Range: 433.92MHz

® Modulate Mode: ASK

® Circuit Shape: SAW

® Date Rate: 8Kbps

® Supply Voltage: 1.5~12V

® Qutput Power: 14dBm

® \Working temperature: -20~+85°C

® Solder temperature: 230°C(10 seconds).

® High sensitivity is designed.

Application

® \Wireless-Data Transmission ® Wireless Game Pad
® Remote Control | ® \Wireless Toys

® CarKey ' © Home Automation
® AMR- Automatic Meter Reading ® Remote Keyless Entry

Absolute--Méximum Rating

Value S Unit)
Power Supply and All Input/ Output Pins -0.3~+12.0 V
NohOpentng Caseompoetzs. | s | ¢
Soldering Temperature(10 seconds) 230 &

-http//wwwwenshing.com.tw_; http//wwwfnet.tw TWS-BS Series Datasheet P.2



Electrical Characteristic

Operating Frequency
(+250KHz)

Pin Assignment

e

e e

http//www.wenshing.com.tw ; http/www.rfnet.tw

TWS-BS Series Datasheet P.3



Size

g i

| S AN
l}

SIDE VIEW Do
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WENSHING®®

RWS-374 RF MODULE Series

Wireless Hi Sensitivity Receiver Module (RF ASK)

Version History

Version Date Changes
V1.01 Mar.7, 2004 15 Edition
V1.02 Jul.2,2008 2" Edition

http://www.wenshing.com.tw ; http:/www.rf.net.tw

RWS-374 Datasheet P.1




Model: RWS-374-3

Frequency Range: 315MHz

Modulate Mode: ASK

Circuit Shape: LC

Date Rate: 4800 bps

Selectivity: -108 dBm

Channel Spacing: +500KHz

Supply Voltage: 5V

High sensitivity passive design

Simple to apply with low external count

Operating Radio
V § it FC | 314500 | 315.000 | 315.500 | MHz
Frequen
) 'Sﬁ : '__=:“ o BT '
KHz
KB/S
: :"':fns
_ Condition e | Max | Unit
5.1
1 Data= 0
3 oh ahtf e VBB Vot v
|
V Data | Data Out : Dgt =
| il 03| v
(Low)

http://www.wenshing.com.tw ; http://www.rf.net.tw

RWS-374 Datasheet P.2
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MicrocHie PIC12F508/509/16F505

8/14-Pin, 8-Bit Flash Microcontrollers

Devices Included In This Data Sheet:

+ PIC12F508 + PIC12F509 ' - PIC16F505

High-Performance RISC CPU:

+ Only 33 Single-Word Instructions to Learn

* All Single-Cycle Instructions Except for Program
Branches, which are Two-Cycle

+ 12-Bit Wide Instructions
+ 2-Level Deep Hardware Stack

+ Direct, Indirect and Relative Addressing modes
for Data and Instructions

+ 8-Bit Wide Data Path

8 Special Function Hardware Registers

Operating Speed:

- DC - 20 MHz clock input (PIC16F505 only)

- DC - 200 ns instruction cycle (PIC16F505
only)

- DC -4 MHz clock input

- DC - 1000 ns instruction cycle

Special Microcontroller Features:

* 4 MHz Precision Internal Oscillator:
- Factory calibrated to +1%

* In-Circuit Serial Programming™ (ICSP ™)

In-Circuit Debugging (ICD) Support

+ Power-On Reset (POR)

*+ Device Reset Timer (DRT)

» Watchdog Timer (WDT) with Dedicated On-Chip
RC Oscillator for Reliable Operation

+ Programmable Code Protection

* Multiplexed MCLR Input Pin

* Internal Weak Pull-Ups on I/O Pins

+ Power-Saving Sleep mode

*+ Wake-Wp from Sleep on Pin Change

+ Selectable Oscillator Options:
- INTRC: 4 MHz precision Internal oscillator
- EXTRC: External low-cost RC oscillator
- XT: Standard crystal/resonator

- HS: High-speed crystal/resonator
(PIC16F505 only)

- LP: Power-saving, low-frequency crystal

= EC: High-speed external clock input
(PIC16F505 only)

Low-Power Features/CMOS Technology:

* Operating Current:
- <1751A @ 2V, 4 MHz, typical
+ Standby Current:
- 100 nA @ 2V, typical
+ Low-Power, High-Speed Flash Technology:
- 100,000 Flash endurance
- >40 year retention
+ Fully Static Design
+ Wide Operating Voltage Range: 2.0V to 5.5V
* Wide Temperature Range:
- Industrial: -40°C to +85°C
- Extended: -40°C to +125°C

Peripheral Features (PIC12F508/509):

+ 6 1/0 Pins:
- 51/0 pins with individual direction control
- 1input only pin
- High current sink/source for direct LED drive
- Wake-on-change
- Weak pull-ups
+ 8-Bit Real-Time Clock/Counter (TMRO) with 8-Bit
Programmable Prescaler

Peripheral Features (PIC16F505):

+ 12 1/O Pins:
- 11 /O pins with individual direction control
- 1 input only pin
- High current sink/source for direct LED drive
- Wake-on-change
- Wezk pull-ups
+ 8-Bit Real-Time Clock/Counter (TMRO) with 8-Bit
Programmable Prescaler

© 2009 Microchip Technology Inc.
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PIC12F508/509/16F505

Pin Diagrams

PDIP, SOIC, TSSOP

Vop —=]|
RB5/0SC1/CLKIN ~t—-]
RB4/0SC2/CLKOUT ~#—#=]
RB3/MCLRNVPP ——]
RCS5/TOCK| ~at—»=[]

RC4 ~t—[]|

RC3

~N O s WN -

PIC16F505

14[]=—— vss
13[]~—p= RBO/ICSPDAT
12— RB1/ICSPCLK
11[]~—~ RB2
10[]~=—» RCO
9[]~a—» RC1
8[]-—RC2

DFN

VoD —=[ ] 1@
GP5/0SC1/CLKIN ~a—={] 2
GP4/0SC2~—1 3

GP3MCLRVPP —- 4

PIC12F508/50%

8 []— vss

7 [|~a—»— GPO/ICSPDAT
6 [|~—» GP1/ICSPCLK
5 []~—» GP2/TOCKI

PDIP, SOIC, MSOP

[J~t— vss

[]~a—» GPO/ICSPDAT
[J=#—=— GP1/ICSPCLK
[]~—— GP2/TOCKI

Voo —e=[|1
GP5/0OSC1/CLKIN ~a—»=[]2
GP4/0SC2 ——[]3
GP3/MCLR/VPP ——»[]4

PIC12F508/509

m o -~ @

PIC16F505 16-Pin Diagram (QFN)

RBS/OSC1/CLKIN -——-[

RB4/0SC2/CLKOUT __..[

RB3/MCLRNPP H___[ 3

RC5/TOCKI .._..[4

Vob

-——— NC

Vss

15

Se
1

14 ]—» NC

PIC16F505

12||=+— RBO/ICSPDAT
11 || =——= RB1/ICSPCLK
10[|]~—— RB2

o] — RCo

uw
-t
o
[s:4

RC3 ——+|lg

R o 3

DS41236E-page 4
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PIC12F508/509/16F505

Program Memory Data Memory Timers
Device - He} 8-bi
Flash (words) SRAM (bytes) “bit
PIC12F508 512 25 6 1
PIC12F509 1024 41 6 1
PIC16F505 1024 72 12 1
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Features

* High Performance, Low Power AVR® 8-Bit Microcontroller
* Advanced RISC Architecture
~ 131 Powerful Instructions — Most Single Clock Cycle Execution
— 32 x 8 General Purpose Working Registers
— Fully Static Operation
— Up to 20 MIPS Throughput at 20 MHz
— On-chip 2-cycle Multiplier
*+ High Endurance Non-volatile Memory Segments
— 4/8/16/32K Bytes of In-System Self-Programmable Flash progam memory

: ®
(ATmegad8PA/88PA/ 68PA/328P) 8-bit AVR

— 256/512/512/1K Bytes EEPROM (ATmegad8PA/88PA/168PA/328P)

—- 5121MK/MK/2K Bytes Internal SRAM (ATmega48PA/88PA/1 68PA/328P) i
— Write/Erase Cycles: 10,000 Flash/100,000 EEPROM M ’ CrocontrOI Ier
~ Data retention: 20 years at 85°C/100 years at 25°C(" , With 4/8/1 6/32 K

I

Optional Boot Code Section with Independent Lock Bits
In-System Programming by On-chip Boot Program
True Read-While-Write Operation ByteS In'SYStem

— Programming Lock for Software Security

* Peripheral Features Programmab]e

— Two 8-bit Timer/Counters with Separate Prescaler and Compare Mode

= One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture F]aSh
Mode '

— Real Time Counter with Separate Oscillator

~ Six PWM Channels

~ 8-channel 10-bit ADC in TQFP and QFN/MLF package ATm ega48 PA
Temperature Measurement

- 6-channel 10-bit ADC in PDIP Package ATmegag SPA
Temperature Measurement -

— Programmable Serial USART

— Master/Slave SPI Serial Interface ATmega1 68PA

~ Byte-oriented 2-wire Serial Interface (Philips I?C compatible)

— Programmabhle Watchdog Timer with Separate On-chip Oscillator & ATmega328 P

— On-chip Analog Comparator
- Interrupt and Wake-up on Pin Change
+ Special Microcontroller Features
~ Power-on Reset and Programmable Brown-out Detection
— Internal Calibrated Oscillator
- External and Internal Interrupt Sources
- Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, Standby,
and Extended Standby
* /O and Packages
-~ 23 Programmable I/O Lines
— 28-pin PDIP, 32-lead TQFP, 28-pad QFN/MLF and 32-pad QFN/MLF
Operating Voltage:
— 1.8 - 5.5V for ATmega48PA/88PA/168PA/328P
* Temperature Range:
- -40°C to 85°C
* Speed Grade:
- 0-20MHz@ 1.8 - 5.5V
* Low Power Consumption at 1 MHz, 1.8V, 25°C for ATmegad8PA/88PA/168PA/328P:
— Active Mode: 0.2 mA
— Power-down Mode: 0.1 pA
~ Power-save Mode: 0.75 pA (Including 32 kHz RTC)

-
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T ——— T —— ATmega48PA/88PA/168PA/328P

1. Pin Configurations

Figure 1-1.  Pinout ATmega48PA/88PA/168PA/328P
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