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This project presents the home alarm system via GSM module for the security.
The home alarm system is designed to alert the hazards from robbery, fire, gas and
smoke happened in the house. It is also designed to protect the valuable things from
the robbery. Four types of sensors are used in this system; the ultrasonic sensor, the
motion sensor, the flame detector sensor and the gas and smoke sensor. The operation
is that when any sensors detect the hazards, the signal will be sent to the
microcontroller. Then the signal generated from microcontroller will be sent to GSM
module in order to send SMS to users. There is also the keypad which is used to lock
in to the system with the user’s password. Moreover, the status of the operation can

be displayed through the LCD screen.
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MEGA 2560 R3 aziwileufiu Arduino Mega ADK sinsfunssiiuuveialaifidiusgieadunly
nslusunsudersyiauluslnasa UART (Universal Asynchronous Receiver Transmitter)
ag) luduveduledlulasroulvsaiaasvasuainendlusu Arduino MEGA 2560 R3 lHiuas
ATmega2560 tHudvleTlulasneulnsaassorgdlufioonuuuandmivauiidedddduns
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\esanasudvgoatidudy cH320 Fududusulminin sesiunmsiauiuyniulend
vasnegdlusu Arduino MEGA 2560 R3 fifiidulasenuidentduansliiiogui 2.1 uas

AAENTRYBIURSAR1NBLUIY Arduino MEGA 2560 R3 Landfiin131ai 2.1
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ledlulasmeulnsalaes ATmega2560
wsanuludin 5 Thad
soefunsTneusuliin. @uuzin) 7 - 12 e
NOINRINDABUNGA/LBIANG 54 WasH
WosnauIANDUNA 16 wosn

nszualnihsiundnglaluynnese

40 Naduwau

nsewabunIelalunasn 3.3 Than

50 faduau

Numusunsunielu 256 Alalug
s 8 Alalus
NufiveA1910175  (EEPROM) 4 Alalug

ANMUDASERA

16 1INSLFI0G

i - https://www.thaieasyelec.com/article-wiki/MEGA-R3

sULUUAI50EUlUTLATHUY Arduino agl4lUsuASH ArduinolDE WaulAnuy

pouImesLmdnlranludueinegiluruaegieadagui 2.2

USB

nw O

£
35790 23333

5UN 2.2 sduuumsi@igulusunsiuu Arduino

fian : https://www.thaieasyelec.com
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2.1.2 druusznauuaine19dlusu Arduino MEGA 2560 R3
Ua3negdlusu Arduino MEGA 2560 R3 flduuszneudsgui 2.3

12.PWML6WR

11.99919ANADEREITIUINITLUY

1.%U USB Driver CH340 wazaunsal
| 29 adeuse USB 10.12C
3. d0asiu USB - 9.AAnaadunn/Ladnn
4.auanussaul 5 Taad : — 8.Ux3dn
® annn
5.uuadngl 7 89 12 1aad 1397l

7.8U50ABUNA

6.A72uANLsULN 3.3 Toad

SUTl 2.3 dhunszneuueinegdluu Arduino MEGA 2560 R3
i https://www.thaieasyelec.com

[

9103UM 2.3 dhutszneuueineigdluiu Arduino MEGA 2560 R3 dmnudndty

o

v
L2 1 =

wagnthiisssail

1) Fgead fuihlddmivutawesagieadidunesnoynsulddnlnan
TWsunsalviduueinogdlu wieliidusnananisdearssenindlalasaeulnsaaasiu
AOUNINDS

2) Wideusegieat I lddmiusetuasuinnesiiiesninanlsunsudn
Lulaspeulvsaaesiazdellvinuuase

3) Fhddeafugiead Tnihiilugunsaidsfvvianilfieglugunsnididnnseda
lngvzdoeiunisanieas waznstinseuaiuluiasini lneasnasuazaty uassianssualn
ponanuasiilatiostuveiadoie

4) dhumueuusisiu 5 Tad Tvthilddmsuidasnussiudunmannuvasdng

[} =

edugeal wazanurasieesuauwesiduusaiu 5 Tiad

5) wnasdy 7 049 12 1ad dnnatgdmsusuldinannesuauinesnseau

wsea 7 89 12 Taad ianidundanulivesnengdiu

6) dumruauuIiy 3.3 1ad Indnlddmiuuuasainuseiudunnain

wiasdnevisdugeal warannunastisezualnesiiduusadiu 3.3 1aad



7) ewrdenduns dnthndunieusewuueufonvesuesneigdliiuuibes
#1199 BunaLaLlUAIUANEILLEIANG

8) Uusidn Inihidudsidaldnadedesnislilulasreulnsamesnduunisy
nsviheulu

9) AAnea BUNH/LBIANA Fp AAYY 22 £ U1 53 WeNIINT UNYIREINNT
DU WiANAY LU 91 20, 38, 39, waz 40 [Wuu1 PWM (Pulse Width Modulation)

10) ley® (120) dnihidunisdearseunsuwuudslasia (Synchronous) Liveld
a 1A i s ¢
Anriedeans senintlulasroulnsamesivaunsalnieuen

11) foaneni1sinsadeasseninassuuniugunsal (Serial Communication) &

Y A9 Yo o & 1 a a4 ] Y ¢ & L 1%

mihilgdwiuidurdeamnsnsiasedaansseninsszuuiuaunsaiiflusiuuunisdaiiutoya
TudnwastinnUandisvawnudeyanilsisnysazgnduiulunuamedausseisuiuluiias
Unluanedailosduion

12) PWM t@1sne Jntiildlunisaiuauaeas wazasisneiduawuuauiden

a0

AIEnainAInes lngunfnainesnaanaavlAleInnaiels 2 @01us A9 an1ugHIGH

(%
o = o (Y a

(5Thad) A @n1uzLOW (0 Taad) ity Jeviliassardyguasinlaiasaniuzids vse
Un (1 vide 0, lvlvdolaidln) densldmata PWMiLazdunsvi e snaineaaiuise
JeuAleuinnin HIGH 1158 LOW laevilvanansa@auanduiuusudania

13) 97l3 (Power Port) fiuthillidssvesuasindiofosnisenelnwliiuies

MeuanUsenaumenliided +3.3 1iae, +5 1am, GND, Vin

4

2.2 U973 (sensor)

gunsalnsiadudgyaial wioUTu M eHENGA19 19U qaungdl 1d89 uas
LIIVINE AVILAUUTIVING S28EN32R A1ILLTI 8RNI STAUTDI WA kazenIINIsiug

& o Y o a4 Y, A a ¢ v v Y = = o
Nnuuasyvihasuludyaaeen viseUsunasednaiilaainnisinludngduuunilan
a1unsaludssinanadels JadulunisdisuwesunldnuluegivuTu asssuviives
Uunanmsildandnsdesnisvinsianazavauanduddy srulvdsanuminzauvessiai

ANNUTRTRYRIRUNTA AaanIuRAMAMBITaYaTIliaINN15 TR wenanlifelidadudAny

A

~ ] a = | ¢ P ° Y
aungldnumsiiansandn wu anuwinzauvesguwesgldnuaziilldluanimuindoy

(%
Y

Tue)

2.2.1 wugasvialddes (Ultrasonic sensor)
< sl o [} A a aa a 1 a a ¢ = < =
LcLJULGUUL"U@TVWVNWUIWEJ@qﬁﬂﬂaULaUQWNﬂquﬂqqﬂ')'] 20 ﬂIﬁLSiWU %QLUUQ@UIU

grunuyudliaunsalagudss wuesvindaniledarinulagedunisindeunveiniu
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Aodlunsgnutuituinvosianan Geeraduvesuds vioveanan visduvesniudesay
wnsnrmudldlugananedy LLazdauTMfyjmaaﬂ?%uﬂmm5@@5@%3%@%511 1A87291781999
nsagviounduresndudsndudndiulaonsetussseinseningiagiueuees lnemly
feulddanileladumuresdmiunsinssaznawssinguion1sinssau veavas @mse

lduiuingniviialave uagelaveyniand Tusdla TUsauas vefiukas nsa3uinglaviane

'
[ P

e Wwangiuingniauaudinistangu vienuaudfnisgaduidss wu 11 duns Ty

sene Jaazpaduniuideddiiasiounduindaiisudygyia uavillosnnanvaenis

dzviounauredssvusgduyunnnsznuiivinlidssnszaeluluiianisdnee 39limnnziu

Y 9

'
[ aa v

mgfanwaidudeunldainaue nanldannisazounduresnaudansladeildiuing

Y] | a d' 5 ° v o  daa a A4 a4 ! 1 Y
ANYUSUITUAITULNEIANIIANN aqwi‘U?mQV\NN?Liﬁl‘U ﬂaULﬁENVm')mﬂﬂﬁg‘V\‘Ua?usLﬁiyﬂgiﬂLﬁEN

v
a o Y 1

agvipufieanNiuRIngUuegadssilev A1Augansalaannisinaeliagannnii

e

(%

IngsuntsveseugosnnaInfuiuivesing e lilseansnmlunisas iounaunduun gl

ffuaniign selunanmsinureLsuge T laldidesantfsgui 2.4

2423234444
IEERERRRERRERRR

S,

SUN 2.4 nann1svinauveasggesvilaldides

JPYTNNIINING

fian - https://mcub6.learninginventions.org/?/page_id=240

v 1w [ a

Tngingulgesazyinnulag fmddyuiaazdsdyaauuRniliinoulnsaiass
P [ 1% | | Aov o 2/ a a ot 1 Id | A
WoAIuANNSWUaIda I wadslUdendidanileda niuafiwesduvaluasdiufe
U 1 U U 1 ¥ d" ) £ ¥ a o 1% 1 d" a d‘
Mdawazmfu fdazasenfudssdanileda Mndygraliiudidindudsninuige
wsodaniledneanluilunuinss wazillonduidssdanilelinlunsznuiuinglag sy
VANNITVIATULALY AD YUANATENUWINAUYLAEYIBY ATULEENIEQNAYTBUNSUNNFTY
dl' a [ b4 a d‘ v v Y d‘ a n‘l 4 % 14 1 U d‘
maudsdanileile Wedsulasurfuidssgnasieunduiiuay druvesiiiuaziUaaiu
= % 1 a 3 I o v 1 1 Y o Y o o
esdanilodatududygralwiuddesiolidiuszuiena druseananaazyinnisAIu

'
1 a

ANSLULNININTZZNNAAAULASWAUN L ULAZLAUNIINAUDEIUUET WAL AIANNA1UIA
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U 3

Lalulvidadedyaraerdne tiedidyyraiardnalulilugadaniiladian HC-SRO4

] q

<

(Ultrasonic Sensor Module HC-SR04) 1{uaunsaifildSnszoznialngladesiinsdusiany

]
(%
|

ALMUINABINITIA Taszuzrinadinglansue 2 wufiuas 89 400 wuRwns nedsdy o

[

Sanledinnadl 40 Aladand lUriagiidesnisin uassudygniiaeiounduan wieu
Funawiterhsldlunsfnaszogms

Tugasaniloda HC-SRO4 dmiuinszosienenausaniloda (daauides
AAUsEanM 40 Aladsed) Taosdrundn Ao mdinau vimihfiaisedudsseenlulunis
fnsvozusiarads Welunsenuingvidedefinnang Adudesazgnasiioundunndaisuudn
Uszananadeisasdidnnsedndneluluga ddunailunisiiiunswesedudestufianaly
wazndu dmsruannusadealusiniafazanunsadiuiuszeziisaininginvaeld 29as
meluvadlupasaniludn HC-SROA uanediasuil 2.5 uazauantflouwesuielfideaqu

HC-SRO4 WaRIfInn519i 2.2

+5V

i {8

ECHO

TRIGGER >>

GND

|

=1

sUN 2.5 wasagluvettigadanialedin HC-SRO4

i - https:.//www.supremelines.co.th

M13199 2.2 AuaudRlguwesviialdidesiu HC-SRO4

TSN 5 Tad

nyzua 15 faaueoud
FUNTINTZHENN 4 1 BURLLRT 09 4 1uag
AUNIaBlunsin 15 93N
ANUNTNUBIRE QI Pulse 15U Trigger | 10 lulasiund
STAULTIAUADINEIMSUN TRIG way ECHO | 5laad

fian - https://www.thaieasyelec.com/article-wiki/HC-SR04
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2.2.2 1 ULasnsI3un1sAaaulul (PIR Motion Sensor)

v

PIR Motion Sensor PIR 8311317 Passive Infrared Receiver Lﬂuqﬂﬂszﬂ%’mqa

[

dunlssn Inevaluuin wywd dnd vsedwawingg dnsudiad@Busisnegnaoniian Ay

gunsnitdeiuldlunisnsrnfuauadeulmaesinginegiifinisunissddunsisneg
pReanadEnmThurensugestiadie azamefumaiuAsuuamessiddunaisn
furioanunann uywd & vietaganeg nessozvnsnismsaduransuiesifoyedd
Useannd 10 e wag Sl Useann 120 3

1) $a@dunsnsa Sundnegiein fedmnufeu Wunduusivanlninifaauen
aduluraa 700 89 1500 wiluns Jadutieduiuyudliamsaueadiuldmenivaaans

=

ynagruulaniidanmnil -200 84 4,000 asewadea avilansFaaaunsIIAonI

9 Y

[ [

2) NANNITYINIUTENTULYRIRTIATUNIsIAdeulnalufve PIR duazddiud
Send1 wud Jeagladudsiunas dunsusaliluannsenuuudlunnagvesdunsse
Wawos (IR Filte) Falasiedunsnsn Fuguwesiasiiogralsveananeiuniemvasuuadiy
av v oA = ~ Y = o 1 avy ° Y
fliwensivaeuiinisiasundadlunalgqgauaidadnale linn1susuandaveny
&y (Amplifier) ieazirluldlululasaeulnsataes vasaintuaz azdsaluds aou-
[ a < Y 1 a a = 1 I a 1 ¥
WIsumes (Comparator) Magtlumninfanisiasunlas wiolianamdunstIanaumin
Uudrdednneanly J9dnuazn1TvIULEAIRITUN 2.6 LavanauURveusULDInTIATY

a o ~
ﬂ']'iLﬂﬁE)UIM’JLLE‘TWWNG]’ﬁNW 2.3

V+

IR FILTER

OUTPUT
AMPLIFER COMPARATOR ——©0

JUN 2.6 Wwuwesnsdunisiadoulm

i : http://elec2web.blogspot.com/2016/04/pir-sensor.html

M19199 2.3 AnaudRverULeInTIRTUNSIAGEUlM

WP +3 59 +5 1ad
nszualni 11NN 3 Taaueul
szpznsTUALIAdaulm 309 7 RS
Sailunismsiadu 140 896N
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M19199 2.3 AaaudRvearuresnTITuNsnGeuln (de)

Fouy1ouandne 1 O
gaunilluN1Ya -20 914 80 BTy
wanlunsiFeuianImuInaey 10 914 60 U7

i - https://www.thaieasyelec.com/article-wiki/pir

2.2.3 wuwainsaadusladll (Flame Detector)

v a

gunsainsIaduadlvl L‘fluqﬂﬂsaiﬁmé}’uﬁﬁﬂmimm'«ﬁ’u%’ﬂﬁéwmLimLagiqa
SansllaanfiAnanuailivesndslull nsidengunsainmadualniileldfadsluiiug
oy msUEnwidnaslunsidontssianvasnisnsiadu ielimneanfuanmaiuaied
awvnsinnsldeu madenuseianeeamsasaduiinssinnazsilinsasaduanlng
msRanaIauaziinnsuiufoudinanatauiu wiiisinisldauedlutlagtugunsal
arduamilndiegiieiu 3 Ussinn Ao

1) WwuweingRTuiuailnaiiesed@unsen dmsunsaduiaddunsnse uay
uaaiiAna e lnlugisne 3-5 3uid desldluinandaudssgienisinmdlng
mndemassznmlalasaisueu 1wy didudonds uiaweaid Ta9 wilivngadlunisld

maﬁulﬂmnL%aLwﬁwﬁzmmﬁamméﬁ’uqa

a

2) WwupsnsduUa lAesidsansililoend nsuns1aumLE1IRALYDY

o A

v A o a a 1 a a o o v v a
Seddanslaloan Minanladlnlugnanan 0.1 Auiwmnngdmsunisnsiadusannefan

q
< a

Tndfethesings Anssldvslusazuendauiliieufunssmsadus@dunsnsauds wies
nsraTussdsansilalelanamisansaaduleiionin ualidedidaratsusynisidu ldamnse
vhaldedsiiseavsamluuinaiiiuaniusuniy vihadily viedsanusndneeg lu
ome luneiiniewnsiadusdsunsusalifitymiluded

3) wuweinmadumliiuunay WugUnsalluunanilonsiadufiddumsien
way Fanslileraandendu (Leondruagiidused) Inefinanisnsiaduasdosennunin nsdl
fuiifisdsanlilean uarsi@unsisniasneuiuuasianmaldusaiss mnaseduld
fissSanshilean iodunsusnegidlaognranis gunsalazlineuiunayvaslidedyayn
Fousenly Sewldfumnaalssnduiiiy wivgaane auudu lsafverniaeu ma

dmsugiailaligunsaliwuwesanainadliusziannsaindeddunsisad
Aeanuvdsindanrudouseg fewimslugUuuveuden uazdinea (@unsaususemiu
Tlunsmavauadlé) THusedu 3.3-5 Thad asainsddunsusaldflugiannuennadu 760-
1100 wilung WWuedulsiaunsoueafiuldfenva Snuaznshaugunsaluanssisgy

fi27
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\Vcc
Vcc
1k LED
M — Uo 1
ok ¥y o—
104 = = 3
q
1 8 * PORT
10k 2 7 — 1
|1o4 1 5 1k
T LED] 2

JUN 2.7 29asigu@esnsiaduilanl

17 = http://www theorycircuit.com/arduino-flame-sensor-interface/

91n5UN 2.7 Wugnwesnsaduiladliainnsiainsaddunswen Tddmsu
arduladlil winesranuarliiwuigesaznsiaduanueaaulaniningeduniise

- a

WwUBSIzAIda 1UandN (Logic) 1 Lazavdiasin 0 sanunilslinuiuadlv wisuges
A1u15an I TUAIINE AR UTIRg lLuYIBUNILTA @1U15anTI3TULALuTEEEN9EIgn 80

a o 2 o I s aa o v Iy
wuRmRS MsvhuseLrun 60 aem Wulwulgeswuuadneaaisauiuan R lagusuanle

YUUDIA

2.2.4 \@ULaINs93uAIUlkazwia (Smoke Gas Sensor)

'
a Vo o

dnsugunsalnnaduniuliuazuianddnitlaldenldiwuwesvin MQ2 Sensor
Module ulruiwesmsiasuuia aansansiaduufaussiansngg anunsadalald sauds
Al Huiisugosnratuatunsswueeiniiadunta diodwslidenldouis sunden
waz Adnea lneflvsiuanugesindumisazszozmadudiiimuagaieulunssiuad
wuashuuAdnea lugasuliihusadu 5 1ad lassasiwessuwesniafuaiulviuasufia

waRIaNYRIEFagUN 2.8

AorB

<

AorB
RL

H

[ (% L3

JUT 2.8 dyanualunulassaasugesnyaiuaiuliuasuia

o

i - https://www.thaieasyelec.com/article-wiki/review-product-article/
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n3U7 2.8 1ednendsnuliiu a0 H agsih lfiAnndasuanuiouliiel
asiaiinglui wumedausavhuftenduuialililine gl wasidewumeinmaduaiy
Iuazuia msradunnalalumig o laagildaranudiuniusening 91 A uay 21 B
Wavuwlas (1 A wag B ilunilldmesassadvuaeddlaoidenviladuen A i
Hamsavufandun B) nedlowuwesnsmaiuaiuliuazufansinduliauiaiuee 1§
1INETAAIAINATUNIU RL anad sA1ANAIUINULUTHARUAUUSIaues wialalu

#1197 Fapauantiveswueesnifuaiuliuazuiaiantfnisei 2.4

nll v s U (% [24
19190 2.4 ﬂZLI?{JJ‘UWU@ﬂL‘Uumi@imi’m%Uﬂ’]ulWLLﬁ%LLﬂ’d

WIIAU 5 Than
Asswabilin 160 Haauwoud
gaungiivnule -20 §i3 +50 @A LTALTYE

i ; https://www.seeedstudio.com/depot/datasheet/MQ-2.pdf

NIUARITOTIRILNLILAZIZ8ENY (Potentiometer) 1unsuadangasin
FuvianazszerwdaUasuwuatanmauiuviy Ussnnmniadn (Passivity) Tagaide
wannisulasiumisuazszeynisindoudilvieglusuvesdranuiiuniulnii deuldly
gramnssuilassaisiingUsznoumeifumulagmindudaiiannsadoulvuvusa
drumuld Taevidudaanusaindoufilunundady B viovaessuuuudeiisnuaue
naadeuiiduasdeu wiainden ArnudiunutesnaInTiiuuLLN LI RITUAILAIL

P1IVILNY LAATANUAUNURLIUANUSLELNNTARBUNVBINTNALNANUUNAIN

2.3 Tupadiady (GSM Module)

GSM 89311910 Global System for Mobile Communications {usnasgiuvesnalulad

2

Insdnviflofefiviniddgnfe nsdvoyaludilvsdmidetio anunsaldSudsloaruinduy

AasueadueaIninsdnidetoludivesneigdlu uenanidauisaldlunisiding

Y
'
1 a

¢ & v A A v o= v i 5% a a
ULHIBDILUR IWLW@WQzUUWﬂGUE]QJa@'NG] Qqﬂﬂﬂﬂag‘lﬂa@@ﬂlﬂiﬂﬁlﬂmaﬂL@uaqﬁaaﬁqimiqUiﬂ

Y

()]

[

IS4 U 6 1
Weéyayadlnsdniiog

=b.

2.3.1 Tugadiosidu 900A (GSM Module SIM 900A)

o 1 [y

GSM Module SIM 900A finsdygraunisideulagavidutedyniuvesssing

T o g

uaueidelaeiilugaaansasesiudyyins GSM/GPRS ¢ 2 Fasdnygnas TéuA 800,1800

[y

wnzdsed lugasmilawsavi ligldnulddyaradoady wwudgiunisldvsdniiods
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1

fidyaraBuwesssuy 36 fanunsavhniseueulugs

o

Tunssudedoyanniianeg taudayl
willagldynands il Aouuud szuugadde il Aeuuuanldld laun J-eadu 07.07,

07.0548% SEUULERNTUMIBYAAFIDTIABNNUALAEUDSA SIM 900A

4vCC 4-5v 5.GND

6.VCC MCU 9.GND
7.TXD 5V 10.RXD 5V
8.TXD 3.3V 11.RXD 3.3V

1.GND

2.RXD RS232

3.TRXD RS232

SN:MP0614472

i7eegel - |3
T [z

caesonaeprsozoo (3
LT e

SUdl 2.9 dauuszneuraaussa SIM 900A

fian ; https://electronics.stackexchange.com/

mﬂgﬂ‘ﬁ 2.9 @uUsTnaUTBIUBIA SIM 900A Tudhitead

1) GND fil5daunafu GND vasnesn RS-232 iilelivasnaiuisadinarsiu
ADUNURDT

2) RXD RS232 §il3iTeusaiu RX vaswasn RS-232 islvuasnamnsadoansiu
ADUR AT

3) TXD RS232 fil3ideusioniu TX vesnasn RS-232 isluasaausadoansiu
ADUR AT

4) VCC/ 45 Taad WHuwesaidlidmsusulnihenezuaumesindialituuese
YPNAUSITUT 4-5 Trad

[y

5) GND 2105130 U11aLk5994 0 Tad vesuasa

6) VCC MCU Wlunedaiillidmiusnslnasivedn annvedalulasaeu-lnsa
a3

7) TXD 5 11as 1Junesadiviinidiieoudodunesn TX vasuosn

TulasmaulnsaansNanewsanu 5 1ad
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8) TXD 3.3 lvas unesafidlliideusetunasn TX vesuesalulasnau-lvsa
L@asusesy 3.3 1aas

9) GND Hurnsmnuuiausesu 0 Tad anvesalulasreulnsaaes

10) RXD 5 Thad WunesafidlSideusatunesn Rxaesuasalulnsroulnsa-taasd
eusey 5 lan

11) RXD 3.3 Thad unesadifiliidounefunesn RX vasvadalulasnou-lnsa

LARSNINULTIFUY 3.3 1Ian

2.3.2 Yaf1da 10l AewuA (AT Command)

=

YAAaa Lol apuuua Nldduinsdnwiiledala daduinuieninissiuiy

(v 1

Tnsfwislafie asiadeusyiununne’, Asadeusziudunas uwilulpssuiildifiossd
Fdeectunssu-dueaduoariny
1) Message Format (AT+CMGF) LﬂuﬁﬂgﬂﬁﬂmuﬂgﬂLLUU%@G%@ﬂ’J’]Mﬁ%ﬂﬁLLﬁm
sanun Tneddnuamsldmaasid
AT+CMGF = 1 fig wanstaanalugduuy TEXT
AT+CMGF = 0 fie wanstandnsluguiuu PDU CODE

'
[y

2) List Message (AT+CMGL) urdsiiliuansdoninuluanuzdng 4 lneay
wanetenuTmaNn Sanvansldadasai

AT+CMGL=0 fio uansdanuiilasuusdslslasiu (“REC UNREAD”)
ATHCMGL=1 Ao uanadanuiildsunaseuuda (“REC READ”)
AT+CMGL=2 Ao uanatannuiiiuliuazd laldds (“STO UNSENT”)
AT+CMGL=3 Ao uansdemnuiiuliuazdsoonluud (“STO SENT”)
AT+CMGL=4 fo uansdormstaa (“ALL”)
NUYLAG) NINAIMUA Message Format \Ju PDU CODE agfoaldonaniuy

Tngldiian 0 fie 4 usmnivun Message Format 1u Text avfpadeonaniuglng

1SN Y NINAUPUNAT

2.4 518 (Relay)

3188 (Relay) Ao gunsaiBidnvsefindivianiing da-dereasadedvainddndnnis
uadeiu anadaudimantiilivieleduesd (Solenoid) Tdlun1smivauasasiniila
ogamannany \uaindmuauivharudagliin Tagldndnnismiduda waznisiagli

Sagvinnusasanglnlisadaunniinue wsizdienglwlinuiisiadazyinlvmindulannnu
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naneiduasestn wazassiuiuiinldlddolaliiadeznaroduiennde Sadldlunis
muansasiiihldegamainnateutseenmudnvaensideulaidu 2 Yssinnde

1) Sadrinde (Power relay) 38 mouunAwmes (Contactor) llunisaiuaulndinings &
PR INQININFLAIETINAN

2) Sladaunu (Control Relay) fvuradnidslilndn 1iluasasauguinluid

maslniliunnueianisaiuausiadisensuLnAma s

2.4.1 Taseaivassiad

melulaseaiiaves Siad azUsznevludmeunain 1 9a uay wihduda delu
vihduia 1 w0 Faagdsznouluse mhdudawunUndte (Normally Close wia NC.) @sly
anmeUni iagseadivaniim () way wihdufawuuunida (Normally Open u3e NO.)
ifagdeiiriunin (O Wevnmaiuswiunnason vionszualvarny (utiinadidisiwe)
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19911n1581UANANULTNYBIATURN Serial Monitor ¥NANSNAaBUUL 10 ASY wazTudn

ANNLAAIRNSI9N 4.2

AN5199 4.2 P15 NUUNNINANISNAADUNISY NI UL UL DS TRANTIATULA ALAL AT

Asedi ArAuduvasaiufisnuann Serial Monitor
1 300
2 303
3 301
q 302
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AN5199 4.2 AT NUUNNRNANITNAADUNITVINI UL UL DS IRARSIATULN ALALATY (5B)

A

ASad] Arauduesndufisnuan Serial Monitor (ppm)
5 300
6 301
7 304
8 303
9 301
10 300
Aade 301.5
AndorazALAAIALAGEL 0.5

NUBWA ppm (part per million) s yhedwluaudiy As dadnsusdedng

ANPIINT 4.2 HAN1TNAADUNITVINNTUS LTI TANTIATULAALAZATUYY 10

ATe wudviunnlugade vinisiansieuaiimnuduvesriufnaulaain Serial Monitor
NAUNITN 4.1 1RAYAINNUTNVDIATUYIIAY 301.5 ppm LazAnAIToEazANNARIALATDY
i PR = Y « & a o
NANNTN 4.2 wldrTesazAuaaInAdeuiiiu 0.5 AnuAaaAGaule 1uinINYg

NAFDUNIOANULLE1VBIHB1UAIRIN Serial Monitor

Coa XX
ANRRY = — (4.1)
n
I XX P9 HaUINVIUBYaVNA
N Ao IUIUTBYATINLA
ANARE — A3

FPLALAIUAAIALAROU = |— - x100 (4.2)
AU

4.1.3 Wwuwasviinnsrvdusladin
wuweinTadualnvhaulaeindianueedudiAaueadui wuiges
Solsegluras 760-1100 unlutns Fadurianueiinaulurisvessiudunigm vein
lulasmeulnsataeslidedyaaudaioulugades warliiinmudaioutonnuludagldeu
uimnAAE AR IAldTANT 760 unluues veialulasaeulnsaaeias
dedygaudadeulugades werasimaudafoutoruludsldonu msfafusumesuia
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A15199 4.3 A5 NTUNNRANISNAADUNITVNIUULSTRARTIadUUa I

ASedi ArANLdNvaeATuTianuaIn Serial Monitor (nm)
1 610
2 602
3 625
4 617
5 597
6 603
7 630
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9 592
10 621
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AYosavAmNAAInLAGeL 19.62

ABWA nm A9 MY UILLAT
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Special Microcontroller Features
= Power-on Reset and Programmable Brown-out Detection
- Internal Calibrated Oscillator
— External and Internal Interrupt Sources
- Six Sleep Modes: Idle, ADC Moise Reduction, Power-save, Power-down, Standby,
and Extended Standby
* |/O and Packages
— 54/86 Programmable /O Lines (ATmegal281/2561, ATmega640/M1280/2560)
- 64-pad QFN/MLF, 64-lead TOFP (ATmegal281/2561)
— 100-lead TQFP, 100-ball CBGA (ATmega640/1280/2560)
— RoHS/Fully Green
* Temperature Range:
- -40°C to 85°C Industrial
* Ultra-Low Power Consumption
= Active Mode: 1MHz, 1.8V: 500pA
— Power-down Mode: 0.1pA at 1.8V
* Speed Grade:
= ATmegaBG40V/ATmegal280V/ATmegal281V:

*0-4MHz @ 1.8V -5.5Y, 0 - BMHz @ 2.7V - 5.5V
— ATmega?560W/ATmega?561V:

*0 - 2MHz & 1.8V - 5.5V, 0 - BMHz @ 2.7V - 5.5V
— ATmega640/ATmegal280/ATmegal281:

*0-8MHz @ 2.7V - 5.5V, 0 - 16MHz @ 4.5V - 5.5V
= ATmega2560/ATmega2561:

+ 0 - 16MHz & 4.5V - 5.5V

A E 48 3 g9 g g/ g5 8
e P EFE DR EREEFEIEEEESE S S R E
fod [ ) [ ) ] [ | ) ) ) [ [ O e
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PR [AD)
HDEX CORMER 3
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P (TEDIFCINT 10§
P {ANDRPCINTS)
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B R
[B11=1 (3] (=1 (2] (5 [3 (G (7] ] [E] (== E o] W1 [ (] (-]
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Ezggle ~“g§E=gE8 cEsebEEE
§E EE === g5gsg =

E = a2 g E
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Coil Coil  |Nominal| Nominal (_30i| Power‘ Pull-In | Drop-Out|Max-Allowable]
Sensitivity Voltage | Voltage | Current |Resistance|Consumption| Voltage | Voltage Voltage
Code [ (VDC) | (mA) | (Q)+10% (W) (VvDC) | (VDC) (VDC)
SRD 03 03 120 25 abt. 0.36W |75%Max. |10% Min. 120%
(High 05 05 71.4 70
Sensitivity) 06 06 60 100
09 09 40 225
12 12 30 400
24 24 15 1600
48 48 7.5 6400
SRD 03 03 150 20 abt. 0.45W |75% Max.|10% Min. 110%
(Standard) | 05 05 89.3 55
06 06 75 80
09 09 50 180
12 12 37.5 320
24 24 18.7 1280
48 48 10 4500 abt. 0.51W
7. CONTACT RATING 9.REFERENCE DATA
N SRD Coil Temperature Rise
Item FORMC FORM A /
Contact Capacity :QA fgg&% 10A 28VDC o . ///
Resistive Load (cos®=1) 7A 240VAC 10A 240VAC é“ Y,
Inductive Load 3A120VAC 5A 120VAC 5 //
(cosd=0.4 L/IR=Tmsec) 3A 28VDC 5A 28VDC g y
Max. Allowable Voltage 250VAC/110VDC__ |[250VAC/110VDC £ /
Max. Allowable Power Force  |800VAC/240W 1200VA/300W N PRI
Contact Material AgCdO AgCdO e ermion Thhis
8. PERFORMANCE (at initial value)
Type
Contact Resistance 100m& Max. N
Operation Time 10msec Max. 7 \\_‘
Release Time 5msec Max. E Rlead tinfe
Dielectric Strength 2
Between coil & contact 1500VAC 50/60HZ (1 minute) B |45 57 o3 o3 o4 03 o6 o7 B4
Between contacts 1000VAC 50/60HZ (1 minute) Gail Power (W)
Insulation Resistance 100 MQ Min. (500VDC) AdoRpecdy
Max. ON/OFF Switching
Mechanically 300 operation/min ~
Electrically 30 operation/min g ~
Ambient Temperature -25°C to +70°C g . I~
Operating Humidity 45 to 85% RH % ===
Vibration 1
Endurance 10 to 55Hz Double Amplitude 1.5mm %
Error Operation 10 to 55Hz Double Amplitude 1.5mm & L L L1 1]
Shock Current of Load (A)
Endurance 100G Min. Life Expectancy
Error Operation 10G Min. oy ————————
Life Expectancy i
Mechanically 107 operations. Min. (no load)
Electrically 10° operations. Min. (at rated coil voliage) ooy s
Weight abt. 10grs. .y

Operations {x 10,000 ops |

!0 12 3 4 5 8
Current of Load (A)

7
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Pro-SIGNAL

Features
. RoHS
+ Black in colour .
+ With internal drive circuit Compliant
+ Sealed structure
+ Wave solderable and washable
+ Housing material: Nory!
Applications
+ Computer and peripherals
+ Communications equipment
+ Portable equipment
+ Automobile electronics
+ POS system
+ Electronic cash register
Specifications:
Rated Voltage .8V DC
Operating Voltage :4to 8V DC
Rated Current* - <30mA
Sound Output at 10cm*  : 285dB
Resonant Frequency 12300 +300Hz
Tone : Continuous
Operating Temperature  : -25°C to +80°C
Storage Temperature :-30°C to +85°C
Weight : 29
*Value applying at rated voltage (DC)
Diagram
Polarity 5.5
Mark \ i
\"\ { 76
- + '
! —
@12 d— . —— | Removable Tab
‘ =‘—‘—_'r
2.6
@ 0.5 ! @0.6l
[ /
Sound Port 95 4_0_ Moy Resig
Dimensions : Millimetres
Tolerance : +0.5mm Part Number Table
Description Part Number
Buzzer, Electromech, 6V DC | ABI-009-RC
Important Notice : This data sheet and its contents (the I ") belong 1o the of the Premier Farnell group of companies (the “Group”) or are licensed to it. No licence is granted

for the use of it other than for information purposes in connection with the products to which it relates. No licence of any inteliectual property rights is granted. The Information is subject to change

without notice and replaces all data sheets

ly supplied. The Infc
error in or omission from it or for any use made of it. Users of this data sheet should check for
assumptions based on information included or omitted. Liability for loss or damage resulting from any reliance on the Information or use of it (including liability resulting from negligence or where the
Group was aware of the possibility of such loss or damage arising) is excluded. This will not operate to limit or restrict the Group’s liability for death or personal injury resulting from its negligence.
pro-SIGNAL is the registered trademark of the Group. © Premier Famell pic 2012.

supplied is believed to be accurate but the Group assumes no responsibility for its accuracy or completeness, any
the and the y of the products for their purpose and not make any

www.element14.com
www.farnell.com
www.newark.com
WWW.CpPC.co.uk

Pro-SIGNAL

Page <1> 02/11/16 V1.0
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The HC-SRO4 ultrasonic sensor uses sonar to determine distance to an object like bats or
dolphins do. It offers excellent non-contact range detection with high accuracy and stable
readings in an easy-to-use package. From 2Zem to 400 em or 17 to 13 feet. It operation is not
affected by sunlight or black material like Sharp rangefinders are (although acoustically sofi
materials like cloth can be difficult to detect). It comes complete with ultrasonic transmitter
and receiver module.

Features:

Power Supply :+5V DC

Quiescent Current : <2mA

Working Curmnt: 15mA

Effectual Angle: <15°

Ranging Distance : 2em — 400 em/1" - 13ft
Resolution : 0.3 cm

Measuring Angle: 30 degree

Trigger Input Pulse width: 10uS
Dimension: 45mm x 20mm x 15mm

PRODUCT LAYOUT

VCC =+5VDC

Trig = Trigger input of Sensor
Echo = Echo output of Sensor
GND =GND
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¥ a8, "~ \ \ | Ky . \ "
- 43mm ” e R N Pl
s SO\ Y #
2 O O “ ‘..: :
O Q00 O Practical test of performance,
| < > | Best in 30 degree angle
40mm
PRODUCT SPECIFICATION AND LIMITATIONS
Parameter Min Typ. Max Unit
Operating Voltage 450 50 55 v
Quiescent Current 1.5 2 25 mA
Working Current 10 15 20 mA
Ultrasonic Frequency - 40 - kHz
OPERATION

The timing diagram of HC-SR04 is shown. To start measurement, Trig of SR04 must receive
a pulse of high (5V) for at least 10us, this will initiate the sensor will transmit out 8 cycle of
ultrasonic burst at 40kHz and wait for the reflected ultrasonic burst. When the sensor detected
ultrasonic from receiver, it will set the Echo pin to high (5V) and delay for a period (width)
which proportion to distance. To obtain the distance, measure the width (Ton) of Echo pin.

Time = Width of Echo pulse, in uS (micro second)
e Distance in centimeters = Time / 58
e Distance in inches = Time / 148
e Or you can utilize the speed of sound, which is 340m/s

Initiate Echo back
10uS|TTL to fsignal pin pulse width corresponds to distance
tabout 150uS-25ms, 38ns if no obstacle)
Signal
Formula:

puise width (uS) /58= distance (cm)

puise width (uS) /148= distance (inch)
Internal

Ultrasonic Transducer will issue 8 40kHz pulse
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Introduction

This module is sensitive to the flame and radiation. It also can detect
ordinary light source in the range of of a wavelength 760nm-1100 nm. The
detection distance is up to 100 cm.

The Flame sensor can output digital or analog signal. It can be used as a
flame alarm or in fire fighting robots.

Description

- Detects a flame or a light source of a wavelength in the range of
760nm-1100 nm
« Detection distance: 20cm (4.8V) ~ 100cm (1V)
« Detection angle about 60 degrees, it is sensitive to the flame spectrum.
» Comparator chip LM393 makes module readings stable.
- Adjustable detection range.
« Operating voltage 3.3V-5V
- Digital and Analog Output
DO digital switch outputs (O and 1)
AO analog voltage output
- Power indicator and digital switch output indicator

Interface Description (4-wire)
1) VCC -- 3.3V-5V voltage
2) GND - GND

3) DO -- board digital output interface (0 and 1)
4) AO -- board analog output interface




ATANUIN R

I18a219YAUBUAVIUT UL TATIVNIUUAdUAZATY



59

M@-2 Semiconductor Sensor for Combustible Gas

Sensitive material of MQ-2 gas sensor is SnO, which with lower conductivity in clean air. When the
target combustible gas exist, The sensor’s conductivity is more higher along with the gas concentration
rising. Please use simple electrocircuit, Convert change of conductivity to correspond output signal of
gas concentration.

MQ-2 gas sensor has high sensitity to LPG, Propane and Hydrogen, also could be used to Methane
and other combustible steam, it is with low cost and suitable for different application.

Character Configuration
*Good sensitivity to Combustible gas in wide range =
* High sensitivity to LPG, Propane and Hydrogen A E 6-9
* Long life and low cost
* Simple drive circuit H H
Application A L
* Domestic gas leakage detector
* Industrial Combustible gas detector -
* Portable gas detector E_‘
il
Technical Data Basic test loop
Model No. MQ-2 Ve T A BRALT
Sensor Type Semiconductar N
Standard Encapsulation Bakelite (Black Bakelite) :ﬁ:U B
Detection Gas Combustible gas and smoke il | RL%
Concentration 300-10000ppim Vi€
( Combustible gas)
Loop Voltage | V. €24V DC
~ |Heater Voltage| Vs 5.0V:£0.2V ACorDC GND? ' ©
Circuit
Re;::nce R Adjustable The above is basic test circuit of the sensor.
The sensor need to be put 2 voltage,
Re::t:':ce Ru 310430 (Room Tem.) heater voltage(VH) and test voltage(VC).
VH used to supply certified working
Heater | o, <000mW temperature to the sensor, while VC used
consumption to detect voltage (VRL) on load resistance
Character Rj:i:::?:e Rs | 2KQ-20KQ(in 2000ppm C:H:) | (RL) Whﬁm is in SEf_ies with sensor. The
sensor has light polarity, Ve need DC
Sensitivity s Rs{l?ﬁ?::::::ec;ggpm power \nfC and VH I-I:l.)uld USe same power
circuit with precondition to assure
Siope a $0.6(Rso00ppm/Raooppm CHa) performance of sensor. In order to make
Tem. Humidity 20C+2T; 65%5%RH the sensor with better performance,
Condition | Standard test circuit Vo OvEOTV: sultable RL value is needed:
Vie 5.0va0.1V Power of Sensitivity body(Ps):

Preheat time QOver 48 hours Ps=Vc’xRs/(Rs+RL)
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Resistance of sensor(Rs): Rs=(Vc/VRL-1)xRL

Sensitivity Characteristics

10
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Fig.1 shows the typical sensitivity characteristics of

the MQ-2, ordinate means resistance ratio of the sensor
(Rs/Ro), abscissa is concentration of gases. Rs means
resistance in different gases, Ro means resistance of
sensor in 1000ppm Hyrogen. All test are under standard
test conditions.

Structure and configuration

S Parts

Gas sensing layer

Electrode
Electrode line
EOI\n 9

1
2
3
4 Heater coil
5
6

Tubular ceramic
7
g
(-2 9

Anti-explosion network

Clamp ring
Resin base
Tube Pin

Fig. 3

Influence of Temperature/Humidity

L7 Fig2 — ——G0NRH
- —8—300RH
1.3 \\\\

Rs/RO

Fig.2 shows the typical temperature and humidity
characteristics. Ordinate means resistance ratio
of the sensor (Rs/Ro), Rs means resistance of sensor
in 1000ppm Butane under different tem. and humidity.
Ro means resistance of the sensor in environment of
1000ppm Methane, 20'C/65%RH

Materials
SnO2
Au
Pt
Ni-Cr alfoy
Al203

Stainless stesl gauze
(SUS316 100-mesh)

Copper plating Ni
Bakeite
Copper plating Ni

Structure and configuration of MQ-2 gas sensor is shown as Fig. 3, sensor composed by micro AL203 ceramic tube, Tin
Dioxide (SnO2) sensitive layer, measuring electrode and heater are fixed into a crust made by plastic and stainless steel
net. The heater provides necessary work conditions for work of sensitive components. The enveloped MQ-2 have 6 pin, 4
of them are used to fetch signals, and other 2 are used for providing heating current.
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Notification

1 Following conditions must be prohibited
1.1 Exposed to organic silicon steam

Organic silicon steam cause sensors invalid, sensors must be avoid exposing to silicon bond,
fixature, silicon latex, putty or plastic contain silicon environment

1.2 High Corrosive gas

If the sensors exposed to high concentration corrosive gas (such as H,Sz, SO,, Cl,. HCl efc), it will
not only result in corrosion of sensors structure, also it cause sincere sensitivity attenuation.

1.3 Alkali, Alkali metals salt, halogen pollution

The sensors performance will be changed badly if sensors be sprayed polluted by alkali metals salt
especially brine, or be exposed to halogen such as fluorin.

1.4 Touch water
Sensitivity of the sensors will be reduced when spattered or dipped in water.

1.5 Freezing
Do avoid icing on sensor'surface, otherwise sensor would lose sensitivity.

1.6 Applied voltage higher

Applied voltage on sensor should not be higher than stipulated value, otherwise it cause down-line or
heater damaged, and bring on sensors’ sensitivity characteristic changed badly.

1.7 Voltage on wrong pins 1 6
For 6 pins sensor, if apply voltage on 1. 3 pins or 4. 6 pins, it AL
will make lead broken, and without signal when apply on 2. 4 pins - \ 5
=yt wl ) p—o
2 Following conditions must be avoided 3 9 4

2.1 Water Condensation
Indoor conditions, slight water condensation will effect sensors performance lightly. However, if water
condensation on sensors surface and keep a certain period, sensor’ sensitivity will be decreased.

2.2 Used in high gas concentration
No matter the sensor is electrified or not, if long time placed in high gas concentration, if will affect
sensors characteristic.

2.3 Long time storage

The sensors resistance produce reversible drift if it's stored for long time without electrify, this drift is
related with storage conditions. Sensors should be stored in airproof without silicon gel bag with clean air.
For the sensors with long time storage but no electrify, they need long aging time for stbility before using.

2.4 Long time exposed to adverse environment
No matter the sensors electrified or not, if exposed to adverse environment for long time, such as
high humidity, high temperature, or high pollution etc, it will effect the sensors performance badly.

2.5 Vibration
Continual vibration will result in sensors down-lead response then repture. In transportation or
assembling line, pneumatic screwdriver/ultrasonic welding machine can lead this vibration.

2.6 Concussion
If sensors meet strong concussion, it may lead its lead wire disconnected.

2.7 Usage

For sgnsor, handmade welding is optimal way. If use wave crest welding should meet the following
conditions:

2.7.1 Soldering flux: Rosin soldering flux contains least chlorine

2.7.2 Speed: 1-2 Meter/ Minute

2.7.3 Warm-up temperature: 100+20°C

2.7.4 Welding temperature: 250+10°C

2.7.5 1 time pass wave crest welding machine
If disobey the above using terms, sensors sensitivity will be reduced.
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Overview

PIR sensors allow you to sense motion, almost always used to detect whether a human has moved in or out of the
sensors range. They are small, inexpensive, low-power, easy to use and don't wear out. For that reason they are
commonly found in appliances and gadgets used in homes or businesses. They are often referred to as PIR, "Passive
Infrared", "Pyroelectric”, or "IR motion" sensors.

PIRs are basically made of a py “iric sensor (which you can see below as the round metal can with a rectangular
crystal in the center), which can detect levels of infrared radiation. Everything emits some low level radiation, and the
hotter something is, the more radiation is emitted. The sensor in a motion detector is actually split in two halves. The
reason for that is that we are looking to detect motion (change) not average IR levels, The two halves are wired up so
that they cancel each other out. If one half sees more or less IR radiation than the other, the output will swing high or
low.

Along with the pyroelectic sensor is a bunch of supporting circuitry, resistors and capacitors. It seems that most small
hobbyist sensors use the BISS0001 ("Micro Power PIR Motion Detector IC"), undoubtedly a very inexpensive chip. This
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chip takes the output of the sensor and does some minor processing on it to emit a digital output pulse from the
analog sensor.

Our older PIRs looked like this:

3v requlator

Protection diode

3-5VDC

Ground o . 3
Digital out

Our new PIRs have more adjustable settings and have a header installed in the 3-pin ground/out/power pads

Delay Time Adjust Sensitivity Adjust

Retrigger
Setting
Jumper

BISS0001
PIR Chip

3vDC
Regulator

Protection Diode
Ground Digital OUT  * 3. 5yDC Power

For many basic projects or products that need to detect when a person has left or entered the area, or has
approached, PIR sensors are great. They are low power and low cost, pretty rugged, have a wide lens range, and are
easy to interface with. Note that PIRs won't tell you how many people are around or how close they are to the sensor,
the lens is often fixed to a certain sweep and distance (although it can be hacked somewhere) and they are also

sometimes set off by housepets. Experimentation is key!
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Some Basic Stats

These stats are for the PIR sensor in the Adafruit shop which is very much like the Parallax one . Nearly all PIRs will
have slightly different specifications, although they all pretty much work the same. If there's a datasheet, you'll want to
refer to it

# Size: Rectangular

# Price: $10.00 at the Adafruit shop

o Output: Digital pulse high (3V) when triggered (motion detected) digital low when idle (no motion detected). Pulse
lengths are determined by resistors and capacitors on the PCB and differ from sensor to sensor.

e Sensitivity range: up to 20 feet (6 meters) 110° x 70° detection range

Power supply: 5V-12V input voltage for most modules (they have a 3.3V regulator), but 5V is ideal in case the

regulator has different specs

BIS0001 Datasheet (the decoder chip used)

RE200B datasheet (most likely the PIR sensing element used)

NL1INH datasheet (equivalent lens used)

Parallax Datasheet on their version of the sensor

More links!

* A great page on PIR sors from GLOLAB W
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How PIRs Work

PIR sensors are more complicated than many of the other sensors explained in these tutorials (like photocells, FSRs
and tilt switches) because there are multiple variables that affect the sensors input and output. To begin explaining
how a basic sensor works, we'll use this rather nice diagram

The PIR sensor itself has two slots in it, each slot is made of a special material that is sensitive to IR. The lens used here
is not really doing much and so we see that the two slots can 'see' out past some distance (basically the sensitivity of
the sensor). When the sensor is idle, both slots detect the same amount of IR, the ambient amount radiated from the
room or walls or outdoors. When a warm body like a human or animal passes by, it first intercepts one half of the PIR
sensor, which causes a positive differential change between the two halves. When the warm body leaves the sensing
area, the reverse happens, whereby the sensor generates a negative differential change. These change pulses are
what is detected.

PIR
sensor

e

@ Fresnel

lens

-

Heat source movement Output signal

The PIR Sensor

The IR sensor itself is housed in a hermetically sealed metal can to improve noise/temperature/humidity immunity.
There is a window made of IR-transmissive material (typically coated silicon since that is very easy to come by) that
protects the sensing element. Behind the window are the two balanced sensors.
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You can see above the diagram showing the element window, the two pieces of sensing material
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—p» 1 Drain
R—s | T+ =2 00mes
. - —# 3 Ground

Image from RE200B datasheet

This image shows the internal schematic. There is actually a JFET inside (a type of transistor) which is very low-noise
and buffers the extremely high impedence of the sensors into something a low-cost chip (like the BISO001) can sense.

Lenses

PIR sensors are rather generic and for the most part vary only in price and sensitivity. Most of the real magic happens
with the optics. This is a pretty good idea for manufacturing: the PIR sensor and circuitry is fixed and costs a few
dollars. The lens costs only a few cents and can change the breadth, range, sensing pattern, very easily.

In the diagram up top, the lens is just a piece of plastic, but that means that the detection area is just two rectangles.
Usually we'd like to have a detection area that is much larger. To do that, we use a simple lens such as those found in

a camera: they condenses a large area (such as a landscape) into a small one (on film or a CCD sensor). For reasons
that will be apparent soon, we would like to make the PIR lenses small and thin and moldable from cheap plastic, even
though it may add distortion. For this reason the sensors are actually Fresnel lenses:

Fresnel Plano Convex

—

Incident radiation
e

Image.irom Sensors Magazine

The Fresnel lens condenses light, providing a larger range of IR to the sensor.
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QK, so now we have a much larger range. However, berthat we actually have two sensors, and more
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importantly we dont want two really big sensing-area rectangles, but rather a scattering of multiple small areas. So
what we do is split up the lens into multiple section, each section of which is a fresnel lens.

Here you can see the multiple facet-sections

This macro shot shows the different Frenel lenses in each facet!

The different faceting and sub-lenses create a range of detection areas, interleaved with each other. Thats why the
lens centers in the facets above are 'inconsistant' - every other one points to a different half of the PIR sensing element
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Here is another image, more qualitative but not as quantitative. (Note that the sensor in the Adafruit shop is 110° not
90°)

Ceiling Mount

Top View i 5N
.
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L2
Wall Mount
Top View Side View
L o
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Connecting to a PIR

Most PIR modules have a 3-pin connec t the side or bottom. The pinout may vary between modules so triple-
check the pinout! It's often silkscreened on right next to the connectior One pin will be ground,
1ay be as high as 12V.

operate a relay in which case there is ground,

another will be signal and the final one will be power. Power is usually
Sometimes larger modules do
power and the two switch co

n't have direct output and ins

nnecuons

The output of some relays may be 'open collector’ - that means it requires a pullup resistor. If you're not getting a
variable output be sure to try attaching a 10K pullup between the signal and power pins.

An easy way of prototyping with PIR sensors is to connect it to a breadboard since the connection port is 0.1* spacing.
Some PIRs come with header on them already, the one's from adafruit have a straight 3-pin header on them for
connecting a cable
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For our PIR's the red cable is + voltage power, black cable is - ground power and yellow is the signal out. Just make

sure you plug the cable in as shown above! If you get it backwards you won't damage the PIR but it won't work.

Once you have the breadboard wired up, insert batteries and wait 30-60 seconds for the PIR to 'stabilize'. During that

time the LED may blink a little. Wait until the LED is off and then move around in front of it, waving a hand, etc, to see

the LED light up!

Retriggering

There's a couple options you may have with your PIR. First up we'll explore the 'Retriggering' option.

Once you have the LED blinking, look on the back of the PIR sensor and make sure that the jumper is placed in the L

position as shown below,

Now set up the testing board again. You may notice that when connecting up the PIR sensor as above, the LED does
not stay on when moving in front of it but actually turns on and off every second or so. That is called "non-retriggering".
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v — ___'H_____-
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PIR :

censor V| — — —————+--

Detected Il Il Il II rI n

motion I I
Jumper I a 1
setting | T

Output I

rx  ITil rx ITil

Now change the jumper so that it is in the H position. If you set up the test, you will notice that now the LED does stay
on the entire time that something is moving. That is called "retriggering"”.

sensor — === p——

Detected Il I I r] || I l I l I |

motion

L 1 ™
Jumper v » »
setting I
L
Output _\— | ;
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Figure 41: SIM200A pin out diagram (Top View)
Features

= Quad-Band 850,900, 1800, 1900 MHz

= Dual-Band 900,1900 MHz

=  GPRS multi-slot class 10/8GPRS mobile station class B

= Compliant to GSM phase 2/2+Class 4 2 W @850,900 MHz)

= Class1 1 W @ 1800/1900MHz)

= Control via AT commands (GSM 07.07 ,07.05 and SIMCOM enhanced AT
Commands)

= Low power consumption: 1.5mAsleep mode)

= Operation temperature: -40°C to +85 °C
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