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ABSTRACT

This thesis is presented an automatic entrance-exit door for pets. The
objective is learning and training to use a sensor with microcontroller, learn
programming to command microcontroller and open-close the door with Radio
Frequency Identification (RFID), ultrasonic sensor module or control by android’s
application. This thesis is divided into two parts: the first part is the opening and
closing solenoid using RFID for the entrance and using ultrasonic sensor module for
the exit. For checking the opening and closing of the hinges, use hall effect sensor.
The second part is the opening and closing solenoid control via the internet, control

by android’s application.
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Tughunuden (Low Frequency : LF) LLasmmﬁgé (High Frequency : HF) 2
lindnmsgauuvumdenir (nductive coupling Fafinannniseglndfurasuammaain
\Tesgufimdvheuiazaseiniavesthe  viliAanssiomwdsnuanedessulus
the dwauuwlivdnliiddedu delulastuldsundsnuiasyaunuilddaly Tog
Lﬂ%@&é%ﬁﬁ%ﬁﬁlﬁﬁﬂﬂﬁﬂ’mLLﬂLﬂﬁﬂﬁfi\‘lmmﬂﬂ’m

I 1 o a 5 ¥ s I i
dulugunuigads (Ultra High Frequency : UHF) agldwanmsgaiuiuuud
. . A d I o 1 o/

nse18  (Propagation  coupling)  IA8v@18@INIAUDILATBIDIUILYINNTAING AU

. 4 a P [ ) ' v v &4 4

wiwdinlwih lugurduingeenun diethelasudyansuaisennia azasieunduaiui

ot 1 e/ o as ot o 1 5

gnusuAmusiaUsedda ludaaieseu (backscattering)

Magnetic Field (near field) Electric Field (far field)
Inductive Coupling Propagation Coupling

{
i
1
H
|

LF and HF UHF
g'\J'ﬁ 2.4 WANNNSYINIUUDY LF, HF wagUHF [1]

P L% o = % "
MNFUN 2.4 sndundnmahauvestheuuuniiadn (Passive Tag) luanueu
a i 1 a o = £
Al Fwvadugruanuden (Low Frequency : LF), ANNEe (High Frequency : HF) 14
% 1 L2 1 lJ ﬂ‘ = ey
wanmsmUALRgItl wazg1uanudigads (Ultra High Frequency : UHF) ayld8nuuu



2.1.3.2 wanmsvieuestheanuuudniin (Active Tag)

s

thewuuudniiagyhnsdsteyafsedloldudynmanaiesy Beutoya
LaZA3DIVENFIWMLY WialuAaY (beacon) %aﬁ’zgaugm%gﬂﬂdaaaanmLﬂuw%ﬂ naBn
nan msdedayavesendienled annsadsiadeyauazuogatulaiauuy ASK, PSK, FSK
Jukuun1sdstaya wuu Full Duplex, Half Duplex uagSequential fissuunisldauldndan

4 WUU TDMA, FDMA, CDMA wagSDMA
2.1.4 3asguvesansienled

WRNTFIUsENINYsEmedImMIUNIslge RAID 8 2 wdwsundn  laun
International Organization of Standard (ISO) wagEPC Global

2.1.4.1 msfmmuannsgIuansienled
lpefinnsgIueed RFID fimsivualy 4 dhufie

1. gwsgrumumalulag (Technology)

2. 1nsgugULuUvesteya (Data format)
3. 11IM35IWIEN1IM9AOU (Conformance)
4. 119357151 (Applications)

2.1.4.2 pAuAUERIT LU REID

iuﬂ%ﬂ;ﬁmﬁuwwﬁﬁ'ﬁ’mﬂuszuUmS‘Lawlaﬁ %ag‘iusﬁwummﬁwaﬁau ISM
(Industrial-Scientific-Medical)  Fadughunnudnismuslunisldniludmsunnddnen
rans wazgmamnssy annsaldanldlaglinsstueunnuialdnulunisdeansinerly
Toedl 4 ghuamdldonu erawvseenldifu 4 gl W ruaruien (Low Frequency
L LF) i1 150 Aladsnd (kHz), Ehummﬁ'tga (High Frequency : HF) 13.56/27.125
WnNzgIng (MHz), Ei'lummﬁ'qa@'ﬁ (Ultra High Frequency : UHF) 433/868/915 Wungi8sne
(MHz) wargruarwililesion  (Micowave frequency) 2.45/58 Anzidsnd  (GHz)
Wivuidisueduanuiiildaon Tuwsazduauiluduressssenisen aunsoasuld &
mswﬁ 2.2



AN519N 2.2 AaUANUINIauUNUSTaz e Ul

A szpefionuls
125 - 134 Alalgsng (kHz) HUauni1 1 wns (10 lwufiums)
13.56 WnNg1839% (MHz) Uoenin 1.5 11ns (~1 1Wa3)
2 - 51105

860 — 960 Wwnedsnd (MHz) 4
1 - 100 wes (Thesuukdniin)

Pauni 1 30 (Whenwuuwnaav)

2.45 Anuidsnd (GHz) .
1 - 15 was (Whauuuudniiv)

2.1.4.3 §n3IN1s3udtayauasuuuming

gnMsiudedaya (Data Transfer Rate) ﬂzﬁuagﬁ'um'gmﬁmaaﬂﬁuwwﬁ AU
yppduN i ShmsiudiieyafiorBeguailuiie dumadenuuudies wiedhu
mmﬁ'ﬁguﬁw;‘]masiaé’mmwﬁuﬁa*ﬁayaL’ziuﬁuiﬂaﬁwﬁn'h WUUAIRSAITAEIAININNTIBNS
msfudsdoyaiifesnsogieosananin winsliuuudasiiniadulufiensilmintym
Aenfudyanasuniuann visevild S/N Ratio sas ﬁaﬁv'umiLﬁaﬂWLmuﬁ%mé‘lﬁgﬂﬁaqﬁ
Wudwdrdnlunisiinnsan

2.1.4.4 svpznsTudelayauasingads

ssgen1siudateualussuvensionled Juegivlladeddneneg laun ddsds
Yp4IATEIEUTUTEYE  (Reader/Interrogator Power), fdsdswasthe (Tag Power),
ANMUIAGEY UAZN1TEDNLUUAERINAYEIRIB LT BYS
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2.2 3\a8

Al (Relay) WhigunsoiBidnvseiindivimmihitededvaiod Tnoazduaingi
Wasumdanulwilndundsouuivin  Wlunswasuangian  Teenstlounssud
Iieuiirwuslifueealn  yldnihdudaietuiiuieestn  wasviuiinlilddeunseua
Iihlvidusiadasnaneluasasiia awnsasiadludszandlilunsmununsasaud
Ha9N73 18U 19N, A5AS, NMsEBY waznsiUa-Unnasuliin udy

nszualwihildteulifuindiad  audunssualiihfinannuvasiiiinge
dwmsuiiad ezlimenudesein lown Swadlwihnssuaady Teeusssulniouanainaziiy
wsastl AC 1 220 Taadt waz110 Tas (Hudu sgefidesiodiadinihnszuanss usesul
Uouspainazifunseiula DC wu 3 Thad, 5 1ad, 6 Taad, 9 Taad, 12 Taas, 24 Taad, 32
Thad uazas Tad Wusu

Tneaguudiadilugunsalliihedanils  fldmsrvaevanimnisaivomndu
Iu‘SS‘U‘Uﬁ’]ﬁﬂlﬂﬁ’l?J§Jjffla‘aﬂL’Ja’M’lﬂ‘WUUﬁm‘i“ﬁN’mﬁaﬂ‘dﬂ(?l Suadvsdusdamslidndui
FaasvTeddivhauiound  senainsyuuiuillaswesinusninesasiusafinndiud
WAAURANAINDDNIINTLUUIII

2.2.1 dauusznavvesiias

= L3 v ] o (] s 2 LY v U

S@d Ussnaumediudingy 2 dauvanmeny taun
2.2.1.1 @uvesunadn (Coil)

Tnenlezfuvnmaiusouunuman Wuduildmuaunisviuveddiadli
\Un (Open) w3aTn (Closed) lnefinsastafionisiinszudluariiu vnaoulaenssunsasuain
mevsndenseuiiuamamienhi  dwvesmamssmileninszuash  viuilRAe
aunudwmdnliiih Bausspalavgdeuiiiondn erdiuaed (Armature) ivanevetensinaes
usiazinu unidsinBafnduayse uazUanedndumissaiatumhduda (Contact) 13
indeuTiveseuaesmnausimdnlnihiuan dunismuaunsiadouiivesmidudal
weneenviseRadhiumhdudadnmils Gadaegiuil iannsodmdnnisiluauaivanld
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Armature Instulation
Pivot Point __ .

"._ -
a COntacts

Load

| - [
JUN 2.5 nsidausovasunadn [2]

o o A I @ ) s =
g 25 Mahnulaznteuiorewaadn aiulaan muaainmien
5 A 1 1o d! d 1 al = e a ‘:! o v d
tuagiensieegivenfuiae’ JudulaneilonronvaUse wazwiduda Jsamnsavivehi
AuALlvan

2.2.1.2 @urnsntndusia (Contact)

vimihfiwdleuainddronsualwliivgunsaiiolan  Whhawnwiidens
lupouusniadiimidudaiiosyaier Aondsguinduda uslutiigtidindidunanyaiion
aunsamununihduddldvanoyalagensiueed  dwdsersaesasiatuninduda 7
indeufld 4 ya SwdinaniEunsamusuniehousenniadmiuldde 4 (MIELE
wihduidafindeudild Fendin (Pole)

—= —c’/i—o
= —O/I Ao
’:;ho I o —O/A—o v W ¢
:ﬁho ATIFITN ‘_C. fUanNJeud

m }fﬂ

o

ol 1% € Y oo e
JU# 2.6 Tassadnuardysnualvesyavindudawuy 4psT [2]

U o

NN 26 lSiadl fdwihduda 4 ya wasusaswidudaasiidaiiviilg

wihdudaumdoulainmue 4 97 Jadenmihdudaguin yawdhdudawou 4PsT (Four
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Pole Single Throw) uignuuunilsietniidhiindeufiusneenanmiduiasulasunisady
Wi adefunslenadnd denldifies 1 wihdudaan 2 wihduda sxdonmihdudawuud
31 gamdudfanuy SPOT (Single Pole Double Throw) fagufi 2.7 dugUuuudug mann
ASLEAUTHANANLSIUILLBIA uaTS LAY Throw Fasiuiuvesin (SP-Single Pole, DP-
Double Pole, 3P-Triple Pole, etc.) VONTIS WL TN TR-T0 vises1un U Aoy
woutiules wazsuau Throw (ST,DT) QBN IINTRENIBTA Fethay SPST
(Single Pole Single Throw) @imdavanunsadenliifiesetrufsilneazidunuulniie
(NO-Normally Open) n3auuuun@la (NC-Normally Close) wnd ity SPDT (Single Pole
Double Throw) @imdagiinisgifunvuunfilinuazdnuilgiduuuulnitinie

) 2

Ao;

\

rsssian

A
p— 2NMALI(32 1 N
YANAA 3

as

gﬂﬁ' 2.7 yawmidudawuy SPOT (2

Feluganihduda 1 9n azUsznauluse

1) 971 C 138 vIPaNLBY (Common) Lflumﬁgﬂiﬁz’j’mu's"m Fio
fusgwhaniiduia NC uay wihduda NO Fuagiuimasiuiinsaualviilvaruvaaan
wileniwidel wihdudaluziad 1 foraiiuinndt 1 ya Tuegiuduanuadnuurosud
gninluly

2) widuila NO (Normally opened wiaundiln) nendusa
wuuuniila lagluannzunfiszasseguuudnll lignaeduwinsuey usazideuseniu
warvhau radlodounseualninlinszualnilmaruunain

3) nrndurRa NC (Normally closed #3aUn@iln) winduda
wuuunitalaeluannzund lunsdfilildsnenssuasinihlvonaiamioniy widuda NC
ssdeusadniumouney douldrerulnanvieniaddlniisliinunaonia uas

Jvapevisehidusanudlaiinszualwinlvatiuvnan
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lgau 2 90 U 3 U

JUN 2.8 Malteusiad

NNgUTt 2.8 WumsldFiaduuu iWou 2 vuaz 3 01 nsuansiudydneel way
fiinsBeudatussieiduda NC, wihdudda NO  wavuimeuLeu ?jagﬂgmuﬁm
winduda auiliaun 3 wuu

1. wihduRawuy A (Form A) manetis windudavessias Tu
anmunfle (NO) uagwiindudaduwuu SPST (Single Pole Single Throw) fnasideuiiu

doyanwallel Asgun 2.9

SUA 2.9 mihdudauuy A

2. wihdudawuu B (Form B) nunefls wihdudaues Relay
TuanwundiazUn (NQ) uagmihdudaduwuu SPST (Single Pole Single Throw) Weuidlu

Ia

gﬂ*?i' 2.10 WNdusawuU B

]
ar =i

doyanwaila Aesun 2.10

U

3. widuRELUY C (Form ©) nsaluuuiigend break, make
w39 transfer WWumihduiawuu SPDT (Single Pole Double Throw) minduifawuu C vilog
e 3 91 Tuvasisads v winduda 1 uas? Izrofuey dlogiadveumtinduda
1 uaw2 9xusniiu UMt 1 asunsafumtidusa 3 u waﬁmmﬁ%‘méwqmﬁwm
wiihduda 1 fu2 fesnduinsertunudy Wewdudaydnwails figui 2.1

—

— o,

JUH 2.11 wihduiauuy C
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2.2.2 ¥linuadTiad

Jadiuilegmeiunaeyliauaziidnumznisyhnuiindeadaiu Jspsvieiu
niwsasUssinniianusngandunusinle  iedenldlieggnies  sllavassiadi

V as
3
L]

a 2 Y | a v [ a
UEJJJI‘NTLILLﬁS’:Eﬁ]ﬂﬂULtW'ﬁ‘lﬂa’]ﬂ dBgmIgny 4 yum

2.2.2.1 81519953188 (Armature Relay)

]
& ala

AoTladnlledldiuuniian  veesaSenTiaduuuiinn  Seduilaumauiles
(Clapper Relay) aggnltlulniiuessiad (Timer Relay) uaziauiueia 3iad (General Relay)

2.2.2.2 3051a8) (Reed Relay)

gl iifidnwasfuwagamnaidn fsuil 212 wansnminrnaes
Siad szneusedniioniSauauga dellvnanminiviuuuunudauiu Saunteans
Wuvaeauin aeluussyfinidos wihdudamdulavsnausiuugg vaesn 2 wiu 1edou
uliidudaiu uadndyaiemmaiemihdudaunfidngmms (SPST-NO)

whiiganing ﬁ i

- -
Jouilw

(noufstod) plindnymzmonon

SRR TaE A 6 iy
C 1 = 1

— wignsugueonl

Tssadranul naga 1wl

U 2.12 ediad 2]
2.2.2.3 3aa0% (Reed Switch)

Magnetic Sensors #ifidnuwasduwuuminduiadslaaunivalundy sl
widudanuuunfida (Normally Open : NO) aintilasshiulneandoauuusingn 2
peesidunaivinoms  viewdmanlwih  Tneudunihdudassyihunanasifinaneauny
wiwman (ferromagnetic) ua aﬂﬁgqaejmsﬂumsmmﬁaLﬁﬂqﬁﬁmstﬁuﬁﬂmﬁaa ivevin i
msdasonisanszualwinlgadedu

2.2.2.4 \g@nainn3iat (Solid-State Relay)

nnwhedygunnlulasreulvsaes welydwunsaivialwanfiiings

' '

Ibihgendndauau fvasieegnay 2 93 Tnelutdwmsuloudygrumuny inedsduls
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Tuownaln vialneas lngasiinsueniumslniiseninediBunauaziondnn viawls
1 (Response time #1) waglifiidusfssunuvnsita-Unvthduda Tdwdsnudosnin diu
Taidefouns \uSiadnliilassasiamenasgaely

2.2.3 Uselevtivadsiad

AannanITagannsamugumsvihauesgunsalgunsalldegrannne
wanensal avesuieludaq il

1. vhliszuudaidadiiafiosnan (Stability) #igs laeTiadasdainisas
wwzduiignunisaiinuniviosasesnainszuy  assdunisannnadevneliun
szuvtiosilan

2. anAldnglunsdeunlaegeuamsduiiinaaunsaiinung

3. anpudeveliifingnanulusgunsaldug

a, yhlszuulihlisustassuu dlofeameadiuluszuy Wesniisad
wHnNTaRNITeanly

5. wihdudanuuvainozyhlinislvavesnseualnfingsusy

2.2.4 ruanURvadIial

maanhsadltiumseindnnmainuiesauandivessiad iedonldls
adegneas waganunsansuladn Saduuineslslatng wazasiluldednals

1. aiegll (Sensitivity) AeilAuainsalunITRTIaNY Aendau
Haunfeadnioule

2. Anusalunsyinenu (Speed) Aeauannsavinauldsingy Lyl
Wineudemeungunsaiwaglinszmunsufieuseszuy Taeluudnarildlunsiniems
ﬂz%uagﬁﬁvszﬁwaumﬁumaqizwﬁwﬁaf’j JTUU 6-10 1A7 AEABINAI9RIBINIINTEUY
melunal 1.5-3.0 U9, s¥uu 100-220 7 98fednisaseanainssuuneluial 0.15-
0.3 U9 wazTEuU 300-500 A7 28ABIfn199500naInsEuUNEluian 0.1-0.12 Julf

(4

2.2.5 mylszendldiiad

NnanantRvesiiag  asmuldidineinuiiawisomuaugunsaliidenis
Tiwihiededuaind awnsoedonuauifiluvssgndldnuaiadd Tuideliaznania
Tnahdadluga ludszgnaldanuass
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2.2.5.1 Tayauuiiad

=l ¢ a s = o | o ql‘-:'l) o | o
sndnilldlutagiuasiidnuvaeaeiuoenll  wilufiavenfedawnsigiud
<l = - 1 i @ <
Asaziitayauiiiad IiveavaINAenseIu uansiaguil 2.13

sy . SONGLE
a— (1)

S\ 1

/AC 10A 125VAC

m——_SONGLE
— )

@

DA M
10A 250VAC 10A 12SVAC
10A 30VDC 10A 28VDC

SRD-05VDC-SL-C

JUM 2.13 mseudeyauiuiiag

s L3

VI Y A 2 = W 1
1. %@ ?uﬁua\?%mam (Lhusua) ﬁﬁuﬂqamﬁﬂwmﬂﬂmiiqumqﬂﬁ]

v}
as o

2. seazduavadiniinszuaaduisossunisyineuld (VAC)
3. 519avdunvedlniinselansiisessunisvinaule (VD)

v 1/

4. Tumasgaunsenuilivnain silauazlasaing wasdayasiu Coil Sensitivity

4 U 2 1 o L3 dl v s
nnteyangnld awnsoaguinluiad 8o SONGLE luwa SRD s095UNg

U

v =

wanlwinssuaaduil - 250VAC@I0A  M3D125VAC@I0A  seadulnihnszuansedi
28VDC@10A FaunaInyinaTudouLsas 5 Tadlagnssainernelu Sunszualegeds 10 woud
Inssadsiadidunuudan wihdudadugluuy 1 from C Afiaueadiuansaniugnisyina
vosiiad  eenuuulidesiursasiumuny  sensndumataenislonsdeiumeias
(Optocoupler) hiAladynni fdeanstisidvinnulvdedyagia 0 U ddesnsvganis
vhaudedygo 1 W waneeasdenvostiadeil

1. mseusisunnsgrufienansaldmunuldlasnsanlilasneulnsuass
Arduino, 8051, AVR, PIC, DSP, ARM, ARM, MSP430 wazTTL logic

2. 19lniindi 5 Taadt annsasunuesnetqgeluiiien 5 Taadld

3. MruaulWiusesiugdls Alviinnszuanss (00) 30 Taadt 10 wosd uaglwii
nszuaaTU (AC) 250 Taad 10 woud

4. Foudedutaang yilFRakdldiuazaaan

5. mydddyaramuausiagiduluu Active low
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6. WITUIRTULUULENNTIA (Opto isolated Relay) Uaenfiusaidvs

laulaspoulnsaland
7. unslnuein 3 Tadwas ua (817 x 1319 x g9 : 77 x 55 x 20 mm

 ;
b 4
high1ow :p.ri'mux-r = 2l 3 0

=l = o
JUM 2.14 TugaSiaduuu 2

= <, =l & 'Y o @ d 4 a
ngUR 2.14 1 Uunisuanslugadiadiuy 2 6 wazivuaiiavieNagesune
1. o v o o pu|
Ml vinmdfezls famsnan 2.3

M1919% 2.3 IdtysyIau (Pin Definition) wagmadune

ANB5UY
Ty uBunwasiad 2 (IN2)
fyaasdunaiad 1 (IN1)
GND
+VCC W 5VDC
NO2 (Normal Open) Fawisnefsidudauuuuniiln
COM2 (Common) 3ZFnn3MB933 9121 NC lay NO
NC2 (Normal Close) Femsnefamidudawuulnidn
NO1 (Normal Open)
COM1 (Common)

NC1 (Normal Close)

2
2
=

U

U

AR o oI I N e N N o I I e O O e S B

—
O
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2.3 sinfuizead

goadloviflaluees (Hall Fffect Senson)  usutlasduanafiuusdi
usalwiuewing fineuaussivauuisivgn Tne Hall Effect dunannguiinsludih 9
gnAunulay Edwin Hall (7 weednieu A.A.1885 - 20 waraneu A.A.1938) Tutl w.m.2422
Feaquleat dusiudiudlefidndusinn (Magnetic Flux) snnsevinlufiemefiseaniu
wugath i lAnaunu s euseiy Fonuseiutuin ussdusead (Hall Voltage) 1fintu
shlufiemafianfunssua  wasrdnduwdvdn  Wasnenseuansiliusuiniagyiily
didnaseundeuiinnntaauludavan uaresilissndeauuluduuuresimi Weean
Sidnaseuiiuseqiiuay viliduuurssusuimiddlniniduay dusudrvousiugah
wiitamsadudusuuy defamusedndseminsdnuuuiuguanewhlsldussslnih
ponuNdulsIRuAY ImammmmLLﬁqé’uﬁﬁ’ﬂlﬁmzﬁuagﬁu AURUINUUTDINANTULIUEN
funnssh wneudiauswiwmdninfagyiliiAaussdunn uesdendsingnselian

¢ ¢ v =l o
Usingmsnieead wanslanaguil 2.15 waggun 2.16

Hall element

Hall effect

JUN 2.15 nisifinussdiugeadluusingnisaisead [3]

—

e B B

£ Es x w ~
® * x %1 00 |\ mT E T el
¥ w ",
N o R R R
= PR Al | , £ R (=
1 g d »* % = P L X
vd ) oWy ng >
l ¥ X ¥ X o S O i
) » ™ > b N X

STl 2.16 nsAsundasinlwiluusingmsaisead (4]
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dmsuseadioviiieieuiges SauTicil Input Voltage 4.5 - 6 Volt, Offset
Voltage 2.5 Volt iilesoundssnelwidnfion 1 uaz2 azanansasarndnelasinoiiiun 2 uay
3 lisenas 25 Volt uamdlddequil 217 deiiildtfudpausinednduas il
duulvdn Beneiian Offset Voltage 9ntuslothuwimdnidlndfiuiiivhavessend
ioviflamuiges (Active Area) iiloadsaunuusivdn asvlianussdndiensiuasunyas
Tnvwistuslomilfidilnd visanauilovdaniedilng  arussdndideouly 3
AdNRLSAUAMITNYesEILIIvAN e mmuLUuNSnduiunan (Magnetic Flux
Density) fieaunsdi 2.1

B = (Vou s, - Vour 0) S (2.1)

e Vour (o) 1umnusnadnguas biffaunuusingn

Vour 3 LUuAMussAnguneiaunuwiman

S \Whiduseavsaula Smbeaduladdemaan (v/T)

B 1fuanuiduvesauiuusiingn vieauvuiuuundnduidmvdn dwiiedy

Wiaan (T)
2,36 MM
S k)
1SUPPLY [7
26rOUND |y |ME MM
3 QUTPUT ¥
X ACTIVE

S

gllﬁ 2.17 Hall Effect Sensor [4]

miuFgeadannsainawwivaniusinalndudvinems  awuusindnd
Walnusnulaeleauosd wavauuwivanlndiduansminisinssualnisiule
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2.4 9ans1lUlALYULYDS

Wwuwesvinoanslatia (Ultrasonic Sensor Module) w3atsulrasvinldides
< ¢l w o w Y e < ' a af
WDugunsalianansainszeznaldeing Tnserderduidodifianudandt 20 Aladdn

q!! [ ] c‘nf 1 Y, v L3 [ [l dl =l
(kHz) Fadudrupnudiuywdliannsoladuls wuwesszinsseznaldlagnsdenauidos
o o v 'Y Y P - = ar
pan U warierdudeaniwanduun  ordunisiedaufinaznsnszansvesraulunsenusy
fnane 9alulavwede wagveanan dufasyioundu 158n11 "Echo” Seasiiasening
A & d o | v v @ o] ° ° |
raundseenluuavadudesiiasioundu uanwiagui 2.18 anunsadnnfuiumseeging
synhaeuges uazingled

| Y a .
gmn 2.18 nsdzvauveInau’In Ultrasonic Sensor Module

idomnnsusmsuianudidsshuinaiuenayiniu 304 m/s
anunsfamszeznelagldaindudsaiunanduan WALANAIY 344 LIRS ey
ms 2wy taidaldineuwes  Asnavnmsiundluuesndy  Fgasvesnis
funamszozynaduged

speed of sound x time taken (2.2)
2

distance=

w o o 174

tdAyReneutilaiinguiegnenliaunsannainldlasutesvings

o/

] ﬂ! 1 = 1 o 1 o ! ﬂl ‘ﬂ‘
aslelin Wesmninguied1alsusne vienwumitludnuuzindudoaiesuueonain
1y F o a < val o = g a = o vad o & o oa
g wennildalimnudululaningazlivunadniiulunavasieulihuian dude i
dandulufamumedionsnaduld waginguiesnannsagaduaiudsdsimun wu dny

Wik BavngAnuIueionnTadulaligneasis 100 wWesius
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= o/ [ s = 4 o s a4 o =
'il'TﬂE"LJ‘VI 2.19 uamdiagdansiledalgues SNV UARIIGUVNDNAEDIUNY
1 P 174 ° 1 = I = © v o o al =i e W
nsraiieldnurnlalagnevifiu MNAulvuyimtegls famnsien 2.4 LATUAUANUARY

AN 2.5

< o N ST ° = ar a
ANT9 2.4 Veeysy1ad (Pin Definition) wagAasuisvasdansilelinuiges

¥l ANa5ue
1 5V Supply
2 Trigger Pulse Input
3 Echo Pulse Output
a4 GND

Cj ey o s o £
151N 2.5 ﬂCLIE“[L!‘UGlﬂ"liﬂ’ld’lﬂ‘ﬂ@\i@ﬁﬁiﬂ‘ﬁﬂﬂL‘UUL?I’e]i

N1391197U A195U1Y
IGXTL DC5V
nszualndn 15 mA
A 40 Hz
sovgeaniioild 4m
suysaniie il 2.cm

Induction Angle

Less than 15

Trigger Input

10uS TTL Level signal and the range in

propotion
YUA 45%20*15 mm
Output way GPIO
yhawfigamgll 0~+70

ANuLiuglun1sRSITU

0.3cm+ 1%
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2.5 NodeMCU

NodeMCU/ESP8266 (Fsluunins enaidenuesndnuaizilin WiFi controller)
dulusunsuiildauie Weudien C wasauiiu Open Source vinlildawulaTng i
Alddne Iasummilenge Soililundsdoyalidnuiuniuimdsiludvuesavieiules
Tudumedifindnannune  wagludiuwesuesn  NodeMCU/ESP8266  toniu  iTuueda
lulaspoulvalaesiil ummesadunauasionanwadmsuntstluldanuass
ausodefuduresliuuuAinoauasieusdon wazdariietugunsniiondnslsivinau
Tnefisazdeadeulusunsuiledenliiuedn NodeMCU/ESPB266 annnsamunsgunsal
A199 WU muRuMsUaUavasalw, Uanlnih viewrdaasaingnlsl Wudu wanilesani
Tuga WiFi lush Fsaunsaideudeiedideyaniadsnusumadumesiinldlnglidenn
Fogunsalundaiin uenamiudsiisagn dssteandunuasiuetranmmndeinsii
vasalUldlumswanngunsal Intemet of Things (1oT) lidawidiunisyih Web Server vunn
idn nsmuaunsWalnlieuWiF uaz duqdnunnune

2.5.1 knanwasuvos NodeMCU

megfiannddlatzesn  NodeMcU  Ifuuwanviesuitoanuuunnedaiiy
Node msyhaugesq uag 19amw Lua lumsi@eulusunsu uside platfrom fazannlums
Tdfanu manguiininives ESP8266 31l NodeMCU (ESP8266) unussqluiduuasanila
989 ARDUINO IDE (ESP8266) sy Fsldiiniswamnseliamnsadeoulunien Cr+ @9
wdanniiuesn NodeMCU (ESP8266) iiinswaituu ARDUINO IDE 3udosudn wnug
filouaulslasreulnsaaesogoussiomaubunim C/Cr+ Fanmwianunsaluldni
wulivaigegnndy  Lua  a1wieneli Fadunwildlunsden Lﬁ'ammu
lulpsroulvsaaes  (MCU) Tagasindnnis@ewmioutunw  C/C+  uazlusunsu
Arduino IDE iJulusunsudmsuldlunsifsuntwennely, reulwdlusunsy uazdwivan
TUsunsuasueadn

ANUANENIBIdN BTN W TEUsEI9T Lua Ty Lua IDE wasmw
C/C++ Ul Arduino IDE lumsduaesnten Lua azaenwuulidu interpreter fidndanasTdl
u wearlesdwiuldoulilasaeulnsaiaes wishoauidu interpreter ([Hudisold
Muitsruauannly flash rom fazten firmware faiaslunou uaz nwn Lua Tuunenanay
vt C/C++ untofivas Lua feanand interpreter i Ssaunsadeulusunsy 91n
w3eslafld lideafts compiler sawdriumeuld Aavanunsadoulusunsuldias Tunw Lua
i Tuuluy Event - Drive waw ueavnagradu Object daulu C/C+ Hngusimun 1
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SDK 284 ESP8266 1nniufaeen Mdnfuknanweasy 199 Arduino IDE 391 ESP8266
ldn1w C/C++ Totivas

2.5.2 4aftun1siaanty NodeMCU/ESP8266

dsummralunisidentfanusauanuasldemuil fe

1. 91A1 : NodeMCU/ESP8266 Hsanliunsdiofieusuunanesululnsnou
Insalaeidue

2. uwaanasy : aunsavituinuuwanwasuls NodeMCU/ESP8266 @unsa
vhauuusyuuUianisldvainane Windows, Macintosh OSX ua Linux Bnviediadeuld
VNN MAUANNAZAINVDIELY

3. Ma@eulusunsy : nsldnulicEeudie wasdany aunsoldaude
AwSudiFusu wiffimnuBangudmsugldnutugeiiannsmilulivslondfiguiy

4. @pWsuIs Open Source uavdiuvene : wovdwITgnmBuNsITuesasile
Open Source Fwannsaldlafulusunsumesiiiivszaunsal anaansaveneldeing C
Library Luuu Open Source Project i Source code TiléiSeu3aguu Github

5. 8150125 Open Source wazduwene : Juanelu ESP 8266 i CPU aun 32
bit wnswanenelu My CPU 8 bit Al 1/0 sglsimnivueseinsT usranunse
Jeulsunsuasuun GPIO Tdmnuweqiu Wudediiinunainaudiossld WIFI dex
saidlofaenstauaineli vilidesde Module wifi i tiufio NodeMCU/ESP8266 difumu
N

6. Sigunsaiwangogneillfauiussiu +3.3 v iHudndug) dsdusannseh
NodeMCU (ESP8266) uildideusialilnenss

2.5.3 NodeMCU Devkit V1.0

NodeMCU Devkit V1.0 1dusffiannann NodeMCU Version 0.9 1 Tnediu
Iuaaﬁﬂi:ﬂauﬁw ESP8266-12E fia@1meuy PCB Antenna \ousaigamaidmsu
dyaeeg Wun GPIO PWM 12C 1-wire ADC uae i SPI fisiusnann Version i i
duwes USB-to-TTL uagwesn micro USB Mideusadniuiniasmenfinmesiitesinmn
TUsunsu annsofesaiiiunns NodeMcu odunidusiinfldFuauieunniign wii
wlilOuvedaquusniignudneenin  wifgnltediuwivans  uasseufuluaening
Lﬁaqmngﬂﬂ’wuﬂﬂ%’\‘hS?Tuﬂdwjudau'f] wasiausafuasuiumesldlaonswineany  USB
Imagﬂﬁ 2.20 uanquasaiulu NodeMCU Devkit V1.0
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3Ui 2.20 vasaiiulu NodeMCU Devkit V1.0 [9]
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2.5.4 331¥aure NodeMCU 1$1fuseuu Network
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Tunsldauaseatnemealusiaaea TCP duatursaldauls 2 Tuus leur TCP

Server Wag TCP Client

1. TCP Server wun1siivusly ESP8266 vimtnfiduiaseusieny wusnns

g 1lnod1mils Inen1siametn (Listening) iteseiunisifousenniaiasgnaie

2. TCP Client Wun1siuuslyt ESP8266 ﬁmﬁ'}ﬁLfJum%aQﬂﬂw Tnedow

reluanTosuidremelofivennsa uaswosniidvuniiieveldusnistug
2.5.5 AUANWULYRY ESP8266

+ 802.11 b/g¢/n

* Integrated low power 32-bit MCU
* Integrated 10-bit ADC

» Integrated TCP/IP protocol stack

» Integrated TR switch, balun, LNA, power amplifier and matching network

« Integrated PLL, regulators, and power management units

* Supports antenna diversity
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« WiFi 2.4 GHz, support WPA/WPA2

* Support STA/AP/STA+AP operation modes

« Support Smart Link Function for both Android and iOS devices
« SDIO 2.0, (H) SPI, UART, 12C, 12S, IR Remote Control, PWM, GPIO
« STBC, 1x1 MIMO, 2x1 MIMO

« A-MPDU & A-MSDU aggregation & 0.4s guard interval

+ Deep sleep power <10uA, Power down leakage current < 5uA

« Wake up and transmit packets in < 2ms

« Standby power consumption of < 1.0mW (DTIM3)

+ +20 dBm output power in 802.11b mode

+ Operating temperature range -40C ~ 125C

« FCC, CE, TELEC, WiFi Alliance, and SRRC certified

2.6 Arduino IDE

Arduino IDE #171 IDE 881103970 Integrated Development Environment @g
iwdnadledmiunia@eulusunsunwionnely Adnuldiuuesaoinslunniu Ysenou fe
Tsunsuudladerudmiudouldnmds, fuiideriy, reulsadenny, uouveseiesiiof
fiudmiuiterdumiil wargaveasy Wewdefuandaiidoinslu iesnlnanlusuns wae
doansiuveta metrathnivedlusunsy Arduino IDE meaﬁdgﬂﬁ 221

& Code_INOUT_Ciear | Arduinc 18, o s |

File Edit Sketch Took Help

1 S erial.h:
SoftwareSerial RFID(2, 3);

t i, t, h, s;

it r 0;

nt echo

nt trig = 10;

nt relayl = 11;

1t relay2 = 12;
nt hallPin = 8; // the number
t ledPin 13;

rt hallState o;

3Uf 2.21 e Arduino IDE
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2.7 RFID Reader Module

mssthoudinersiewlediu Sududesiinieeuruaiseinaniioysana
HauazdIATaya 1uﬂ%mmuﬁﬁwuéﬁmxiﬂu@anw§m RDM6300 125kHz egneanuuuin
dmsunsenddnnuiinuuusiuaginieafisesiutns  125kHz  wazmsasu/deu
aunsaldludninouuasin  diensivemuvasadodeyaduyana  musumsdid
msdesfiumsuasuuias wuuldneuuazszuunmsnsuaunsnds [Wudu dauaudfceniig

7 2.6

5197l 2.6 AranTAveslugantn ROM6300 125kHz

ANANUR ANa5UTY
A 125kHz
Baud Rate 9600 (TTL Electricity Level RS232
format)
Weigang 26 Or TTL Electricity Level
Interface

RS232 format

Power supply

DC 5V (+5%)

Current

<50 mA

Operating range

>50mm (Depend on Card/Tag shape,

manufacturer)
Expand I/O port N/A
Indication light N/A
vhauigumadl -10°C~ +70°C
\uilgamail -20°C~ +80°C
AL ITE 0 ~ 95%

VUIR

38.5mm x19mmx9mm
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2.7.1 579821980 RFID Reader Module RDM6300 125kHz

51883188ANN5Y1191UY09 RFID Reader Module wanafaguit 2.22

Pillecoeo ol

5 1
12 3
H[e|p, p3[® ® W

JUT 2.22 RFID Reader Module

nsvinauesiufis ludeddanud 3 dw loun

d@2u P1 : PIN1-TX, PIN2- RX, PIN3 PING-GND WagPIN5 vy +5V(DC)
@9 P2 : PIN1T-ANT1 Uag PIN2-ANT2

a1 P3 : PIN1-LED, PIN2 ﬁmﬁf’]“?‘ilﬂu +5V(DC) wagPIN3-GND

2.8 aAruinaluineatuaigainid

awenel (Antenna) Wugunsallwihedandeiuasundarulwiliiuady
wiwmanliwielumemsaiudny Taesunfndangenmeasgnldifuiriesduasiniosiuing
Tudumsds  ieSesddingredeundunssualuin  ferudingludanlndwisaesves
aeennA nduageNEIzLHTIENGIY Mnnszualugvesnduuimaniviilunisdu

[ - @ = ' =] a A . e’ 2 oo
aeomAsAnUNAIUTRIAIUImMANIWY  iienazaTsusaiulihauadn A v
v usaiulnihilazgnasialuliiasossuievhnsvenedyausely

'
as

e duiudndfguogunsannslanlinduinglunsdeans

v 9

§ =

annfimgnssneides, anillnsviend, Ingaesn, 1nseasudons, 19ans, Insdwiindaud,

waynsdeansaiien wenanil gildiugunsaiduqidesnsldnisdearsliany wu Uszg
lsssndnludl®, lulasiviuliane, ugys, wuauliany, aaInRFID uax vouauIngTadumigg

Tnevhlumeoinimsusznauselassaivesianilany  fdoniaunsaldu
(driven element) fislonalnfiuduiniosdmienioadu ndesdanstarulrinssualwing
Hunduvesdidnnseulwasiuaseime  nszualwiiisnanazassaulwsihiiduaduly
audamwiiy  aumdsnulihiEsuasumunawanivgnurinssansesnlvan
a’aEjmmﬂL‘ﬁ"zgjmmﬂlugﬂ‘uam?a'uammmLﬁﬁﬂlﬂﬁmﬁauﬁmmqm nadusupdumant
Whanswiuiiangennie ammm'wr%fﬂ,wﬁwﬁLﬂuﬂ?{uwa%mwﬁuwﬁLﬁﬂmimﬂ,‘uqﬂﬂmﬁ
Furesaeeinia yisdnaseussaadeoudindulunduan Wumsadenssuaiifunauly
angoInIA
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2.8.1 ¥avadd189INA
IFannIauUsstinvasageinaluLuusa lameduanstady

2.8.1.1 awemaiuianmUsziam Teun

1) argoniALuuLduaIn JUsuveziivarsuuuuadiulngay
W wuuidusse wuvasnan viseuuvayse Wudnlnadhwumeldun fugunsaindoud
WU L@0INAINE

2) agomeawuulastlave gnldanuluiaauemziumi
th Shvassudeaenmessiant taduimndduiuey melasilaneaziudanyly
NAFANAADINTS Imﬂﬁ;’ﬂﬂuﬁuﬁﬂwua@;amLLUUﬁaLwUﬁsxﬁm LUUNTINGIE  Lazluy
Amdey vunavesaseniAviin s1Ussna 1-2 e

3) @URINALUUTEUIU 3B EABnag1TInaueInTFuuUly
Tasansu Wuaneaniauusiuadiewsusa sy

4) agemALuueNss [WunsthaneenALuuEuaIauT
Waseansamiy vlsuduanaldity witedefoiamadomsstuned Jagnldaudy
gUnseiliadoud 1w tnenelnaimi Seeniusvana 1-2wns

5) wuuuaweInd  Maudusdiesvienisdoansigl
szozmelnannn ewnniiss@vsamesiian wideideie fimmauausnniigauiu ol
sRaAAABY uay meamavdailtedvunalvefiansnde

2812 Adifenudduunludewemnsinsandenldaeeinia
Ao nsiwanlsdvesdy (Wave Polarization) lumnssssuwivesmauusmanlvinvie
ravAngAignaenluanansemavesaniingnizaedes  lidhesdussuuerlsinny
mncﬁ'aqmﬂﬁawa1ﬂw‘naaLﬂéaa%’uﬁwEgmmm%'uﬁmumgmﬁﬁuizﬁw‘ﬁ‘mwgqqmzéfaﬂﬁms
Tnanlsdvesanseniaveaaiossui ag’tu?}ﬂmuﬁmﬁ'ﬂwawlﬁsﬁﬂumﬂ?{u fimanuain
ageNIAvesEnIildl lavesars o mAuUsmumsinanlsenionsiniiaau laun

1) angonendnisiwailsdlunuine (Vertical Polarization)
2) @geIn1AnINsinantsaluwuIuey (Horizontal Polarization)
3) @181MANINISINalstwuUnay (Circular Polarization)
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2.8.1.3 wiamnuuwuusUMsunsnseateaau (Radiation Pattern)

meemeasaeenuuulidwdeourduing  Idvanowuudioty  ldun
avemefidwdesunduldniianie  uwisushgfy Aidend A8 INIAYNTIANI
(Omridirectional ~ antenna)  agenmefidaiaiunduingldlufiamaany  Msund
#@ee1NFRWIEAA1e (Directional antenna) w%'aawmmmﬂuzja (8angw: High gain
antenna) dwaneeinednunzionndesdigunsaliedusynoudug iy Alifinsdeds
fumslwidhiueSesdmieirsossuudedidla  gunsaldenans  lud gunsainirn
(Parasitic elements), AeagviauwuulAg (Parabolic reflectors) w3aago1nAUINLAS (Hom
antenna) Gaiifihmarduinglieglusuduamioguuuumsusnszansnduiinesnis

2.8.1.4 mUNSUUSTBULIRALINTBUANERINF

1) UInwaussueannszeslnd  (Reactive  Near-Field
Region) uneiis AivsaauniBueaiinszesind \luauaiidenseulndtnavennaunniian
Fangdinsusnaundanuunviaaduiu wiegannszaredygaldsouiamig

2) USnaumuwInsganessezlng (Radiating Near-Field
Region) Tuaumu%nmﬁ%ﬁaumﬁLLnim::mEJagjL‘fJuﬁw’ng WaE NNSNILANYUDIAUNATY
ywmqﬁgu WUSHUAINTZEENNINA BB INA LﬁaawawmﬂﬁmmmﬁﬂmmﬂLﬁaLﬁaUﬁU
mmemady  auwluiinaionhiiety  Wesnlifidnvuranuduedussuvetg
Weane uaziilassainedudou

3) UshnawmunInseAesseslng (Radiating Far-Field
Region) L‘ld_l‘LJ‘U%L’Jmﬁﬂl"ﬁﬁﬂ’l’wmﬂ’mmﬂL‘ﬁ.@ﬁ']ﬂ’l'ﬁ’“.]’ﬂLL‘UUE“LJﬂ’IiLLN'ﬂ‘SBmHﬁ?ﬁ&x‘ﬂﬂﬁ%ﬂﬁ‘]ﬂ’l‘i
nauanvarae  vesawemea  ludmvesnnszaevesauuasdudaszainseegving
aeone uazldnuaranuilundussuuedasiuta Aosuuuunsnszaeuuuunives
aunnwiwaniwiluszuvegluswivineiuiiemamsurinsgane
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auuszezlng

JUN 2.23 MIuusvauinauy

mngﬂﬁ 2.23 ASWUaULRYBsauINwivanlwWingauatsa1ne aunsauny

I = = @ =l
il 3 Wi leefiszey R, uae R, \udaunish 2.3 uay 2.4

3 (2.3)

R;=0.62 =
1=Y. l

2D? (2.4)

R

o R, Ao srpvanangenAiuinuausyesing
R, A9 sseratnaeenAfeuiuawNszezlng
D fi8 YWIAYBIE8D N
A Ae Augmady
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2.9 dunnusiinan i

Lﬁuauqa'ﬁ'L%ﬂuﬁuLﬁaLLamaaﬂmﬂmeLLazmﬂmﬁmaqLﬁmmﬁt,ﬁﬂ‘ﬁu JEWIN
fmgiiilanuuansevesindlwitwidoussiuluin - Fond1  aulwih - dwauwilinty
Tnesouingiiinssudliinlye Fondn aunmuaivdn Tunsdifinandotausliih ues
auwivdnwiauiuinazSensinin awmutdwndnlndn (Electromagnetic Field: EMF)
Wi PAuWiMAR LT

aunuusiwdninihdieanunsauvseendy aunauwimaniwinadadluiinisaeu
M1 (Static Field %38 DC Field) 1@y aunallwihssinafeumaduilan auuusimdn
PINUUMANDTIT wazauLwiwvanlan drdnusznveauuumdnlwihdidinns
Wasuwasnuan (Dynamic Field #38AC Field) auuwiwdndulSinannmes 49 w
Fumislan ffemuiiedmievesduiia viliin duuseusivgn ﬁ’qgﬂ‘ﬁ 2.24

1\\ ./ \\ \\
/ // i ’I“N‘ﬁ‘\\k“\l‘ -:fwf:,,ay/ Vt}.:.\\\\a

EU‘M 2.24 | @l IimAnYIwvieaiman (6]

JUN 2.25 duussusivinsaudani (6]
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mﬂ‘gﬂﬁ 2.25 uanuduususvEniiintuseuithiitinss ualwi lvasiu i
dnvasduguinan Tnaduusanivniifiemaluluiinvesnstuangindervridlonsyuadl
fimmajadhuasaglulufinmsduangindesdelenssuarsesn

yasEweInIe vhlwddnaseudeundeuiindulundusn  unnsadianszuad
\Hueduluaneeinie

v ' =
2.9.1 aAnuduvaIauINLaiLAaN
AMUITNAY TN YBIEW NN (B): S 1uauldunsIusimanTivass aanfunuf

VUIRT19MU28 A9EUNTT 2.5

O
Voot (2.5)
B’A

@ fp PMUNUEULSIUVEN WIBIT8NIN WANTULLUWEN WUqe 1ues (W)
A 9 Wuf e 954, (m?)
B #9 ANMUMLT0IauINuLan wuae Lluesiens.y. (Wb/m?)

nszudlidumsifimesds  AviliAnaumuinin Tne Hans Christian
Oersted  wulnszualwinduvaaaihuuusineg  aansailiiAnauuwimingusng
Ae U laun

2.9.1.1 awuimdnannsenalwilwaluduainnssen

wuauuumanannszudlwiivaluduaianssen WAATNVDY
auwimanulsiunse Auusinanssud eeiirvnsvssaunuustimandulusungiionn fs

AN 2.6 WASFITUR 2.26
ol (2.6)

B 2ma

iy= 4nx 107 H/m FeanmBuguldvesaunuuslmanluayanie
I = nszualninlwaciu
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JUN 2.26 aunnudmdnainnszudlwihivaluiduaianseenn [7)

2.9.1.2 awnaudwdnannseualuilvaluvnan
AuuLANALIARTEU UAAIN IﬂmlmWuaqaumﬁ@mﬂuéﬂmwawmmm
WUSHNRUAUSATYR9UAaIn  WAdguUSHUMNTIUIUSOUTBUARIALALUSINaINS LA fY
aunsi 2.7 LLaaé’qguﬁ 297

g, B (2.7)
2a

n = UIUTDUVAIVAAIA

= I '
JUT 2.27 aunuwiwmdnainnssudlwiivaluveainaumwiven (7]
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2.9.1.3 avnuimdnannszualiirlualuveainlsduays
ANULTRsauLLAnlusaalgAueEFLUSHUMUIIUILYRRaNn LAY
- Y | <
URInanszua AEun1si 2.8 uasgun 2.28

B - p,nl (2.8)

= | a <
E‘U‘V] 2.28 E’m’]llLLlJL‘M5ﬂ‘\]’1ﬂﬂ‘iﬁLLﬂiW‘H']lMﬁIU‘UWﬂ'JﬂI%ﬁUE]EJ@ [7]

2
s

2.9.1.4 anuduvesauwimaniii axfiusgiudrudszneusie

2
e
ke

1) MUIUTBUVDINSRUEUAINGUN AITAUTIUIUTOUVBUAUAINAINUINLAR
gursuiwianann Tunmanduiudwudiuiuseutesnisiinaunuwliudnivesnulusie

2) vimanisluavesnssualiin  diuduasaad  nszudalwihlvasnuain
auny wildnideduinn wazdnssualwiilvarulesaunuuivdniiniios

3) wiipvesianiliviunuy voaumswiminivin Jansrssdinfualianudy
YRsEuINIIWaNAITY Wy wnuernAeglanuduvesaunuulmdniesnmwnudivhan
aswelsuunufn (Ferromagnetic) wisansiianunsainguiaudmanls Wy wén wes
59 Wudu  arswaniavdasusrunausivdnlusnasviliianuduuesaunsuusivgn
1N

4) yuiavadnuuidmanIW wnuiifivnelejaglfaunuudvinann @

] [

wnundvusanaglvauiuwinanias
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2.9.2 AUt WA

mawilenhudwdnlvih  luda vhsued  wuin dlenssualwiinlvariog
avwivdneziinaliifansedeuit  Tnonsindeuivessmiluaunuuimdnazneliiin
wsupdeulinlusniiiy Soni ﬂmvrfiEJ'J‘LE']LL;Jmﬁﬂlw%%wsLﬁﬂﬁuLaua‘Luﬁqﬁ’]ﬁfmagui
Tuawmuimdniiuasuna

ngnswilenihweahsieg nandn vunveasuadoulriimileahlugai
Hudadufudnsnisuasuwlasauuusdvan

nguesiand nand1 usuedoulwilwiehasfntuiednunsamaiivild
Anmswasunlag

ngiovnveamisuils vionglewly  nandfirvesnszualniimilenhmle
nnfirvesauuuvanuasidnsiedeuilaeldiiov

29.2.1 m'iﬁﬁmmﬁi’]m'mmﬂmﬁ'} L WAUBINA

msfwaim iy fidefumaneds uay waaﬂuﬁwwmﬂama W
Y119, JUIN Uasvlinvesaigainia

Amumienihlurnanguania N seu vanedu fauns 2.9 wavdredans
AMuaiagUR 2.29

bic
I - 0.008aN? 2303 log 102235 (— ) +0.726! (uH) (2.9)
10 b

1l N = 991UV
a = puEMBItna1TiaeIneu e ssoU
b = ANE1ITOU
C = AMNANTBY

VIEWR) AL SLAEURLRS (cm)
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(g

JUM 2.29 nmynuulazyudne aweinaania srsdaialdlunisiuan

Aanuwinlureaaguiiugd N 50U watedundunsi 2.10 uazsnads
MSAUINAIUN 2.30
0.0276 (CN)? (2.10)

| “ 7908C-9b-10n “
1o N = §1UUTOU

C = x+y+2h
X = ATINNINYBIVARIA
y = ATNYNIVDIUARIN
b = AMUNINTBIVOU
h = AmNugveIvey
V8L : ANEIT AN IEURINS (cm)
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A
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udnssualihlvadow  vieussiulwihenasennesenafidngs  vilidensgadslu
89fUsEnouINs uasinmuuTieindgety nduuiasaluimiloni uasiufudses
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fifngenie Wasslawuuduialailu 2 viin

2.9.3.1 295l uNSuULDUNTY

AoauTRvecs Ao fldduiwaudimiteuiislauuuy ilnseualiilva
Iéigegn nsdifadiuny swienh wasdufvseadefunuueynay Wenafeannas
Touuudazyinlian X = X Wedwes X = X, udregiliRamsvindadugudidesained
o9 X iuwn dwdmes X uau e x- X = 0 FufulursesSandeanuiumy
voafadumLYty ATUAUN UG UTDINATTIANIIAUAIA LR UUYBIR
fumulunes Z = R dagui 231
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Tnemn X, fin BusninsLaALAuG : [Q]
Xc A aanwsuenuaug : [Q]
7 fo dunuaug : [Q]

R

e 5
=~

vV

U 2.31 29sisleuuuduuuaynsy (8]

MNATseRuLdLUUBYN TN AegUT 2.40 azldaunisi 2.11

Z=R+j X X¢

Z- [R2(X Xc)? 21

e X = Xc uag X - Xc =0 sadusslaaunisn 2.12

Z- /R2+(0)2

Z=R (2.12)
o X, =2nf,L way Xe- 2n:‘o ~ aelfaumsii 2.13
1 (2.13)
2?'5f0L= 2nf0C ’
e ! (2.14)
2nvLC

Wa fy, ABAMULSIULUUGAENNTTN 2.14 wazanseualniihilualuisesune
Wanslonuud Bondinszualislouuug Anszualwdislauuud 1, ssmlasaaunisi
2.15

X (2.15)
R
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Ahama Vg, Ve uag Viianasendasmiinuniu damlieadr uagdunulszg
EAAAIAUNITN 2,16, 2.17 war2.18 Auansu

Vr-Rlp-V (2.16)
1 \%
Ve = (2.17)
c woC ‘ wyCR
¥
VL=0)0LIO=%V (2.18)

2.9.3.2 2assslauwuudiuuauiy
dothddumy  wnaamien  wagfufuvysyanderuiuiiuisasazuans
AMANYTYDINRTOBNYT A 01 X > X nszuwalwdh 1o 9s3nndn I usdn X < Xc
nszualiy || asannd I uasiinssualii | wihdu I L%'ﬂﬂﬂmé’ﬂwmzwamwsﬁ el
anmezislouuud nseuaasoenlyaldaudung laefindnnsiiddgfe Arusiedng
AfenguUnsaiusazlinfirviniy faguil 2.32

JUM 2.32 2sislaiundiuuuny (8]
o v o ° ) i v d a

WAL IREImilenh  wazduNuUsEYseuuiulainan 1zt
louuuden X = X Wunalinszualwihiluasiueeaiamieath dawidunszualwih
al ' w o &l 1 i o v o & [
nvaruiuiulsey | = o nssualWihilvaniueeaiamieni  duivuszailavaunaiu
waziifievansaiudmiudsingarsiulunug | - I.= 0 Tusasdavdeunnssualwiilwaniu
FEUNIY TWTSWUUTEIUAYILATUUANYBUYB99S AIEUnsh 2.19

RX; X
e LAC (2.19)

J B R R X

Wionsvsagluannuislowuud X = X. fu XX =0 uwazasdudeaunis
2.12, 2.13 uag 2.14 Wuhedfuiueessleiuudiuvaynsy
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2.10 NETPIE

NETPIE (Network Platform for Internet of Everything) (Uuszuumsnid
uwnaswesuiilisnsdnunsveaniesmenfinmes  ddldusnsiiiudulesliudnisd iy
Internet of Things (IoT) Ao msfigunsalineq Awineq Ifgnideslomndmnesaglan
Sumesiin laedaliyanaildaenlnefiuivogudsmded Weldamsodelssly
Sedausneg  Mieatesiuluasdns ;:ﬂ%'mummsaawsn‘]amLLaai']’ﬂmir?l"muLLas?mémm
woundiedusasgunaalld  unanesuddsdliinianveniuidiiguniaiBidnse
Dndsnaqleietu dulausBanoguiunanwosumdesl il fauusnsunan  wWesy
NETPIE Fafuiaiiouasmiudenssrintniauasawasuasinianeonsnag

NETPIE 1u Middleware (software computer) finestieivasguausundiadu
ﬁ%’uagiuuﬁ'av?iamwdw APP uae OS Gathelsiniann aunsaleudedoarsiunsuenld
et vil¥anmsglunsguaneaziBunseuinuasiiuusinundnidosnisly dlawdn
\{u Distributed MQTT Brokers Tnginmsfnsedeasuasnanusiuiuiinsdstoniny
WUU Publish/Subscribe lassasnsantnunssuves NETPIE nqedusznaulunania 39
annsaveneildednednlui®  ansoguanasdesueniaeslidaluiRde sruuidym
LaZINITUTNTIANITIBUULUL Plug-and-Play

msais, qua wazinwauUaensovesdeyaludomnadeasseninegunsa
fiu NETPIE 14 Microgear (Client Library) Tnelunisdstoyaves Microgear ¥u Open
Source

2.10.1 Uselgvivas NETPIE

1. annslmsnensvean1sideuss Microgear Library lugunsal NETPIE &
wihiiguaidensievesgunsalliannsofinsedeansiuld ssshmsanaubangurasssuy
waveenuuulvgunsalgnAunuuaziinguinstaedmluds

2. aAN5EATUAINYABAABYDITDYA N1TBBNLUUNISLUNHI89 NETPIE
aaﬂLLUU’LﬁcﬂﬁmmmaaﬂLLMUlﬁLaqﬁwm (89U Fine Grain)

3. Bangusanisvgeseuy luanilnenssuves NETPIE inudantunasy
adesfgslunisvened lumsihauvedugasnaqdsiimaihaunenainiu Sdeasiusae
8 Asynchronous Messaging Fgliunanwesusinnuindede

2.10.2 MICROGEAR
gavlAuITlausn3ues NETPIE fia Microgear sidadiousianarsuazeinglunis
adnauazguanvewsie iliauaies Tinnsdeansuaniudsudeyasswitsgunsaiiuly
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ety Tavihnsindeoguugunsaiifiesnadensedeastiunansd unummiiives
Microgear @nansawusaanidu 4 amude

1) fhumsieans (Communication) lumsuanideudeyaazldinslnaea
MQTT lumsdeans Tne#t Microgear agvimihiiduganglunisadumaideusioluiinas
vos NETPIE uagAaumsIsdauanusyaansidouss eidenseiitym Microgear anansa
Padenselilmiitelinsdeaadululfesasiu uasdiesnmsauavmnlumsadig
FoamansdeansuuuIingia

2) MunsEUBURIAY  (Authentication) Microgear agtiedufufnuYe
gunsaliuaaid laglddeyaUsznauiuaiudiufio AppiD, App Key uazToken dwsunis
a¥ramsibonsaiu NETPIE

3) shumswesyuwans (Authorization) msasumsideusouasmstudy
fheunaninves NETPIE audufeenluaymn (Token) fiszyingunssl aunsadeasléinu
gunsaliilatihe Tnedesegneldngy AppiD iieafudsgiiansdeansuls

4) sunsuszanuay (Coordination) Microgear fiflaiduiivigligunsainag
aelungu AppD Reafunsiuaauzvesiukariy saufansunsidsunlasaniusves
gunsaifaulefinny  andeyafinangléannsadmununummihiligunsallunduni
aouzvesgunsaiduq lundy wu mnidugunseifusnlungu Tivmihdiduimingu
Jusiu

Microgear  gnifmnlivihauldfugunsalivainvans  dauveswonduasil
Microgear Twidenldiu Programming Language oA Node.js, Python, HTMLS5, Java
Android wagCH dwiugunsaiansaurivsainnlulaspeulnsaaes Microgear 1Wiguiailou
Firmware #95835U Arduino with Ethernet Shield (llafu Arduino Mega) uag Microgear
dwmiu WiFi lulasasulnsaiaes ESP8266 Microgear

2.10.3 Events 994 Microgear

nshauges Microgear Wumsvhaulaglilusunsudannsfumanisiintu
194 (Event-Driven) Fstiumnefazdounguanisallaiatuiuseundieduiisosdoutis
Suuneemniiazimgnisel udsontwinmadeuldadiluianstussazmenmsainany
lnenouauassiamgmsalingg  femsileu  Callback Function  @ewfinveaiymnisnid
ansnsoufina S

1) connected LinTuLle Microgear Wausanyu NETPIE a15q
2) closed inTulle Microgear Unnsifiausaiu NETPIE
3) error WNATULIBIANURANAIAARATUAY Microgear
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1) message \intuilofdaaudnuniigunsel

5) present Lﬁﬂ%ut,ﬁaﬁaqﬂﬂ‘iﬁu AppID Wenfudeusaidnuiuy NETPIE

6) absent Lﬁmﬁmﬁaﬁ@ﬂmzﬂu ApplD Wenfumeluannnisideuseiu
NETPIE

2.10.4 FREEBOARD

Freeboard luiiuueundindu (Web Application) Ineiluneundiaduiign
o & a5 - s ra'eLyu & & v v < o ¢ a o R
Weudusiduldsunsuvsesendurifldvesiunseldgieyanegluivled Insuduusels

EJ ] d ol s ﬂl L3
wanaausdudndy eldunisaaminenslunisuszuiana vesdunseauiinlvy wse

< o o o 2 oA ¢ a & 2 8y w
wiuian laeggldudsaunsaldnurimdunailawazdunsilsluanussile Freeboard
5 < s a o @ | o
#11130@374 Dashboard euaninaamiv loT weundindulaganunsaldidunseaiudius
anunsndunadindlildamiunuguaunsal vsenwmdhiaeuanadeyasneg wie
wannaidunsmangunsal lunmsuiuusamdildlnedoudeyadmiodmuamds Tnen
dltldandusoadon HTML Web Page Lo uazn1sswandagauuy Real-time fin1uadios

- % d o o i vaa & Y v o '

wazitafiold  uamlu  Open-Source  MiinWawamNsadosaaliAdetuls  faoea

Freeboard LLﬁmﬁng‘ﬁ] 2.33

@ NETPIE Freeboard DATASOURCES

Automatic Open

gﬂﬁ 2.33 ¢a981911 Dashboard 194 Freeboard

NETPIE Freeboard l¥dmiunismunuuaznisianing (Visualization) Yayai
Aanaingunsaiiinedu NETPIE n15ld91u NETPIE Freeboard tuanunsaldwaniuaifivies
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Hulaelalng index.html fAlda1nnisinga NETPIE Freeboard w3eanunsald Freeboard
UV UTae NETPIE

2.10.5 Internet of Things

Internet of Things W3aloT Aa anTnWIRdeNSUUTENBUMEaTINATIaNNse
AoansuazieudarulfiuinsTnasanisiomsiuuuldmeussldans Tneassndasineg 4
Wonsssydmula FufuTunvesanmuindeuls wazliujduiuslaneunazyhausiuiule
mmmmm’l‘umfiamwaqaﬁwﬁﬁ%ﬁﬂuqui’mnﬁmmw%mﬂmjé’nmﬂm FIBEYU
L%uma%ma’[uﬁmmmé’uﬂﬁmﬁ"aulmwaa@:’asgmﬁ’ﬁ wazdsdyanaluduln-Unaingln
AUNDIAIN) ﬁﬁﬂw%ahjﬁmuagj gunsalindyadnesite, daweny wavdsdoyaluds
YARINTNWNTUNNE Tadstannusenmiie)an viosagniadu iludu

uonand IoT asnAsuguuuuuasnszuiumssdslunagramnsslugyelml
v3efi3undy Industry 4.0 fRrendunisideusedoas uasausmiusyminuatesdng
uywd uazdeya e unslumsiadulaiisind wasiinnugnieawiudigs Tneiidoya
sianeiivandusesilinsaiafguni uasanmwindesasgminniaes Tl
wadwsilev luUSuupInssuumsKanlfegieiu  uennmadiudndiniEesnaiud,
szuumUAN Wiessuulesizideya ewlildegluiiferfufuieiesing uiamnsnmunuy
damslalaglidndrinizesaniui

waluladiild 10T RnduldeSavairmansnulusenindld wiseonidy
aungulaun walulagivelvasmassuideyaluviuniiiondes, meluladiitelrassn
felauanunsalumsdleans  uasmeluladfivaslassndssznanadeyalutiunvesey
Wy walulagnsuszinanauvunana  wasnalulagnsiessideyavnelug wioBig
Data Analytics
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2.11 ANDROID STUDIO

. , o i i @

Android Studio @ seuuUjuRnisveseunsaiindeudl Huldsunsudmsu

WuuoUndiaduneunsesn laeidu IDE (Integrated Development Environment) Tool
@, o = d'lJ A =l oa o g

970 Google HUNTAAILIINUIAAKUE NN Inteli) IDEA Tnedidnvasnisiaunde

e " - % t:J ar v =) :LIJ =

MU Eclipse uagAndroid ADT Plugin ilulUsunsufiosnuuusnimunlsiueunaiaduil

= = g 5 ;2 d 1 v i A 1 s
UsgdvSnmanniiu viamnunisesniuy GUI ithelviananse Preview susasiiunnsnaiuuy
Smart Phone udagsu anansauanawauegalaviuilaubidosinissuueundindu uu

Emulator

qndroid Stud__io

5UM 2.34 Android Studio

2

Tuduvee Android Project agiilWg 2 duwuuinime fe
1. Folder app: 9aiiiu Source Code lnameluazuvau fundaiv 3 du

o

J

=he

1.1 manifests: 3aLAU AndroidManifest.xml file.
1.2 java: 99U Java source code files, including JUnit test code.
1.3 res: 90U non-code resources 13U XML layouts, Ul strings,

and bitmap images

2. Gradle Scripts: 4An151384n113 Build Android App
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& Android 25 O & | B |-

- app
manifests
java
res
i1 microgear
manifests
java
L res
& build.gradle (Project: Microgear-test-microgear)
(& build.gradle (Module: app)

@& build.gradle (Module: microgear)

w1gradle-wrapper.properties (Gradle Vercion
& proguard-rules.pro (ProGuard Rules for app)
= proguard-rules.pro (ProGuard Rules for microgear)

vgradle.properties (Project Properties)
(® settings.gradle (Project Settings

urlocal.properties (SDK Location)

EU‘?II 2.35 Twduiinfialu Android Project

The User Interface

1.
2

toolbar: unuiaIasflefldivese
navigation bar: knuln3Belianuan location vaslWasm199 uagyiliidnia
Inaladnedu

. editor window: Wufikaaalan LaznIINANA1L

tool window bar: Launtinf19auq Mdertes Jsavregseur) IDE
tool windows: MiFAALEINNT project iy uanslWSlulusida uanenng
debug uan console A9 FagIN0Y50UY editor

. status bar: WARIENIULYDY project LUU error #3D warning
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 Mcroger-tes miroge [0 ropech D st mTOgON) | APF] AR NI ML | A0 S 111 - a
Iie Lot Yew Naviguie Code Ayas Betaior Bts Ron ook VCS Sindow b

~ &0 s ¢ ADwp b B AGEREALT
 MicrogearAestmirogess S app o Vmen e ey sy mana

g *= CO4 O hsmodantetin | Faw | 4 stvi e | 8 Macy
B .

1

H

ey

* Onesst: =26 Digpineme © Langusge - smean R
—— A/ Wi ]

microgear

manterns

© Piattorm snd Pugin Updetes
The Kotk ceemponents are ready b2
e Adoid Umuatir At

N 1 gl m. s, 10end (8 e age

g'ﬂ‘ﬁ 2.36 $98191i User Interface
2.12 MESSAGE QUEUING TELEMETRY TRANSPORT

Message Queuing Telemetry Transport (MQTT) Hulusinmeadmiunis
Weussuuvgunsalivgunsel Tngldsautumlulagdumesitindonratugunsaisag
Insdwifledie waonlw diu Whiudumesidalaefivinlvmusodomstugunsaisneglé Tng
WuAsetredumesidndvildaranarursdmivgldnuiannsanmuauainiiauld lunis
sonuuulUslnreatioonuuuinileldnuiugunsaldidnnseiindvuindn Fudateyalueie
Prevunadn wuusisen Tagldudnnisiwuy publisher/subscriber [10]

—

Subscribed to

ﬁ‘i S
NS

“"temperature" topic > i
-
/ =" PClLaptop
Published data (28°C)

Temperature Sensor on "temperature” topic

MQTT
—_— Broker

Publish ‘ topic name = "temperature”
temperature data (e.g. 28°C) message = 28°C ;i Subscrlbelr.:! to
to "temperature" topic \\mture topic
Published data (28°C)

on "temperature” topic

Mobile

UM 2.37 msviuves MQTT [11]
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MQTT Lﬂu‘lﬂi‘[mﬂaaﬁ%’ua@u Application Layer 1y OSl Model #3uuu
TCP/IP anmenssuves MQTT uluu Client/Server il Topology Wuwuy hub-and-
spoke lumsdeansvedidsiareaiiuszneaudie 3dau fie Server (Broker), Client uas Topic

L.

Broker ﬁwﬁw‘fiLﬂuLaﬁauﬁada‘ﬁaua’lumi%’uﬁ& ‘Message’  SEWIN
Client lngynsasiadunia (Routmg) PENITD (TOpIC ) Taed Client
maamm'ﬁ Subscnbe Tu Topic fLoeaanTs mﬂuu Broker Avgds
wayjawwmmgn publish Tu Topic tusl¥ Tnedl Client doansiiulagii
Lifdntu  Gededudefiiledesmsuensinietneiannsasiiunislé
Seuasniiifidfsnndneg1awes broker feshwanuUasnse
A3 LU N5V Authorization wag Authentication 299 Client AU
Uagdu MQTT Broker Walvldnunsedaudasegvaraiindieriuniy
Fuansitanady luiitavuiudiduvesaulne tufde NETPIE thues
Ay

Client awnsafuldis Publisher w38 Subscriber filionsowUUTIY
AuilUSs Broker Gsanunsnideusislévisnuy persistent ivhnizads
session Asliidnnaannanilefnnonu Broker dsmsatiuduiv client
FiFousowuy transient 39 Broker lianunsafnauaniuzle

Topic W3suiailou address (endpoint) 7 client ymsideusaiiiosu
daananusEwInanuuL Broker

YaRvaeInI15t MQTT Protocol mn::ﬁ’m%’uﬁﬂtﬂ%’ﬁ’ums'lﬁu%ﬂ'mmmmgué
LW"?:’]%Qﬂ@@ﬂLLUUiﬁL‘WﬁJ’]$ﬁUﬂ’1‘iﬂ‘i$€|’18%’au\jﬁLL‘UU U1 ULDUNALATY loT Platform wag

sguudarinsaviinsade session wanwasudeyatuldlngludowinisseen NAT
June aluiainiaunanmsailuldfusauiu TLS/SSL ietimmanasnsslunisiuds
foya withilfededmiugunsaliitininenssifnidlesnin client yndsossesiu TCP uay
yhmsahansideusiaiu broker linasanan dsoraistymldmnogluinieteiliatos
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3.1 N1998NLLUU

3.1.1 nsatuAunaaulwi
3.1.1.1 minupunasulnrsulugasiad

NNTANYINTTINNULES NodeMCU uasSiadiseusoauan sounasiunis
WenFiad Wniunasulwiisi NodeMCU ffutes nsiassia NodeMcU, Tugadiad uay
nasuln i meiy Lﬁ'@mmmmﬁﬁ‘jm-ﬂﬂ"uamaau‘lwﬂ'}ﬁm NodeMCU LLamﬁ&gUﬁ' 3.1
IﬂFJ%E]%U’]HL?J‘U%U@@UM‘:TL%EIJJ[F]'BIMQa%‘LanLLaSﬂaEIuIWW'I il

1. dhihunvesnasuliihrehiuneeuteuvesiading 1

2. ihavvesnasulwiivedriuliay (GND) seuhAulnauiiiiuns ey
W 12 Thant

3. 1121 NO vaiadeil 1 dediulnuan 12 Toad wedisussilsiiunasu

Il

duau NodeMCU fulugaiiad vinlalae

1. thilu D5 uazD6 AlddmIudunn wazlewiauuuAInoa \Woudy IN1 uay
IN2 vedlugasiad auanu mududideuasdin

2. hused 5 Tad WoudhAulwuanveslugaiad

3. 11 GND wowsau 5 lhast wendnfulwauveslugatiad
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= = | al &
3U% 3.1 Mslveume NodeMCU IQOLaﬂ waznapulnia

3.1.1.2 muaunminurainasuliiiiueiienlad

[ 1 4 ad &
nseanuuuNMIAIVANMIYNvainaauliiiuetsienleduy  audunis
Wensiauiy  3nn1smuaunasulwindulugatiad Tnedmuaddoatsiewledivhau
a o 1 W P~
nnmsiiteuinegluszez uanin1siauruiwunm Flowchart faguii 3.2

START

RELAY HIGH
SOLENOID ON

RELAY LOW
SOLENOID OFF,

END

U 3.2 unudy Flowchart vaen1smvaunasuliiiiuensionled
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1 ﬂd 1 £ ot 5 o o A QI ©
drumaiousialtauiu NodeMCU duaranunsavilddeguil 3.3 15usnmsih
a A &Lyo o A '3 aa < o
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#1 Fohmhadumstewinersionlod

5U# 3.3 n3i@ousio ROM6300 fuNodeMCU

3.1.1.3 MmN sinueenasului fuHall Effect

Tughuvesmsiiumsmununisviauesnaoulwi futall Effect andunis
ﬁ'}ﬁiaLﬁaammnmiaamLUUm‘smuaum'sw"'mmmadﬂaauIWﬁwﬁinuaﬂfL@JWI@Jﬁ wa¥nIs
puaunaoulniulugadiad ag1eivsuTn Hall Effect asfiumsvhaulnsauiauslivngn
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Wadudedils (5) Whlng videanauilevriamie (N) wWhlng

faustozth Hall Effect snuansnainUszgiinandaeds Tnofausiminl v
Wuvewszsg  anmsdudhvesdniideadeaiionledvheuudivssgingda  waneh
anurvegead diimsiisuulas  esnuimdnezeenislunndiuieead wanile
UszpUanduuansindniidedlsinudluludszqué Sevhnslanaoulwinls

N15BNMAD Hall Effect Sensor 11U NodeMCU 1513z ldwmsudaines US5881
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a
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mMadoudedansladauies AuNodeMCU Buainsausedu 5 1ad uaz
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Twilalivhauusegliingdn-Un SnimansaivilsAesanslelamugesdunite
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int
HALLSTATE=r=0;

o /ReLAvL:iow /£
RELAY2:LOW /

RFID ON

HALLSTATE LOW >

Manual mode
ON

Y, « /RELAY1:LOW 2

RELAY2:HIGH/

Control Vial
Android
Application|

o)

RELAY1:LOow A
RELAY2:HIGH /A
r=1 i

HALLSTATE LOW
r=0,5=1 to 19

RELAY1:LOW
RELAY2:LOW /A
r=0 !

RELAYL:LOW /
RELAY2:LOW /£
r=0 /

RELAYL:HIGH /
RELAY2:LOW /=
r=3 4

A e Q..,)
UM 3.6 uWurs Flowchart 189vi9ssuu

93Ul 3.6 Wuukuis Flowchart vasviassuy dwsuansnsdadalslunis
vhamesnasuliih TneliSiadinf 1 Wusmusunasulnihiil 1 fuuenussguidn
uarsiadini 2 (usemueunasulwiiai 2 suluvssginesn diediadianuz Low
nasulwihezlivihoyszgliannsadeld deSiadianiug HIGH nasulniihagyhaudsey
ansaiala
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3.1.3 N1999NWUUNISI WD SaIwaINTA

a v a v b P
LSUAENITERNLUUIUIAAILDINIANADINTG  TUNTILoaNLUUIWIATIUUNZEY
a a o =
AD 25 lufluAT x 25 [WuRlns Aegua 3.7

- o v
?;U‘V] 3.7 9U9@8aINIANADINT

o = Ll a’j =l L4 -:l
mMsfNnIlinesiegresmeenatuasduluauguiisleuuud e
o . 1 d’ -] s 2 1 1 at 1 4
¥M3 Impededance Matching Anaanienti uaziunulsyy iamnsaguaiule
¥ & o | o = | & |
war3adlUiwensaiu RFID Reader Module p81uA1 RFID Tag AuA 125 kHz saly

3.1.4 n1999nLUyU NETPIE SERVER

nseeniuulriszuy annsadeudeiu Android Application thuduimesiin
Lnld Fumeuusnlasinsaundn NETPIE Taeadna Application lusiuuidu netpie.io italsk
147 APPID, KEY wae SECRET nnaléf Application 1D tfenfiu faguil 3.8 wazdudunisoanuuy
Freeboard Tu NETPIE uieldmunsiiad Tnsazeenuuuliaunsomununasulszglnense
{11 NETPIE §saxdl Rainy Mode 3tanasuuszgmnnsd lsifasnslidaiidusonn wie Auto
Open #1U Ultrasonic WazRFID ﬁdgﬂ"ﬁ 3.9



HOME - * PARTNERS - DEVELOPERS - 810G RESQURCLS

_Home > Appliciton > AutcDoorForber

APPLICATION (APPID)

 AutoDoorForPet

Oy Device Key, O Session Key

LOG oUT
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APPLICATION KEY
» O RelayToCont |
RelayToControl
Key : NVeS7ixyQKrSIWX
Secret: 00 seeessrsssser s s s s s le)]
RESTAPIAIR: 3 ssesssivemiesssdas i oaasmaies s s s e 5 o wamems ()]
CANCEL

Automatic Open

sUN 3.9 a¥1amti Freeboards dwisulaunuiiad
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© = o ¢ d‘ I s (] .
INTOBNLUULEUNALATULEUATREWDLTaNABNY NETPIE #H1U Microgear-

5 = < . 5 -] a 5 , d‘ o A @t ~
android %afife client library 93U Android Studio fivhwihiiidusinanslunisiesles
. : Y ar a | w i -
application code LU1NUUTNN1TUBY NETPIE platform twan1swaiun 10T application

= < Y] . X alal
swagdeaineaiu NETPIE Platform MicroGear (Ju Library ysuu MQTT
Protocol dsdnsiaru NETPIE Broker 2l OAuth antelunislumsaseteyaddnily

Weusou MQTT Broker #sii MQTT Username, MQTT Password uagMQTT Clientld &3
Jweagounsfinse FUNETPIE laeld 1D, KEY wazSECRET 91n NETPIE #ivansadig

Freebroadl? ﬁdgﬂﬁ 3.10

public class MainActivity extends AppCompatActivity {

private
private
private
private
private

Microgear microgear = new Microgear (this):;

String
String
String
String

appid = "AutoDoorForPet" //APP ID
key = "NVeST7ixyQKrSIwWX" ; //KEY
secret = "3KvFénvinFhvecPNVmBavgjKb"

alias = "android";

3U# 3.10 ID, KEY wagSECRET 910 Netpies

-
r

'

Iy
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3.2 wAsa9dan g lun1snnans
3.2.1 NodeMCU/ESP8266

NodeMCU/ESP8266 lilunissu-deteya Wweusalilv wazgunsalidréneiu
= -] b4 d' 1 u = & Ls o -
WwethlUuszinana  wioumegeatlunsifendedureuiames  amgunsaluansiegud
M

5U# 3.1 NodeMCU/ESP8266
3.2.2 2-Channel Relay Module

lugaSiad 2 ¢ Waulumseuunasuyszglui Suuseiu 5 Taadsensadh
kX 1 L3 s ‘d
fuenelu nwgunsalulanIfszun 3.12

hlgh/ew level Wrigger

gﬂ‘ﬁl 3.12 2-Channel Relay Module
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3.2.3 @18 jumper

. P | | o v oa a4 i °
ane jumper IWWsusegunsaludagiudnmeiu Suanwaned ivedwsaniss
o () o 1 ¢ o o
wagvihlvldduaulunisionse awgunsnluansdagua 3.13

3T 3.13 a8 jumper

3.2.4 naasuluna

napulwihaunsamuauiuiad wardsihulilasreulnsaiaes wu a1gel
o v A =y =y o EJ
vimthilunaeuda-Uauseg nwgunsaluansdaguil 3.14

SU 3.14 nasulyiin
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3.2.5 Arduino 125kHz RFID Reader Module (RDM6300)

Tuga ROM6300 125kHz Tdlumsauthewsinenfiewlofianud 125 kHz aw
unsoluansdssuil 3.5

gﬂﬁ 3.15 RFID Reader Module

3.2.6 RFID 125 kHz Proximity Token Key Tags

thoufinordlonled mawdl 125kHz wmsgiunidm TKA100 hswanuy
Manchester 40 bits ¥hanan#igyuin 85.6 x 54 x 0.86 (mm) AwaUnsaluanifsgy
=
N 3.16

SU# 3.16 RFID Key Tag

3.2.7 Hall Effect Sensor waziaiwan

agliviudawmes US5881 w3eUS1881 fuudvan luniseenuuuniununis
viueanasulwiiu Hall Effect nmgunsaluansdaguil 3.17

LR
I

ffect Sensor LaWIEN

U 3.17 Hall E
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3.2.8 atanadiad 24 AWG

thamvewas 24 AWG  aldlumsesnuuuansoina TiaSessuluga
RDM6300 125kHz nwgunsaluansdasuil 3.18

gﬂﬁ 3.18 ananadng 24 AWG

3.29 R 10K 1/4W 5%

d 1} =Y L3 s o $23 ﬂ‘ E7
Tolunsiausansudawmas US5881 wse US1881AUMIS UMY 10k iaddna
L ) v L2 '3 s &
Miuigean nmaUnIaluandfsgun 3.19

5Uf 3.19 R 10K 1/4W 5%

3.2.10 Ultrasonic Sensor Module

sanslvdawuwes Mlunsiaszeemaliefinguinunlng lnsilnimduazsu
(% o o -3 € @ a
yanlunmsiaaiiudeya aMwgunsaluanaiagud 3.20

E‘U‘ﬁ 3.20 Ultrasonic Sensor Module
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3.2.11 Adapter 12V

vimthideussiuliiunaaulni awgunsaluansdsgui 3.21

3Uf 3.21 Adapter 12V

3.2.12 Breadboard

o ¢ a i ¢ o ¢ ¢ Y -
TH¥engunanl 019ty n3171 wazussiu 5 1aad awaunsaluansdaguil 3.22

‘gﬂﬁ 3.22 Breadboard

3.2.13 MT3608 2A DC-DC Step Up Power Module

lugauvasusadiusntuuseiuge sessuussiudunalanaus 2v fa 24V usesiuy
l1mmanansauTulanaus 5v fa 28 enszualgegaiis 24 mwgunseluanesazuii 3.23

E‘Uﬁ‘ 3.23 MT3608 2A DC-DC Step Up Power Module
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3.3 NMFAALNUNANITINAAD

msdniunansaasiedungnsvihvuvesgunsailunissu-dedoya avuus

aanu 5 du
3.3.1 NMSIANUNANAFDUTL YV AR LAY

=

nMsIaiuNanaaaussezvasdanTNatauasazidunsiiudeuanisseznig

Y

fineq dangdayailaiuunanmsdeesdanslelinwuges dsaeslsunszseienneiy
3.3.2 Wan1MAaRIN13aUUayalu RFID Tag 90 RFID Reader Module

o o a _ a I a v = T
NNITNAADUNITNIIUVDITEUULUA-UAUSY QWLﬂUWqﬂJWﬂ@\‘lﬂqi‘WiﬂlﬁJ LU®

U

maviruesgunsalifinwmanisalluguuuusingg iy
3.3.3 MSAUIANITITNDTEERINA

VNFIALALAUIMNANABINTS dmSUNIseanwuUalgeINIa Wathluidouss
AURFID Reader F9paenantuuliivangauiu wWaliauaiule

3.3.4 NSAUATIIINNITESITURIY NETPIE

iiovimseanuuussuulssalaug Jniniauilvianunsadanuain NETPIE
Freeboard ’HuBuwmasiinld uasivudanuauilédvhnisesnuuuly

3.3.5 NANITNAADININIIUVDITZUUNINUA

wasInvinsnaasngg Tudunsudieiuauasadundl nntduvinsusenay
AUNILATNAIEAY Waznaansn T INluNSIUYBITEUUNIILR

3.3.6 HANITNABDINIUNLNLOUNALATULDOUASDER

MM INAaRaNs L UnaTunbavinnisas1aleelusunsy Android Studio Tu
WnY Adaneuaulses Taesiu NETPIE
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NANISNAADY

:’il 1 = | U -:J 14 ”
TuunilaznanfiwanisnaasinanagauniseuAfildain Ultrasonic Sensor
Module, RFID Reader Module WagmMIUIUNMNTILRIUNATINTEUY 1ABLARINANNS
NAABINITINIUTBITEUUlUdIUA el

4.1 HaN1INAADINITAIUAIVDY Ultrasonic Sensor Module

Ultrasonic Sensor Module \lugunsalifiazldluszuulintnuszgdnluifcy
lu v1eenvesdniidios lagsseynaiinoeninlivzegluguresiad Sufunanseasslugy
19IAUNIAT H1ueeadlaalay uandfsgud 4.1

KEYSIGHT

TECHNOLOGIES

10.0:1

]
o s

U7 4.1 Wadh3uunain Ultrasonic Sensor Module

NIMARBINTSUAY Y INNadAIULIATTAWI9IN Ultrasonic Sensor Module

2/

TuusagszeslneyMsINSLoLTUATIaY 5 WURIAT YIN1SNAREIIIANA 3 AST LARINIS
0 Aegun 4.2



A s s as .
SUN 4.2 mMsindysyinnadaiurian Ultrasonic Sensor Module

IJ @/ s L3 1 /s
M19199 4.1 ANMUALNWUTTEMINTEEENN (cm) AUAIULIAT (Ms) VD4
A 8w
Ultrasonic Sensor Module 2100715Vaa94AS9N 1

¥U¥N (cm) AuLIA1 (ms)
5 22
10 3.44
15 4.38
20 5.40
25 6.02
30 6.58
35 8.32
40 10.68
45 1251
50 16.47
55 17.04
60 20.38




R3990 4.2 ANNEUNUSTENINGLEEN (cm) FuATuial (ms) 194
Ultrasonic Sensor Module 97An15Maaadnsan 2

swgg (cm) | muwnan (ms)
5 3.09
10 3.45
15 4.39
20 5.48
25 6.00
30 6.51
35 8.35
40 10.66
45 12.48
50 16.76
55 17.15
60 20.02

P59 4.3 AMUAUNUSTENINTLEENE (cm) HuAtuian (ms) ved
Ultrasonic Sensor Module 21nA15NaandnsIn 3

58EN14 (cm) ~ munan (ms)
5 312
10 3.45
145 4.40
20 5.40
25 5.97
30 6.55
35 8.24
40 10.64
45 12.45
50 16.28
55 16.91
60 20.45
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aj at s 1 ot
PMNAITIN 4.1, 4.2 wazd.3 LEAIRNLFIRUSTEUI9TEEE14 (cm) AuAtulian
(ms) 984 Ultrasonic Sensor Module a@nunsavinnsiwsieiaduluaivaunisidunse Tng
o s W =
NATULUSHURSIINUTEEENSuanslugun 4.3

AT IMLARIAUAUNUSTEMINGLEEM (cm) AuAua (ms)

25

20

G
o
5 10 15 20 25 35 40 45 50 55 60

30

{ms)

TULIan
- -
n o W

ﬂl s s 1 s
gﬂw 4.3 nNLERIANUANNUSTEMINITEEENY (cm) AuAIULEaT (Ms) 184
Ultrasonic Sensor Module 31n11SMAAB99 3 ASS
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4.2 wansaaesdudayalu RFID Tag 310 RFID Reader Module

lunnséudieyaann RFID Tag 370 RFID Reader Module iWun1seudayaniu
mswilenhaneavingshonisnsesdunwioan Taldseguil 4.4 n1suansdives RFID Tag
i RFID Reader Module dunlsilsilasnaulnsaiaadiinu Serial Monitor ves Arduino IDE
Tnevianeta RFID Tag fildignimualiegluguiangiu 10

@ COMS6 (Arduino/Genuino Uno) - 0O X
Send

Z 48 49 48 5C €8 70 51 54 56 €7 54 48 3

Autoscroll No line ending 9600 baud Clear output

L o 2
Eﬂ“ﬂ 4.4 nuneLae RFID Tag NNINITINAFADU

4.3 NanN1INAaDIYIF18DINA

\HpRDNUUUTUIAAERINATIABINIG AiD 25 WURWLAT x 25 [wufuns uwaqld
fipeinaunsoinadumiedd uazduiuuszqld thunindida RFID Reader tadainaradn
fuadumanumieni viedufiuussyiteldlunisiun dagui 4.5

JUT 4.5 nsTaAndaifiuuseq
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dmguiiiierdesanund 2 wldlunsiuamaiivediag luiillduue
HuavaenanFauunn 25 1wuRns x 25 lWURLAT LaraIANaduad 24 AWG AALARIRNT1
7l 4.4 way Adfvszeialdndewenfiewlefidu 7.72 nF Ssdmnadunieah
sanuliidu 210 pH wasiilesarnistil RFID Reader Module AldAnAud 125 kHz dauen
a 30l# 12.5 louiwns A b 3ald 1 iwufiuns uanamsiuudsieluil
INNTUURTBURULAUS VDI9031 3 BUUUD azlel

X =Xc

1
2nfL -
"= onf,C

1

2m(125x10%/7.72x10™%
L-210 uH

2m(125x10°)L

oA a = 125 cm, b = 1 cm wagAn ¢ = 21.6x2.54x10°%2 = 0.11 cm

bec
L- 0008aN2{230310g10 (b )4)2235( )+0726} (uH)

125 1:0.055
210-0008(1250 {2303 log, (=< 02235 (=) s0.726)

N = 25.7 Ussuad 26 59U

5199 4.4 AWG Wire Chart

Wire Size | Dia. in Mils | Dia. in Mils | Ohms/
(AWG) (bare) (coated) | 4400 £t

20 32.0 34.0 10.1

21 28.5 30.2 12.8

22 253 28.0 16.2

23 22.6 24.2 20.3

24 20.1 2156 25.7

25 17.9 19.3 32.4

Note : mil = 2.54 x10cm
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4.4 NSAUAIIINNNTE99TUHY NETPIE

usamanaaosnmsnaludenuuy NETPE sudifvuali danawans
[l : i al ' s ' 1 | P = oW
nAADINIU Serial Monitor #idsA1aIN NodeMCU fegusaliil iieuansiiins@ensaiy
NETPIE uagiUfeuudasanrugnisitnuranasulii

Automatic Open

SU# 4.6 NETPIE vauznaulnaindeud 1

& v =t v v
NN 4.6 uanwmth NETPIE Freeboard @sgldfanunsamunulaniu
a & g ¢ o a e val
FURMDILUALIVUTINIIYDT IuﬂWWLUUﬂqﬁﬂ']Uﬂqua?m“ﬁuﬁiw 1 GLﬂiJﬂﬂTUg ON

@ comnt - a X
Send

coénnected

connected

connected

connected

connected
connected

connected

[ Autoscral Ha lne ending 9600 baud Clear output

i
=

4.7 Serial Monitor vasenallaaindlui 1

&call
.
=0
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l Incoming message --> SW1OFF I

Conn:

connected
connected

connected

connected

connected
<

[ Autoseral talneendng . S00baud . | Clearoubut
U7 4.8 Serial Monitor vaugnaUnaindUui 1

13U 4.7 Wumsuanstorumgyhmsnuauainddudl 1 Wilaauz ON
figndadnanann NETPIE Freeboard uamssy Serial Monitor uulusunsa Arduino IDE wa
13U 4.8 Wunsuansdarumgihnisauauaiaddud 1 Wiaaus OFF figndadn
1190 NETPIE Freeboard uamas1u Serial Monitor uulusunsy Arduino IDE

SU# 4.9 NETPIE vauznalDneinduudi 2

v

NN 4.9 uamamihh NETPIE Freeboard  @sgldanunsamaunuleriiu
a c 2 ¢ [ a ey o val
dumeidniiuusiwes lundunmsevauaindgdun 2 Wllaaug ON
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© comnt - o ®
| Send
connectea 7y
connected

connected

connected

connected

connected

Incoming message --> SW20N ]
connected
connected
connected
connected
connected
connected
connected
connected
connected
connected
connected

connected
connected
connected
connected

] Autoserel tia e endng 9600 baud Cear autout

sJ 5 & a) = &
JU 4.10 Serial Monitor vaugnalaadingUuy 2

& comn - o X

connected
connected
cennected
connected
connected
connected
connected
cennected
connected
connected
connected

A4
I Incoming message --> SW2OFF I

connected

connected

connected

connected

connected

connected

connected

connected

connected v

] Autoserol N Ine ending Po0beud Clear output

U7 4.11 Serial Monitor UznaUnaing Ui 2
NNFUR 4.10 Wunsuansdeninuvashnmsmunuadiadlui 2 Wilaniue
ON ﬁqﬂﬁwﬂ"lmmﬂ NETPIE Freeboard u@netu Serial Monitor uulusunsu Arduino IDE
- Y ° a ey a vy o |
uaz9INgUN 4.11 Wumswansoruuusvhnisauauadnddui 2 Wilanus OFF fignda
\iun91n NETPIE Freeboard wanas i Serial Monitor uulusunsu Arduino IDE
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SUM 4.12 NETPIE anugnaillnaindisl Rainy Mode

EJ 153 d! k4 o
NNFUN 4.12 uaeanun NETPIE  Freeboard mpg“l’ummimmur@ulmmu
Suwesilnivusnwes Tunmdunmsaugueainddu Rainy Mode Tilanuz ON

& comn - o X

Incoming message --> RAINON I

connected

connected

connected
connected
connected

connected
<

] Auvtoscroll Molneendng . 9600 baud - Clear putput

gﬂﬁ 4.13 Serial Monitor uauznaUnaingys Rainy Mode
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S comn - o *

connected
connected
connected
connected
connected
connected
connected
connected
connected

I Incoming message --> RAINOFF '
connecte

connected
connected

connected

connected

connected

connected

connected

cennected

connected

connected

connected

o - —_— —_ L

[ Autoserol Nolneendng . %00bad .| | Gearoutput

gﬂﬁ 4.14 Serial Monitor vauznatlaadndyu Rainy Mode

1N3UR 4.13 WumsuamsdoanuvmgynsaauALaiad s Rainy Mode T3]
an1ue ON ﬁgnﬁuﬁwmmn NETPIE Freeboard wamaiu Serial Monitor uulusunsa
Arduino IDE wagainguil 4.14 lunisuanstomuuagyinnisaunuaindis Rainy Mode
Iiflaniuy OFF figndaidnunain NETPIE Freeboard wamatin Serial Monitor uilusunsy
Arduino IDE

& comn - o x

connected
connected
connected
connected
connected
connected
connected
connected
connected
connected
connected
connected

I Incoming message --> OpenAuto I

Inl

]

28
connected
Inl

0

29

connected

Inl
<

O Autosorol Molneendng . 9600bmd . Clear output

‘g‘lJ‘ﬁ! 4.15 Serial Monitor vasenanadndlu Automatic Open
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A 9 o a & 1 5
IN3UN 4.15 1Wunsuamsdamnuvasyinnismunuadnddu Automatic Open
ﬁgﬂdwﬁﬁmmn NETPIE Freeboard wa@ndsny Serial Monitor vuluswnsy Arduino IDE

@ comn - o X

connected
connected
connected
connected
connected
connected
connected
Incoming message --> ClearRainy l

connected
connected
connected
connected
connected
cennected
connected
connected
connected
connected

[ Autoscrol MNolneendng  S600baud Cear output

5Uf 4.16 Serial Monitor vauznaaaindu Clear Rainy

Y

| % ° a @i ) <
31N3UT 4.16 L‘ﬂum'ﬁuamwamwmmgmm‘mwﬂummﬂdiju Clear Rainy 1gn
#9191171210 NETPIE Freeboard wandei1u Serial Monitor Uulusunsy Arduino IDE

4.5 HANITNAADINTNIIUVBITZUUNINNA

Tudiuwainisnaans ‘Lumwsmﬁgwmmmiwwss@L%’ﬂ-@@ﬂé’mhﬁﬁﬁm%’u
é’miLgaaLﬁum'iﬁwmui'mﬁ'u*’uaaua%mmqaiu’, RF Reader Module, Ultrasonic Module
Sensor, Hall Effect Sensor, 2 Relay Module waznasulwih lngnwsiuvesszuugnuans
faguil 4.17

1

JUN 4.17 nmwsauveslssguin-eandaludfdmiudniibes
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I o o I fq': L7 o e o
Tudineasmsiney ﬂ&iﬂ’lﬂ’liﬁl@@ﬂﬂ?ﬂ‘ﬂ\?‘lﬂwﬂL‘UWW?HﬂUﬂQEUVJ 4.18

14 2/ o v o ot ot & -1
Eﬂ‘lﬂ 4.18 ’Nﬁl‘i‘llEN'U55@L‘U’]—E}E)ﬂE)ﬁlquﬂﬂ’]ﬁiUﬁG\’]LgEN

o o A o
Asvhnunesudnegdunsyiauees RFD Weth RFID Tag wWhldlng
#1891n1A (Antenna) RF Reader Module awadsdyaiaitdy NodeMCU uwazazyinnis
Uszanara  danshisiaduandennasulnimiesuly antduazasnsaladiludmlula
L A
PagUN 4.19

gﬂ'ﬁ 4.19 N15%1197494 RFID Reader Module Tuanuanian
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nsviugueenunsieuees Ultrasonic Sensor Module ilalgultas
v o oA oy 1 o ] U e
n3293UTnn it lnale NodeMCU agvimisuseanana wardinslisiaduandannasulni
Y <
nsnuuen uansluzui 4.20

JUN 4.20 N1391191v94 Ultrasonic Sensor Module Tuduanesn

Tudruves Hall Effect Sensor Wudmsadunisida-Ua wazsiundsvesuny
) = ° . | ] P
WulszalagavinisiansludiuvesaeUsegagun 4.21

g‘d‘fﬂ: 4.21 A15919U4U89 Hall Effect Sensor
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4.6 HANISNAADINIUNLILDUNLATULDUATIR

MsvnapseUNELATULY Android Emulator

1. hmsidhueundiedu PETs JUf 4.22 Aasidrguihusnuosuaundindu &
JUT 4.2

2. A@NTIY ENTER titevhnstingwiinaiuay fagud 4.24

3. ¥imsideuly Switch wnuhuumhiaanamsiUdsunlasiagui 4.25
lauandy Switch1 ON

;gU'*?i 4.24 whpuauvesueUnaLATY gﬂﬁl 4.25 Lﬁauﬂu Switch1 ON

YULDUNELATY
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4. iimsideuta Switch1 asnuduunimauansmsUBsuuUaiaguil 4.26
létuenda Switchl OFF

5. yhmsideuly Switch2 wnuhuumisiswanansiasunasiegui 4.27
levendn Switch2 ON

6. imstABuYal Switch2 nuTuuhmauansmsiUasuuuasiasui 4.28
lduend Switch2 OFF

7. ¥imsideutlu Rainy Mode enuuumTheauann s AsuiUassgui

4.29 leiuanin RainyON

3Ui 4.26 1 deutu Switch1 OFF SUT 4.27 (@eutlu Switch2 ON

VUL UNEATY UULDUNALATY

sU7l 4.28 deutly Switch2 OFF SUT 4.29 i@eutlu Rainy Mode ON
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#include <EEPROM.h>
#include <ESP8266WiFi.h>
#include <ESP8266WiFiMulti.h>
#include <WiFiClient.h>
#include <WiFiClientSecure.h>
#include <WiFiServer.h>
#include <WiFiUdp.h>
#include <SoftwareSerial.h>

#include <Ultrasonic.h>

#include <AuthClient.h>
#include <debug.h>
#include <MicroGear.h>
#include <MQTTClient.h>
#include <PubSubClient.h>
#include <SHA1.h>

#define TRIGGER 5 //D1
#define ECHO 4 //D2

#define D7 13 //D7 RX
#define D8 15 //D8 TX

int relayl = 14; //D5
intrelay2 = 12; //D6
int hallPin = 16; //DO

const char* ssid = "ECC510-2.4Ghz";

const char* password = "telecom510";

#define APPID "AutoDoorForPet”

#define KEY ~ "NVeS7ixyQKrSIWX"

#define SECRET "3KvFénvfnFhvecPNVmMBaVgjKb"
#define ALIAS "RelayControl"
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SoftwareSerial RFID(D7,D8); // RX | TX
Ultrasonic ultrasonic(D1,D2); // Trig PIN,Echo PIN

WiFiClient client;

char k;
int a,s;
int r=0;
int hallState=0;

int timer=0;
inti=1;

MicroGear microgear(client);

/* If a new message arrives, do this */
void onMsghandler(char *topic, uint8 t* msg, unsigned int msglen)
{

Serial.print("'Incoming message > ");

msglmselen] = "\0';

char strState[msglen];
for (inti=0; i< msglen; i++)
{
strState[i] = (char)msgl[il;
Serial.print((char)msg[il);
}
Serial.print(n();

String stateStr = String(strState).substring(0, msglen);

if (stateStr == "SW10ON")

8d



digitalWrite(relay 1,LOW);
digitalWrite(relay2,HIGH);
r=99;
microgear.chat("sw1","ON");
}
if (stateStr == "SW1OFF")
{
digitalWrite(relay 1,LOW);
digitalWrite(relay2,LOW);
F =99
microgear.chat("sw1","OFF");
}
if (stateStr == "SW20N")
{
digitalWrite(relay 1,HIGH);
digitalWrite(relay2,LOW);
r=99;
microgear.chat("sw2","ON");
}
if (stateStr == "SW20FF")
{
digitalWrite(relay 1,LOW);
digitalWrite(relay2,LOW);
r=99;
microgear.chat("sw2","OFF");
}
if (stateStr == "RAINON")
{
digitalWrite(relay1,LOW);
digitalWrite(relay2,LOW);
r=99;

microgear.chat("rain","ON");
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if (stateStr == "RAINOFF")
{

digitalWrite(relay 1,HIGH);
digitalWrite(relay2,HIGH);

r=99;
microgear.chat("rain","OFF");
}

if (stateStr == "OpenAuto”)
{

digitalWrite(relay 1,HIGH);
digitalWrite(relay2,HIGH);

=10
;microgear.chat("Auto”,"OPEN");
}

if (stateStr == "ClearRainy")

{

digitalWrite(relay1,LOW);
digitalWrite(relay2,LOW);

r=99;
microgear.chat("Clear","CLOSE");

void onFoundgear(char *attribute, uint8_t* msg, unsigned int msglen) {
Serial.print("Found new member > ");
for (int i=0; i<msglen; i++)
Serial.print((char)msgli]);
Serial.println();

void onlostgear(char *attribute, uint8_t* msg, unsigned int msglen) {
Serial.print("Lost member —> "),
for (int i=0; ixmsglen; i++)

Serial.print((char)msg[i]);
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Serial.printtn();

/* When a microgear is connected, do this */

void onConnected(char *attribute, uint8 t* msg, unsigned int msglen) {
Serial.println("Connected to NETPIE...");
/* Set the alias of this microgear ALIAS */
microgear.setAlias(ALIAS);

void setup() {
//ESP.wdtDisable(); ESP.wdtEnable(WDTO 8S),
microgear.on(MESSAGE,onMsghandler);
microgear.on(PRESENT,onFoundgear);
microgear.on(ABSENT,onLostgear);
microgear.on(CONNECTED,onConnected);

RFID.begin(9600);
Serial.begin(9600);
Serial.println("Starting...");
if (WiFi.begin(ssid, password)) {
while (WiFi.status() I= WL _CONNECTED) {
delay(500);
Serial.print(".");

Serial.printin("WiFi connected");
Serial.printin("IP address: ");
Serial println(WiFi.locallP());
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microgear.init(KEY,SECRET,ALIAS);
microgear.connect(APPID);
pinMode(relay1, OUTPUT);
pinMode(relay2, OUTPUT);
digitalWrite(relay1, LOW);
digitalWrite(relay2, LOW);
pinMode(hallPin, INPUT);
pinMode(D7, INPUT);
pinMode(D8, OUTPUT);

}

void loop()

{
ESP.wdtFeed();
iftmicrogear.connected())
{

Serial.println("connected"),
microgear.loop();

}

else

{

Serial.printin("connection lost, reconnect..."),

if(timer >= 5000)

{
microgear.connect(APPID);
timer = 0;

}

else timer += 100;

}
delay(100);

s = ultrasonic.Ranging(CM);
hallState = digitalRead(hallPin);
i = RFID.read(),
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if (RFID.available() == 0 && hallState == LOW &&r == 0)  // No
RFID and no sensor
{
digitalWrite(relay1, LOW);
digitalWrite(relay2, LOW);
Serial.printtn("In1");
Serial.println(a);
Serial.println(s);
delay(500);

if (RFID.available() > 0 && hallState == LOW && r == 0 && s > 20)
{

digitalWrite(relay1, LOW);

digitalWrite(relay2, HIGH);

Serial.println("In2");

Serial.println(a);

Serial.println(s);

delay(7500);

hallState = digitalRead(hallPin);
if (hallState == LOW && r == 0)
{
digitalWrite(relay1, LOW);
digitalWrite(relay2, LOW);
Serial.println("In3");
Serial.println(a);
serialFlush();
delay(5000);
}
else if (hallState == HIGH)

{
r=1;

i
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digitalWrite(relay2, HIGH);
Serial.printin("ing");
Serial.println(a);
}
}

hallState = digitalRead(hallPin);
if (hallState == LOW &&r == 1)
{
digitalWrite(relay1, LOW);
digitalWrite(relay2, LOW);
Serial.println("In5");
Serial.println(a);
serialFlush();
delay (5000);
r=20;

if (RFID.available() == 0 && hallState == 0 && r == 0 &&
(s==1||s==2||s==3||s==4||s==5||s==6||s==7||s==8|s==9||s==10||s==11]|s==12]|s==13||s=
=14||s==15||s==16||s==17||s==18||s==19))
{
digitalWrite(relay1, HIGH);
digitalWrite(relay2, LOW);
[ =2
Serial.printn("Out2");
Serial.println(a);
Serial.printin(s);
delay(7500);

hallState = digitalRead(hallPin);
if (hallState == LOW && r == 2)
{

digitalWrite(relay1, LOW);



digitalWrite(relay2, LOW);
Serial.printin("Out3");

r=0;

Serial.println(a);

delay(5000);
}

else if (hallState == HIGH && r == 2)

{
r=73

digitalWrite(relay1, HIGH);
Serial.printin("out4");

Serial.println(a);

}
}

hallState = digitalRead(hallPin);

if (hallState ==
{

LOW && r == 3)

digitalWrite(relay1, LOW);
digitalWrite(relay2, LOW);

delay (5000);

Serial.println("out5");

Serial.println(a);

r=0;

void serialFlush() {

}

while (RFID.available() > 0) {
char k = RFID.read();
r=0;

}

// Function for clear buffer
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Application

mainfests

<Zxml version="1.0" encoding="utf-8"7>

<manifest xmlns:android="http://schemas.android.com/apk/res/android"

package="com.example.jameswich.testnetpie">

<application
android:allowBackup="true"
android:icon="@drawable/iconnn"
android:label="@string/app _name”
android:roundlcon="@mipmap/ic_launcher_round"
android:supportsRtl="true"
android:theme="@style/AppTheme">
<activity android:name="Main2Activity">

<intent-filter>

<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
</activity>
<activity android:name="MainActivity" />

<meta-data
android:name="preloaded fonts"

android:resource="@array/preloaded fonts" />

<activity android:name=".Main3Activity"></activity>

</application>

</manifest>
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Java

package com.example.jameswich.testnetpie;

import android.annotation.SuppressLint;
import android.content.Intent;

import android.os.Handler;

import android.os.Message;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.util.Log;

import android.view.View;

import android.widget. ArrayAdapter;
import android.widget.ListView,

import android.widget. TextView;

import android.widget. Toast;

import android.widget. ToggleButton;

import java.utilArrayList;

import java.util.lllegalFormatCodePointException;

import io.netpie.microgear.Microgear;

import io.netpie.microgear.MicrogearEventListener;
public class MainActivity extends AppCompatActivity {

private Microgear microgear = new Microgear(this);

private String appid = "AutoDoorForPet"; /Z/APP ID

private String key = "NVeST7ixyQKrSIWX"; /KEY

private String secret = "3KvFénvinFhvecPNVmBaVejKb";, //SECRET
private String alias = "RelayControl”;

//private String alias = "A2";

private ArraylList<String> test= new ArrayList<>();



boolean state SW1 = false;
boolean state SW2 = false;
boolean state SW3 = false;

Handler handler = new Handler() {
@Override

public void handleMessage(Message msg) {
Bundle bundle = msg.getData();
String string = bundle.getString("myKey");

test.add(string);

//my TextView.setVisibility(View.INVISIBLE);

ArrayAdapter<String> adapter = new
ArrayAdapter<String>(MainActivity.this,android.R.layout.simple _list item 1 test)

//myTextView.append(string+"\n");

@SuppressLint("WrongViewCast")
@Override
protected void onCreate(Bundle savedinstanceState) {

super.onCreate(savedinstanceState);
setContentView(R.layout.activity main);
MicrogearCallBack callback = new MicrogearCallBack();
microgear.connect(appid,key,secret,alias);
microgear.setCallback(callback);

microgear.subscribe("RelayControl");
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findViewByld(R.id.CR).setOnClickListener(new View.OnClickListener(){

@Override
public void onClick(View v}
//microgear.publish("Topictest","SW10FF"):

microgear.chat("RelayControl","ClearRainy");

Toast.makeText(getBaseContext(),"ClearRainy", Toast.LENGTH SHORT).show()

)

;
findViewByld(R.id AutoON).setOnClickListener(new View.OnClickListener(){

@0Override

public void onClick(View v){
//microgear.publish("Topictest","SW20N");
microgear.chat("RelayControl","OpenAuto”);
Toast.makeText(getBaseContext(), "OpenAuto’,

Toast.LENGTH_SHORT).show();
}
b;

findViewByld(R.id.swTest).setOnClickListener(new View.OnClickListener(){
@Override

public void onClick(View v) {

if(lstate SW1){
state_SW1 = true;
microgear.chat("RelayControl","SW10ON"):
Toast.makeText(getBaseContext(),"Exit is
ON",Toast.LENGTH SHORT).show();

}
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elsef
state SW1 = false;
microgear.chat("RelayControl","SW10FF");
Toast.makeText(getBaseContext(),"Exit is
OFF",Toast.LENGTH_SHORT).show();
}

findViewByld(R.id.switch2).setOnClickListener(new View.OnClickListener(){

@Override
public void onClick(View v) {

if(lstate_ SW2){
state SW2 = true;
microgear.chat("RelayControl","SW20N");
Toast.makeText(getBaseContext(),"Entrance is
ON",Toast.LENGTH SHORT).show();
}
elsef
state SW2 = false;
microgear.chat("RelayControl","SW20FF");
Toast.makeText(getBaseContext(),"Entrance is
OFF", Toast.LENGTH_SHORT).show();



findViewByld(R.id.switch3).setOnClickListener(new View.OnClickListener(){

@Override
public void onClick(View v) {
iflstate_SW3){
state SW3 = true;
microgear.chat("RelayControl","RAINON");
Toast.makeText(getBaseContext(),"RainMode is
ON", Toast.LENGTH SHORT).show();
}
elsef
state SW3 = false;
microgear.chat("RelayControl","RAINOFF");
Toast.makeText(getBaseContext(),"RainMode is
OFF", Toast.LENGTH SHORT).show();

/*(new Thread(new Runnable()
{
int count = 1;
@Override
public void run()
{
while (IThread.interrupted())
try
{
runOnUiThread(new Runnable() // start actions in Ul thread

{
@Override
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public void run(f
//SW20N
//microgear.publish("Topictest", String.valueOf(count)+". Test

message");
microgear.publish("Topictest’, "SW20N");
count++;
}
Y
Thread.sleep(2000);
}
catch (InterruptedException e)
{
// 0oops
}
}
W.start()*/

protected void onDestroy() {
super.onDestroy();

microgear.disconnect();

protected void onResume() {
super.onResume();

microgear.bindServiceResume();

class MicrogearCallBack implements MicrogearEventListener {
@Qverride
public void onConnect() {
Message msg = handler.obtainMessage();

Bundle bundle = new Bundle();
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bundle.putString("myKey", "Now I'm connected with netpie");
msg.setData(bundle);
handler.sendMessage(msg);

Log.i("Connected","Now I'm connected with netpie");

@0Override

public void onMessage(String topic, String message) {
Message msg = handler.obtainMessage();
Bundle bundle = new Bundle();
bundle.putString("myKey", topic+" : "+message);
msg.setData(bundle);
handler.sendMessage(msg);

Log.{("Message" topic+" : "+message);

@Override

public void onPresent(String token) {
Message msg = handler.obtainMessage();
Bundle bundle = new Bundle();

non

bundle.putString("myKey", "New friend Connect :"+token);
msg.setData(bundle);
handler.sendMessage(msg);

Log.i("present","New friend Connect :"+token);

@0verride

public void onAbsent(String token) {
Message msg = handler.obtainMessage();
Bundle bundle = new Bundle();
bundle.putString("myKey", "Friend lost :"+token);
msg.setData(bundle);
handler.sendMessage(mse);

Log.("absent","Friend lost :"+token);



@Override

public void onDisconnect() {
Message msg = handler.obtainMessage();
Bundle bundle = new Bundle();

bundle.putString("myKey", "Disconnected");
msg.setData(bundle);
handler.sendMessage(msg);

Log.i("disconnect”,"Disconnected");

@Qverride

public void onError(String error) {
Message msg = handler.obtainMessage();
Bundle bundle = new Bundle();

n"on

bundle.putString("myKey", "Exception : "+error);
mseg.setData(bundle);
handler.sendMessage(msg);

Log.i("exception","Exception : "+error);

@0Override

public void onInfo(String info) {
Message msg = handler.obtainMessage();
Bundle bundle = new Bundle();
bundle.putString("myKey", "Exception : "+info);
msg.setData(bundle);
handler.sendMessage(msg);

non

Log.i("info","Info : "+info);
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import android.content.Intent;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.view.View;

import android.widget.Button;

public class Main2Activity extends AppCompatActivity {
Button Buttlink;
Button Buttl;

@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);

setContentView(R.layout.activity main2),

Buttlink=(Button) findViewByld(R.id.button);
Buttlink.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
Intent a = new Intent(Main2Activity.this,MainActivity.class);
startActivity(a);

;
Butt1=(Button) findViewByld(R.id.button2);

Buttl.setOnClickListener(new View.OnClickListener() {
@0Override
public void onClick(View v) {
Intent b = new Intent(Main2Activity.this,Main3Activity.class);
startActivity(b);



import android.support.v7.app.AppCompatActivity;

import android.os.Bundle;

public class Main3activity extends AppCompatActivity {

@Qverride
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);

setContentView(R.layout.activity main3);
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XML

<Zxml version="1.0" encoding="utf-8"7>

<android.support.constraint.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match parent"
android:layout_height="match parent”
android:background="@drawable/back1"

tools:context="com.example jameswich.testnetpie.MainActivity">

<TextView
android:id="@+id/textView"
android:layout_width="wrap_content"
android:layout_height="36dp"
android:textColor="#FFFFFF"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintLeft toleftOf="parent"
app:layout_constraintRight_toRightOf="parent"
app:layout_constraintTop toTopOf="parent"
app:layout_constraintVertical bias="0.498" />

<Button
android:id="@+id/CR"
android:layout width="350dp"
android:layout height="45dp"
android:layout_marginBottom="8dp"
android:layout_marginEnd="8dp"
android:layout_marginStart="8dp"
android:layout_marginTop="8dp"
android:fontFamily="@font/boogaloo"
android:text="Clear Rainy"
android:textSize="20dp"
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app:layout_constraintBottom_toBottomOf="parent"
app:layout _constraintEnd toEndOf="parent"
app:layout_constraintEnd_toStartOf="parent"
app:layout_constraintTop toTopOf="parent"
app:layout_constraintVertical_bias="0.308" />

<Button
android:id="@+id/AutoON"
android:layout width="350dp"
android:layout_height="45dp"
android:layout_marginBottom="8dp"
android:layout_marginEnd="8dp"
android:layout marginStart="8dp"
android:layout_marginTop="8dp"
android:fontFamily="@font/boogaloo”
android:text="AUTO ON"
android:textSize="20dp"
app:layout constraintBottom toBottomOf="parent"
app:layout constraintEnd toEndOf="parent"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent"
app:layout_constraintVertical _bias="0.408" />

<Switch
android:id="@+id/swTest"
android:layout width="300dp"
android:layout_height="40dp"
android:layout_marginBottom="8dp"
android:layout_marginStart="16dp"
android:layout_marginTop="8dp"
android:fontFamily="@font/boogaloo”
android:text="Entrance"
android:textColor="#FFFFFF"
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android:textSize="35sp"

android:textStyle="bold"
app:layout_constraintBottom toBottomOf="parent"
app:layout constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent"
app:layout_constraintVertical _bias="0.017" />

<Switch
android:id="@-+id/switch2"
android:layout_width="300dp"
android:layout_height="40dp"
android:layout_marginBottom="8dp"
android:layout _marginStart="16dp"
android:layout_marginTop="8dp"
android:fontFamily="@font/boogaloo”
android:text="Exit"
android:textColor="#FFFFFF"
android:textSize="35sp"
android:textStyle="bold"
app:layout_constraintBottom_toBottomOf="parent"
app:layout _constraintStart_toStartOf="parent"
app:layout_constraintTop toTopOf="parent”
app:layout_constraintVertical _bias="0.105" />

<Switch
android:id="@+id/switch3"
android:layout _width="300dp"
android:layout height="40dp"
android:layout _marginBottom="8dp"
android:layout_marginStart="16dp"
android:layout_marginTop="104dp"
android:fontFamily="@font/boogaloo"

android:text="Rainy Mode"

android:textColor="#FFFFFF"



android:textSize="35sp"

android:textStyle="bold"

app:layout_constraintBottom toBottomOf="@+id/listltem"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop toTopOf="parent”

app:layout_constraintVertical bias="0.216" />

</android.support.constraint.ConstraintLayout>

<?xml version="1.0" encoding="utf-8"7>

<android.support.constraint.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:background="@drawable/back1"

tools:context="com.example.jameswich.testnetpie.Main2Activity">

<TextView
android:id="@+id/textView2"
android:layout_width="wrap_content"
android:layout_height="wrap content"
android:layout_marginBottom="8dp"
android:layout_marginEnd="8dp"
android:layout_marginStart="8dp"
android:layout_marginTop="8dp"
android:fontFamily="@font/fjalla_one"
android:text="AUTOMATIC ENTRANCE-EXIT DOOR FOR PETS"
android:textAlignment="center"
android:textColor="#FFFFFF"
android:textSize="30sp"
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android:textStyle="bold"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintEnd_toEndOf="parent"
app:layout constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent"
app:layout_constraintVertical bias="0.136" />

<Button
android:id="@+id/button”
android:layout_width="250dp"
android:layout_height="50dp"
android:layout_marginBottom="8dp"
android:layout_marginEnd="8dp"
android:layout_marginStart="8dp"
android:layout_marginTop="8dp"
android:fontFamily="@font/boogaloo”
android:text="CONTROL"
android:textSize="24sp"
app:layout_constraintBottom toBottomOf="parent"
app:layout _constraintEnd toEndOf="parent"
app:layout constraintStart_toStartOf="parent"
app:layout_constraintTop toTopOf="parent"
app:layout_constraintVertical bias="0.402" />

<Button
android:id="@+id/button2"
android:layout_width="250dp"
android:layout_height="50dp"
android:layout_marginBottom="8dp"
android:layout_marginEnd="8dp"
android:layout_marginStart="8dp"
android:layout_marginTop="8dp"
android:fontFamily="@font/boogaloo"
android:text="ABOUT"
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android:textSize="24sp"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintend tokndOf="parent"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent” />

</android.support.constraint.ConstraintLayout>

<Zxml version="1.0" encoding="utf-8"7>

<android.support.constraint.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match parent"
android:layout_height="match parent"
android:backeround="@drawable/back1"

tools:context="com.example.jameswich.testnetpie.Main3Activity">

<TextView
android:layout width="100dp"
android:layout_height="46dp"
android:layout_marginBottom="8dp"
android:layout_marginEnd="8dp"
android:layout_marginStart="8dp"
android:layout_marginTop="8dp"
android:text="ABOUT"
android:textColor="#FFFFFF"
android:textSize="30dp"
android:textStyle="bold"
app:layout_constraintBottom toBottomOf="parent"
app:layout_constraintEnd toEndOf="parent"
app:layout_constraintHorizontal _bias="0.029"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent”



app:layout_constraintVertical bias="0.035" />

<TextView

android:layout_width="350dp"
android:layout_height="wrap_content"
android:layout_marginBottom="8dp"
android:layout_marginEnd="8dp"
android:layout_marginStart="8dp"
android:layout_marginTop="8dp"
android:text="@string/t1"
android:textAlignment="viewStart"
android:textColor="#FFFFFF"
android:textSize="16dp"
android:textStyle="bold"
app:layout_constraintBottom toBottomOf="parent"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop toTopOf="parent"
app:layout_constraintVertical bias="0.234" />

<TextView

android:layout width="wrap_content"
android:layout_height="wrap content"
android:layout_marginBottom="8dp"
android:layout marginEnd="8dp"
android:layout_marginStart="8dp"
android:layout_marginTop="8dp"
android:text="Author"
android:textColor="#FFFFFF"
android:textSize="25dp"
android:textStyle="bold"
app:layout_constraintBottom toBottomOf="parent"
app:layout_constraintEnd _toEndOf="parent"

app:layout_constraintHorizontal bias="0.029"
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app:layout_constraintStart_toStartOf="parent
app:layout_constraintTop_toTopOf="parent"
app:layout _constraintVertical bias="0.645" />

<TextView
android:layout_width="wrap content”
android:layout_height="wrap_content"
android:layout_marginBottom="8dp"
android:layout_marginEnd="8dp"
android:layout_marginStart="8dp"
android:layout_marginTop="8dp"
android:text="@string/n1"
android:textColor="#FFFFFF"
android:textStyle="bold"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintEnd _toEndOf="parent"
app:layout_constraintHorizontal bias="0.033"
app:layout_constraintStart_toStartOf="parent”
app:layout _constraintTop_toTopOf="parent"
app:layout_constraintVertical bias="0.697" />

<TextView
android:layout_width="wrap content”
android:layout_height="wrap content"
android:layout_marginBottom="8dp"
android:layout_marginEnd="8dp"
android:layout_marginStart="8dp"
android:layout_marginTop="8dp"
android:text="@string/n2"
android:textColor="#FFFFFF"
android:textStyle="bold"
app:layout_constraintBottom_toBottomOf="parent"

app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintHorizontal _bias="0.033"
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app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent”
app:layout_constraintVertical bias="0.737" />

<TextView
android:layout_width="wrap content"
android:layout_height="wrap _content"
android:layout_marginBottom="8dp"
android:layout_marginEnd="8dp"
android:layout marginStart="8dp"
android:layout_marginTop="8dp"
android:text="@string/n3"
android:textColor="#FFFFFF"
android:textStyle="bold"
app:layout_constraintBottom_toBottorOf="parent"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintHorizontal bias="0.036"
app:layout _constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent”
app:layout_constraintVertical bias="0.777" />

<TextView
android:layout_width="wrap content"
android:layout_height="wrap _content”
android:layout_marginBottom="8dp"
android:layout_marginEnd="8dp"
android:layout_marginStart="8dp"
android:layout_marginTop="8dp"
android:text="@string/nd"
android:textColor="#FFFFFF"
android:textSize="30dp"
android:textStyle="bold"
app:layout_constraintBottom toBottomOf="parent

app:layout_constraintEnd_toEndOf="parent"
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app:layout_constraintHorizontal bias="0.03"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent”
app:layout constraintVertical bias="0.856" />

<TextView
android:layout_width="216dp"
android:layout _height="18dp"
android:layout_marginBottom="8dp"
android:layout_marginEnd="8dp"
android:layout_marginStart="8dp"
android:layout_marginTop="8dp"
android:text="@string/n5"
android:textColor="#FFFFFF"
android:textStyle="bold"
app:layout_constraintBottom toBottomOf="parent"
app:layout_constraintEnd toEndOf="parent"
app:layout_constraintHorizontal bias="0.052"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent"
app:layout_constraintVertical_bias="0.901" />

</android.support.constraint.ConstraintLayout>
<Zxml version="1.0" encoding="utf-8"7>
<resources>
<color name="colorPrimary">#360323</color>
<color name="colorPrimaryDark">#4e0422</color>

<color name="colorAccent">#3dfa89</color>

</resources>
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<7xml version="1.0" encoding="utf-8"7>
<resources>
<array name="com_google android_gms fonts_certs">
<item>@array/com_google android_gms fonts_certs dev</item>
<item>@array/com_google_android _gms fonts certs prod</item>
</array>
<string-array name="com_google android_gms_fonts certs_dev">

<item>

MIIEqDCCASCgAWIBAGIJANWFUGX9007 IMAOGCSGSIb3DQEBBAUAMIGUMQswCQYDVQ
QGEWJVUZETMBEGATUECBMKQ2FsaWZvem5pY TEWMBQGATUEBXMNTW9 1bnRhaWdg
VmlldzEQMAGGATUEChMHQW5kem9pZDEQMA4GATUECXMHQWSkem9pZDEQMAGGA
1UEAXMHQWS5kem9pZDEIMCAGCSqGSIb3DQEJARYTYWSkermn 9pZEBhbmRyb2lkLmNvb
TAeFWOWODAOMTUYyMzM2NTZaFw0zNTASMDEYyMzM2NTZaMIGUMQswCQYDVQQGEw
JVUZETMBEGA1UECBMKQ2FsaWZvem5pY TEWMBQGATUEBXMNTW9 1bnRhaWdgVmlld
ZEQMA4GATUEChMHQW5kem9pZDEQMAGGATUECXMHQWS5kem 9pZDEQMAAGATUEAX
MHQW5kecm9pZDEIMCAGCSGSIb3DQEJARYTYWSkem9pZEBhbmRyb2lkLmNvb TCCAS
AWDQYJKoZIhveNAQEBBQADggENADCCAQgCggEBANDOLggKv+IXTAGNs8/TGFyOPTP6D
HThvbbR24kT9ixcOd9W+EaBPWW+wPPKQmMsHxajtWjmQwWfna8mZuSeJS48LIgAZ Kk
pFeVyxW0OgMBuUjb8X8ETrWy550NaFtl6t9+u7hZeTfHwgNvacKhp1RbE6ABRGWyNnwMVX
8XW8N1+UjFag6GCIukTdgmpN2afb8sCjUigqg0GuMwYXrFVee 74bQgl HWGIwPmvmLHC
69EHEKWr22ijxdOKX(SIx2xT1AsSHee70wW5iDBiKdaph2 7yH3TxkXy9V89TDdexAcKk/cVHY
NnDBapcavl7yORiQ4biu8ymM8Ga/nmzhRKya6G0cGw8CAQOjgfwwefkwHQYDVROOBBY
EFI0cxb6VTEM8YYYEFbBMVAPY T+CyMIHIBgNVHSMEgcEwgb6AFI0cxb6VTEMBYYY6EFbB
MVAPY T+CyoYGaplGXMIGUMQswCQYDVQQGEwWIVUzZETMBEGATUECBMKQ2FsaWZvem
5pYTEWMBQGATUEBXMNTW91bnRhaWadgVmlldzEQMA4GATUEChMHQW5kem9pZDEQ
MAAGATUECXMHQWS5kecm9pZDEQMAAGATUEAXMHQWSkem9pZ DEIMCAGCSgGSIb3DQ
EJARYTYW5kecm9pZEBhbmRyb2lkLmNVHYIJANWFUGX9007 IMAWGA1UdEWQFMAMBAf
8wDQYJKoZIhveNAQEEBQADgeEBABNTDPEF+3iSPOWNfdIjlz1 AlnrPzgAIHVVXxunW7SBrD
hEglQZBbKIEK5KTOMtKoOD1JMrSulxuTKEBahWRbgHsXclaXjoBADbOkkVEJu/Lh5hgYZ
nOjviba8Ld7HCKePCVePoTJBdI4fvugnL8TsgK05alskyYOhKIGL8KfGfGTL1lzOv2KoWDOKW
WIAWPoGChZxmQ+nBli+ewYMzM1vAkP+aaylLe0alEQiml0alO762r0GX0O0ks+UeXde2Z
4e+85/pf7pITEI/tP+MxJTALWIQUWEVIIKTk+jkbgxbsh8nfBUapfKgYnOeidpwq2AzVp3ju



115

Y17//fknaPhJD9gs=
</item>
</string-array>
<string-array name="com_google_android_gms_fonts certs_prod">

<item>

MIEQzCCAyugAWIBAGIJAMLShOZKSJCNMAOGCSGGSIb3DQEBBAUAMHQXCZAJBGNVBAYT

AWVTMRMWEQYDVQQIEwpDYWxpZm9ybmlhMRYWFAYDVQQHEW 1 Nb3VUdGFE pbiBWaw
V3MRQWESYDVQQKEWtHb29InbGUgSWS5jLIEQMAGGALUECXMHQWSkem9pZDEQMAAGA
TUEAXMHQWS5kem9pZDAe FwOWODAAMEyMzEzMzRaFw0zNjAXMDcyMzEzMzRaMHQx

CzAJBgNVBAYTAIVTM RMwWEQYDVQQIEwpDYWxpZm9ybmlhMRYWFAYDVQQHEWINb3V
udGFpbiBWaWV3MRQwWEgYDVQQKEWtHbE29nbGUgSW5|LIEQMAGGATUECXMHQWSkem

9pZDEQMAGGATUEAXMHQWSkecm9pZDCCASAWDQYIKoZIhveNAQEBBQADggENADCCA

QgCegEBAKIWLEDYO6IIrggWhixJOKdoR8qtWOI9YdsypEwPpt1 TTcvZApxsdyxMJZ2JORla

nd2q5GT2y5b+3JKkedxil DmpHpDsz2WCbhdxgxRezfey5YZnTJAVZbHOXgWVW/8lGmPayv
XVWnIJS6HXk+BVKZF+JcWjAsh/GEug/eFdpuzSgeYTcfi6idkyugwfYwXFU 1 +5fZKUaRKY
CwkkFQVfcAs1fXA5V+++FGfvj)/CxURaSxa BvGAGDhfXE28LWuT90zCl5xwaY g50GazvV2
4mZV50000yZ31j7kYviwYKENeADWbSXDAJEqO4k//0zOHKIUIGYXtqw/AOLFFtqoZKFjn
kCAQOjgdkwed YWHQYDVROOBBYEFMd9jMIhF 1Ylmn/Tgt9rd5jk 1 4alMIGmBgNVHSMEgZ4
WgZUAFMAIJMIhF1YImn/Tet9rd5jk14aloXikdjBOMQswCQYDVQQGEWVUZETMBEGATUE
CBMKQZFsaWZvem5pYTEWMBQGALUEBXMNTW91bnRhaWagVmlldzEUMBIGATUEChM
LR29vZ2xUEluYydxEDAOBGNVBASTBOFuZHJvaWQxEDAOBSNVBAMTBOFUZH vaWSCCQ

DCAIdGZEowj TAMBgNVHRMEBTADAQH/MAOGCSqGSIb3DQEBBAUAAGIBAQBLOLL O74Uw
LDYKqgs6Tm8/yzKkEu116FmHarkaymUIEOP9KaMftGIMexFlaYjzm B20xZyl6euNXEsQH8g
JwyxCUKRINexBiGcCEyj6z+alfuHHvkiaai+KL8W1EyNmgjmyy8AWT7P+LLIkR+ho5zEHatR
bM/YAnqGcFh5iZBgpknHf1SKMXFhddd239F) 1WYfbMDMy3NS5CTMQ2XFI1MveyUTdZ
PErjQfTbQe3aDQsQcafEQPD+n gACtifKZONPOISILIKR/WbNvyz6ENWPITrV2KRKEjH78ZM
cUQXgOL3BYHJ3Lc69Vs5Ddf9UUGGMYdX3WFMBEMh/9iFBDAaTCK

</item>
</string-array>

</resources>
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<7xml version="1.0" encoding="utf-8"?>
<resources>
<color name="ic_launcher_background">#26A69A</color>

</resources>

<7xml version="1.0" encoding="utf-8"7>
<resources>
<array name="preloaded fonts" translatable="false">
<item>@font/abril_fatface</item>
<item>@font/boogaloo</itermn>
<item>@font/bungee</item>
<item>@font/bungee inline</item>
<item>@font/fjalla_one</item>
<item>@font/freckle face</item>
<item>@font/keania_one</item>
<item>@font/monoton</item>
<item>@font/smythe</item>
<item>@font/viga</item>
<item>@font/yanone_kaffeesatz_bold</item>
</array>

</resources>

<resources>

<string name="app_name">PETs</string>

<color name="yellow">#FFC300</color>

<color name="black">#020202</color>

<string name="t1">This thesis aims to design and create the automatic entrance-
exit door for pets. A device is collaborated between microcontroller, RFID reader,
Ultrasonic sensor module and application. This thesis is divided into two parts: the
first part is the opening and closing solenoid using RFID reader for the entrance and

using Ultrasonic sensor module for the exit. For checking the opening and closing of



iy

the hinges, use hall effect sensor. The second part is the opening and closing
solenoid control via the internet, control by android’s application.</string>
<slring name="n1">Nattapong Chaiyarat</string>
<string name="n2">Patima Netlomwong</string>
<string name="n3">Phattharaphorn Phimpa</string>
<string name="n4">Advisor</string>

<string name="n5">Asst.Prof.Dr. Siraphop Tooprakai</string>

</resources>

<resources>

<l-- Base application theme. -->
<style name="AppTheme" parent="Theme.AppCompat.Light.DarkActionBar">
<l-- Custornize your theme here. —->
<item name="colorPrimary">@color/colorPrimary</item>
<item name="colorPrimaryDark">@color/colorPrimaryDark</item>
<item name="colorAccent">@color/colorAccent</item>
</style>

</resources>
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Microgear

Java

<2xml version="1.0" encoding="utf-8"7>

<manifest xmlns:android="http://schemas.android.com/apk/res/android"

package="io.netpie.microgear">

<uses-permission android:name="android.permission.INTERNET" />

<uses-permission android:name="android.permission. ACCESS WIFI STATE" />

<uses-permission android:name="android.permission. ACCESS NETWORK_STATE"
/>

<application
android:allowBackup="true"
android:label="@string/app _name"
android:supportsRtl="true">
<service android:name=".MicrogearService" />

</application>
</manifest>
<resources>

<string name="app_name">Microgear</string>

</resources>
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Gradle Scripts
build.gradle(Project: Microgear-test-microgear)
/7 Top-level build file where you can add configuration options common to all sub-

projects/modules.
buildscript {

reposilories {
google()
jcenter()
}
dependencies {
classpath 'com.android.tools.build:gradle:3.0.1'

/7 NOTE: Do not place your application dependencies here; they belong
/7' in the individual module build.gradle files

allprojects {
repositories {
google()
jcenter()

task clean(type: Delete) {
delete rootProject.buildDir
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build.gradle (Module: app)
apply plugin: 'com.android.application’

android {
compileSdkVersion 26
defaultConfig {
applicationld "com.example jameswich.testnetpie"
minSdkVersion 18
targetSdkVersion 26
versionCode 1
versionName "1.0"
testinstrumentationRunner "android.support.test.runner.AndroidJUnitRunner”
}
buildTypes {
release {
minifyEnabled false
proguardFiles getDefaultProguardFile('proguard-android.txt’), ‘proguard-
rules.pro'

}

dependencies {
implementation fileTree(dir: 'libs', include: [* jar])
implementation 'com.android.support:appcompat-v7:26.1.0'
implementation 'com.android.support.constraint:constraint-layout:1.0.2'
testimplementation ‘junit;junit:4.12'
androidTestimplementation ‘com.android.support.test:runner:1.0.1'
androidTestimplementation 'com.android.support.test.espresso:espresso-
core:3.0.1'
compile 'io.netpie:microgear:1.1.3'



build.gradle (Module: microgear)
apply plugin: 'com.android.library’

ext {
PUBLISH_GROUP_ID = "io.netpie'
PUBLISH_ARTIFACT ID = 'microgear’
PUBLISH_VERSION = '1.1.3'

android {
compileSdkVersion 25
buildToolsVersion "25.0.0"

defaultConfig {
minSdkVersion 15
targetSdkVersion 25
versionCode 1

versionName "1.0"
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testinstrumentationRunner "android.support.test.runner. AndroidJUnitRunner"

}
buildTypes {
release {
minifyEnabled false

proguardFiles getDefaultProguardFile('proguard-android.txt'), 'proguard-

rules.pro’

}

dependencies {

compile fileTree(dir: 'libs', include: [*jar'])
compile 'com.android.support.constraint:constraint-layout:1.0.2"
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androidTestCompile('ccm.android.support.test.espresso:espresso—core:Z.2.2’, {
exclude group: 'com.android.support’, module: 'support-annotations'

}

compile ‘com.android.support:appcompat-v7:25.0.1'

testCompile 'junit;junit:4.12'

compile files('libs/BASE64Decoder jar')

compile ﬁles('libs/org.ec:lipse.paho.dient.mqtth—l.O.2.jar')

apply from: ‘https://raw.githubusercontent.com/blundell/release-android-
library/master/android-release-aar.gradle’
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gradle-wrapper.properties(Gradle Version)

#Sat Mar 03 22:51:31 ICT 2018

distributionBase=GRADLE_USER HOME

distributionPath=wrapper/dists

zipStoreBase=GRADLE USER HOME

zipStorePath=wrapper/dists
distributionUrl=https\://services.gradle.org/distributions/gradle-4.1-all.zip
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I, Pin Defiition (WEIGAND: - 2. Pin definition (TTL interfece R&231 date formast: :
Pl Pl:
PIN1 DATAD BIN1 o4
PIINZ DATAL PIN2 RX
PIM3 PIN3
PIM4 @D PIN4 i
PINS +3V(DC) PINS +5V(DC)
Pl: P
PIN1 ANTIL ol ANT1
PIN2 ANT2 P2 ANT2
B3 Pa:
pni  LED s LED
PN +5V(DC) NI -3V(DC)
PING GD PIN3 D
Specification and Parameter -
Fraquency 125KHz
Baud Rate 9600 (TTL Electrieity Level R8232 format)
interface Weigang26 Or TTL Electrictty Lavel RS232 format
Power supply | DC 3V (+3%)
Current < 50Ma
Operating =50mm (Depend on Card Tag chape, manufacturer)
range
Expand IO N/A
port
Indication N/A
light
Workme -10°C~ +70°C
temperature
Storage -20°C~ +80°C
temperature
Max. humidity | Relatrve humidity 0 ~ 93%
Size I8 i mm=19mm=9mm




Wiegand Format 26bit output data format

Read only ID as 4 byte, form as below:-

D37

D36 D33 D34 D33 D32 D31 D30
D27 D26 D25 D24 D23 D22 D21 D20
D17 D16 D15 D14 D13 Di2 D11 D10
DoO7 D06 DO3 D04 D03 D02 D01 D00
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Wiegand Format 26 bits format form by 26 bits data which including 24 bit user data and

2 bit parity bit. As far as module concerned, former 12bit of 24 bit data is even & the

behind 12bits 13 odd.

24 bit data correspond to 32 bit is read only 24bit which behind ID, LE. D27-D20, D17-

D10, DO7T-DO0,
Output data format as chart below:

10

11

12113
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Thereinto :
PE is even bit. PO is odd bit;

E is the data bit which was involved in even, O is the data bit which was

involved in odd;

- -

DXX i the data bit which correspond to Mifare@ Standard & Light card read
only ID;
Wiegand Format 26bit output time sequence:




127

HOLD *l r
55
Ti‘ii) TIW TﬁD
“ =
WDo U U 855 U U
| |4 Toy
DATA ] { { 1 .. 1 0 0
Z6bits
Symbol Specification Representative value
Tep Send data to active time 2ms
extension
Tsp Send data to fimsh 2ms
time extension
Tow Data impulse width 80us
Trw Data impulse interval Ims
width
Reading Type -

Standard design -- card can’t be read again within the range of read antenna after read once. User must

move it out of reading antenna range first, swipe card again & can be read.

Special design -- card can be read continuously within the range of read antenna.
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TTLInterface RS232 Data output format

1. 9600bps,N.8.1
2. CHECKSUM: card 10byte DATA entire do XOR operation

[2 ] 10ASCII Data Characters Checksum |03 |

Example: card number: 62E3086CED
Output data:36H, 32H. 45H, 33H, 30H, 38H, 36H. 43H, 45H. 44H

CHECKSUM: (62H)XOR (E3H) XOR (08H)XOR (6CH)XOR (EDH)=08H

2. Time sequence chart
CcP

I
DATAI I‘_'|‘_.]

140ms 70ms

— sttBit < Bito X Bt X Wy // X Bit1 Y stopBit
U =

104ps

Y4
statBit X Bit0 X Bitt X ’ {/ X Bt > StopBit
— e N P

104ps
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MT3608

FEATURES

» Integrated 80mQ PowerMOSFET

» 2V to 24V InputVoltage

* 1.2MHz Fixed SwitchingFrequency

* Internal 4A Switch Current Limit

* Adjustable Output Voltage

* Internal Compensation

* Up to 28V OutputVoltage

* Automatic Pulse Frequency Modulation
Mode at LightL cads

*up to 97%E ffictency

* Availableina 6-Pin SOT13-6 Package

APPLICATIONS
* Battery-Powered Equipment
* Set-Top Boxed
* LCD Bais Supply
* DSL and Cable Modems and Routers
» Networking cards powered from PCI or

High Efficiency 1.2MHz
2A Step Up Converter

GENERAL DESCRIPTION

The MT3608 is a coastant frequency, 6-pin SOT23
current mode step-up converter intended for small, low
power applications. The MT3608 switchesat 1.2MHz
and allows the use of tiny, low cost capacitors and
inductors 2mm or less in height. Internal soft-start
results in small inrush currentand extends battery life.
The MT3608 features avtomatic shifting to pulse
frequency modulation mode at light loads. The
MT3608 includes under-voltage lockout, curreat
limsting, and thermal overload protection to prevent
damage i the event of an output overload. The
MT3608 s available in a small 6-pin SOT-23
package.

PCI expressslots
TYPICAL APPLICATION
Efficiency
L1 -
vai c1 L £ J Dr.'l e Vin=5V; Vout=12V
vin swi- g / “"\
c2 £ | ue
ON/OFF| —EN - b | %%
g | w100
=

GND FB
r R2 3
|

Figure 1. Basic Application Circuit
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ABSOLUTE MAXIMUM RATINGS

IN, EN voltages ... ..o .. 0.3V to 26V SW Voltage ... ... 203V to 30V
Operating Temperature... ... -40°C to +33°C FB Storage Temperature Range -63°C to 130°C Peak
Voltages...... ..o DEVREV SW Sink and Source Current ... 44 Lead
Tunction Temperature ....................160°C Temperature(Soldering, 10s)...+300°C

PACKAGE/ORDER INFORMATION

PIN DESCRIPTION

iz |2 Elh
Fil IZ _4__'“

S0TI13-6 (MT3608)

sw E II Nt
£

PIN NAME FUNCTION

i SW Power Switch Output. SW is the drain of the internal MOSFET switch. Connect the power
tnductor and output rectifierto SW. SW can swing between GND and 28V

2 GND | Grouad Pin

3 FB Feedback Input. The FB voltage is 0.6V. Connect 2 resistor divider to FB.
RegulatorOn/OffControllnput. A highinputatEN turnsonthe converter,anda low input

4 EN turns it off. When not used, connect EN to the input supply for automatic startup.

: N Input Supply Pin. Must be locally bypassed.

b NC NC

Aerosemi Technology Co., Ltd
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ELECTRICAL CHARACTERISTICS

(Voe=Ven=3V, Ta=25°C, unless otherwise noted.)

Parameter Conditions MIN TYP MAX unit
Operating Input Voltage z 24 v
Uader Voltage Lockout 1.98 v
Undes Voltage Lockout Hysteresis 100 mV
Current (Shutdown) Vex=0V 0.1 1 pA
Quiescent Current (PFM) Vee=0.7V, No switch 100 200 nA
Quiescent Curreat (FWM) Vee=0.3V, switch 1.6 2.2 mA
Switching Frequency 1t MH:z
Maximum Duty Cycle Vez=0V 90 %
EN Input High Voltage 13 v
EN Input Low Voltage 04 v
FE Voltage 0.588 0.6 0.6112 Ay
FB Input Bias Current Ves=10.6V -30 -10 1A
SW On Resistance (1) 80 150 mQ
SW Current Limit (1) V= 3V, Duty cycle=30% + A
SW Leakage Vaw=20V 1 nA
Thermal Shutdown 1533 °C

Note:
1) Guaranteed by design, not tested.

Aerosemi Technology Co., Ltd



OPERATION

The MT3608 uses a fixed frequency, peak current
mode boost regulator architecture to regulate voltage
at the feedback pin. The operation ofthe MT3608 can
be uaderstood by referring to the block diagram of
Figure 3. At the start of each oscillator cycle the
MOSFET is turned onthrough the control circuitey. To
prevent sub-harmonic oscillations at duty cveles
greater than 50 percent, a stabilizing ramp is added to
the output of the current sense amplifierand the result
s fed mnto the negative input of the PWM comparator.
Whenthisvoltageequals

132

The output voltage of the error amplifier the power
MOSFET is turned off. The voltage at the output of the
error amplifier is an amplified version of the
difference between the 0.6V bandgap reference
voltage and the feedback voltage. In this way the peak
current level keeps the output in regulation. If the
feedback voltage starts to drop, the output of the error
amplifier increases. These results in more current to
flow through the power MOSFET thus mcreasing the
power delivered to the output. The MT3608 has
internal soft start to limit the amount of input current at
startup and to also limitthe amouat of overshoot on the
output.

SW
- i CONTROL = o
b o LOGIC M
ERROR
AMPLIFIER PWM
0.6V COMPARATOR
A /
+ g \
M CURRENT
SENSE
AMPLIFIER GND
osc

Figure 3. Functional Block Diagram

Aerosemi Technology Co., Ltd
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TYPICAL OPERATING CHARACTERISTICS
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MT3608

APPLICATION INFORMATION

Setting the Output Voltage

The internal reference VREF is 0.6V (Typical).The
output voltage 15 drvided by a resistor divider R1 and R2
to the FB pin. The output voltage 1s given by
R
Varr =Vege ¥ {1 )

Inductor Selection

The recommended values of inductor are 4.7 to
22uH. Small size and better efficiency are the major
concerns for portable device, such as MT3608 used for
mobile phone. The inductor should have low core loss at
1.2MHz and low DCR for better efficiency. To avoid
mductor satoration current rating  should be
considered.

Capacitor Selection

Input and output ceramic capacitors of 22uF are
recommended for MT3608 applications. For better
voltage filtering, ceramic capacitors with low ESR. are
recommended. 3R and XTR types are suitable because
of their wider voltage and temperature ranges.

Diode Selection

Schottky diode is a good choice for MT3608 because
of its low forward voltage drop and fast reverses
recovery. Using Schottky diode can get better
efficiency. The high speed rectification is also a good
characteristic of Schottky diode for high switching
frequency. Current rating of the diode must meet the root
mean square of the peak current and output average
current multiplication as following :

I (RM5) = .J]or.'rx T oz

Layout Consideration

For best performance of the MT3608, the following guidelines
must be strictly followed.

B

Inputand Qutput capacitors should be placed
closetothe IC and connectedto ground plane

to reduce noise coupling

The GND should be comnected to a strong
ground plane for heat sinking and anoise
protection.

Keep the mam current traces as possible as short
and wide.

SW node of DC-DC coaverter is with high
frequency voltage swing. It should be kept at a
small area.

Place the feedback components as close as
posstble to the IC and keep away from the noisy
devices.

Aerosemi Technology Co., Ltd
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PACKAGE DESCRIPTION MT3608
. 180 . e | 7!*
& d :
L= %) [ R (O - ) O O A
Eoe Note 7 H m ﬂ iy _? 1
EXAMPLE _ - f
TOP MARK |
_‘1? W T LS O —— _.| [ |_2.60
178 [~ 300 e
PIN1 — :
T |[ r !
u L;,] u I H,_d;__l_,_____ _t
1 3 - i
f /IA—___T \
= \ 3: 1,45 MAX ,:‘ IWNLH
' SEATING PLANE \\%le' \ /" '——)I | J_ 0.08

A I 020
ﬂ»{ '* —-I 096 sscl- 2 15 BEE DETAIL "A"

GAUGE PLANE
0.25 BSC

Figure 4. TSOT213-6 30T23-6 Physical Dimensions

NOTE:

1)ALL DIMENSIONS ARE INMILLIMETERS.

I PACKAGELENGTHDOEENOT INCLUDEMOLD FLASH PROTRUSION OR GATE BURR.

3 PACKAGEWIDTHDOESNOTINCLUDE INTERLEAD FLASH OR PROTRUSION.

4) LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMING)SHALLBEO IOMILLIMETERS MAX.
5 DRAWING CONFORMS TO JEDEC MO-193, VARIATION AB.

6 DRAWING I3 NOT TOSCALE.

NPNIISLOWERLEFTPINWHENREADING TOPMARKFROM LEFTTORIGHT, (SEEEXAMPLETOPMARK)

Xi' an Aerosemi Technology Co., Ltd

Tel: 029-35868021 0755-32870616 021-519050852
Fax 029-88445284 0755-828TT171 021-51905052
Http://www.aerozemi.com

E-mail: sales(@aerotemi com
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re a ks Tech Support: services@elecfreaks.com

Ultrasonic Ranging Module HC - SR04

Product features:

Ultrasonic ranging module HC - SR04 provides 2cm - 400cm non-contact
measurement function. the ranging accuracy can reach to 3mm. The modules
includes ultrasonic transmitters. receiver and control circuit. The basic principle
of work:

(1) Using IO trigger for at least 10us high level signal.

(2) The Module automatically sends eight 40 kHz and detect whether there is a
pulse signal back.

(3) IF the signal back. through high level . time of high output IO duration is
the time from sending ultrasonic to returning.

Test distance = (high level timexvelocity of sound (340M/S) / 2,

Wire connecting direct as following:

5V Supply
Trigger Pulse Input
Echo Pulse Output
OV Ground

Electric Parameter

Working Voltage DCSV

Working Current 15mA

Working Frequency 40Hz

Max Range 4m

Min Range 2em

MeasuringAngle 15 degree

Trigger Input Signal 10uS TTL pulse

Echo Output Signal Input TTL lever signal and the range in
proportion

Dimension 45*20*15mm
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Timing diagram

The Timung diagram 1s shown below. You only need to supply a short 10uS
pulse to the trigger mput to start the ranging. and then the module will send out
an 8 cycle burst of ultrasound at 40 kHz and raise 1ts echo. The Echo 1s a
distance object that 1s pulse width and the range 1n proportion . You can
calculate the range through the time interval between sending tnigger signal and
recerving echo signal. Formula: uS / 58 = centimeters or uS / 148 =inch; or: the
range = high level time * velocity (340M/S) / 2; we suggest to use over 60ms
measurement cycle, in order to prevent trigger signal to the echo signal.

10us TTL Timing Diagram

Togaer Input I
to Modude

8 Cycle Sonic Burce

Somc Burst l-”;
fram Module — s J Ul e

Input TTL l=ver
signal with & range
In proporton

Eche Pulse Cutput

to User Timeme Circut
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Attention:

® The module 1s not suggested to connect directly to electric, if connected
electric. the GND termunal should be connected the module first, otherwise.

1t will affect the normal work of the module.

® ‘When tested objects. the range of area 1s not less than 0.5 square meters
and the plane requests as smooth as possible, otherwise _it will affect the
1esults of measunng.

www.Elecfreaks.com



