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ABSTRACT

This project presents marine environmental monitoring system using
Arduino Mega 2560 with. GPS ‘tracking to determine the location of the buoy.
Different sensors are used to collect measured data and the solar cells are used as
the power source for the whole system. The measured data of sea surface
temperature, the height of the sea level, wind speed, wind direction, air
temperature, humidity and air pressure will be sent over the internet to the
database every three minutes. Results are displayed in tabular form on the
database which uses to forecast and planning of the environment situation and
natural marine impacts. It is ensured that can be announced to the people to

prevent the further natural disasters.
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NauLaznannIsNNgIvas

Yud139tayaan nuIndaNn1mELa (Marine  Environmental — Monitoring

System) Hun13tiien Arduino Mega 2560 uiluslszinanavdn lnaWeusaius
Sensor #49 uaziiauraiu SIM900 GSM  /GPRS Module iiathienaiseqiiliann
Sensor dsfayariudunefiinndssudeyalunonfinnedfiiefiuaazannsowiniiould
Tnglindanuitldanudlaarfiwadifuunasielwlifugunsaiiovmnd

2.1 anuiitaswunganululasaaulnsaiaas Arduino Mega 2560

2.1.1 anuvnevedlulasaaulnsatass Arduino Mega 2560

lulasroulnsataas (Microcontroller) Wuaunsaididnvnssinduuu
wilifisuen wieUssinana  midamuadinmansiazasin 299550
duudunm 1Td dyanalewing Swimilsanudnesiidaduygyu
wiiinlihedu iildanse dilvldnuunuaasddavsetindnsudoulsiiu
at1ad Taglulaspoulvsaaosunanmassiisuduie “lulas” Fauieds
lulaslusiwawes Wueunsaivssnanadeyavumdnaisludszneuimemize
Uszinananainie CPU Usznaumeniigauiunindamgniilazasin 1993
\Hauseningal1us s ladyiuuning SnAmilafadin
“poulnsataas” el aunsainauau ﬁaﬂv'uluiﬂiﬂauim3aLaa%§aLﬂuqﬂn‘mii?i
Tlunseuay Tasfianunsadoulusunsutiiedmuagiuuumsaunuliodng
Juddse

lulpsmaulnsiaaslulagiuniiegwanedvia 1wy PIC vesuidnlulasin
780 MCS-51 ARM-Cortex AVR Waz duqdnuan Arduino Wululasaeulnsiaes
o = oo W < a ool =
yilemilanfilendnualiawiziafisineninaunsaldug Ae 3l Open Source

Arduino Mega 2560 \uueinlulasroulnsaiaasiivimuuuiugu
989 ATmega2560 Lu MCU Uszs1uasa RUN manudl 16 MHz, 100PIN TQFP
256 kbyte Flash Tiaiuasn Mega 2560 Saflanumtasainusuuy Flash vl
anunsadeusmdsusunsudilulinn Tumslideulusunsy 8 kbyte dm3u
Bootloader) / 8 kbyte SRAM / 4 kbyte EEPROM s835un1sWaulusinsusie
1F apnuuuIndmSuuiFedld 10 uing Asfudmaanin Sensor 138
ATUALNBLADS Servo ateqd Woulusunsuuugeriuis Arduino IDE wa
TUsunsueumasn USB [1]



2.1.2 lnssadrwasvednlulasroulnsaiass Arduino Mega 2560
2.1.2.1 vaialulpsAaulnsalass Arduino Mega 2560
ATMEGA16U2

Responsavel pela
Comunicagdo USB

TWHRCE)

Cnmumcapé&s
Saidas PWM

Conector ¢
UsS8 Tipo B H Entradas/saldas

: i Digitaisde
Fusfvel para — uso geral
Protechoda USB

Regulador 5V
FONTE EXTERNA |
Jal2v
Pinmde alimentagée adas ; Botdo de RESET
Regulador 3,3V _ b

31]171‘ 251 Iu@a Arduino Mega 2560 [2]

2.1.2.2 lassa¥ataswihiivaavaiasnaquuliina Arduino Mega 2560

1) Input and Output Tuwray digital pins Wi 54 pins Uy
vosa Arduino Uno annsaiuléiis input nazoutput Tnsazviaui
wsesiu 5 V waglvinsziageea 40 mA

2)- Serial: 0 (Rx) Waz 1(Tx); Serial 1: 19(Rx) uaz 18 (Tx);
Serial 2: 17 (Rx) 1az16(Tx); Serial 3:15 (Rx) Waz 14 (Tx) Tgdmiuiu
(R uazda(Tx) TTL  serial datalag pin 0 uaz 1 Izgnidonsaly
84 corresponding pins U84 ATmegal6U2 USB-to-TTL serial chip

3) External Interrupts: 2 (interrupt 0) , 3 (interrupt 1),
18 (interrup’t 5),°19 (mterrupt 4), 20 (interrupt 3), 21 (interrupt
2) pins mmummmmvmwuﬂmwLssmmterrupt TuA"s19, TaUT
Fuwazas viswasuwlas

4) PWM: 2 f9 13 waz 44 84 46 1% output PWM  output
8-bits

5) SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS) ladwmsu
seasunsdeansuuy SPI laefiliiReadasiufu ICSP header 9aui
anwurAanenyu Uno, Duemilanove way Diecimila



6) LED 13 :1idu buildin LED fideusafiu digital pin
13 \ilo pin fiendu HIGH LEDasdn , uaiile pin Wu LOW LED 9zsu

7) TWI : 20 (SDA)and 21 (SCL). sasdunisifousa
Uy TWI(20)

8) UDin Mega2560 il 16 analog inputs wsaz pins 19
AUazaen 10 bits

9) AREF. L59AU81489 @m3U analog input

10) Reset 14lun1s reset lulasraulvsaiass lnevaluasly
Tnonsufisdy reset 1iuu shield wetlosiutuiiaguuuatn

2.2 TUsunsu Arduino
2.2.1 nguine Arduino

“ Arduino” Wunrwidanaduiuievaslasenisiaun
Lulasreulnsataes wszna AVR LUy Open source fildsunisusuusenain
TAs4m3 Open source 483AVR Arduino HgawiuluFesuasnnudiglunindous
uazldoy Lesnndnseanddsinsqlunatiuagumsldnu Megluuuiine
lidudau i Aduino asfistuuunisldnundraqiululasaeulnsames
9674 BasicStap wed Parallax usfifanduninTedude siailiuns TWsunsuiild
WAru1ves Arduino ATMNSOTBLTUNITINUTY Window, Linux uaz OSx
fdsiasenaldny waamisailUldueieg fvdndidnnududeuninald
Lazdteunsaaterdsands Library Tuslg Fuuldoueds definnudiung
1Ny

dmsunndeulusunsunes Arduino tuldnnw Cr+ Faduguuuy
vean . Usggnasuuuuniiiilassaianisviewesiinivlusunsy
Tngswedeiunwdinasgiily Wesdldiamuiuusadeanaugenly
nsldnuanas wazlvgldamase ldaudeuldsunsuladde azainunndinig
Fouawduumesgy wiluauduese  dulusunsudandlaily
C-compiler Tagass 1101910 Arduino axfidnuunisviiny Wuieady Text
Editor 983041 C++ fmfalagazniausaudu Utility uiedndl Arduino a3
Jumnsasiulay Arduino asldgunuumsvinnures Editor Wuainwd Tums
Ansedemstulivindy dauidomdsdequér Aduino agluZenldsuda
Mwd war Utility suiildidumdassienmunlusunsuveslulasaaulnsaans
AsEna AVR 8nituils Arduino awidenldmeulnalasiuns “GNU AVR-GCC
Toolchain” $3ufiu Library function w83 “avr-libc” dwu Utility Al
nsdwlvanlanluiu AVR agltludiuvas “AVRDude”



N1 Arduino Azdnuuigukuulanaivesnadsulusunsudy
drugenq naneqdiu lnalionuazaiudn “Hediu” wasiioiledduansudn
mefiu Aazdendt “Wsunsw” laglasaaseanisfeulusunsuaas Arduino vn9
TUsunsuazvsznouluse feiduswuminladls udedaesgadesd 2 feridu
7o Setup( ) wag Loop() 6

- Setup( Jafuilaiduiisduiigasimunlitnnglusunsy fausiung
TUsunsu  aglidesnistdundssniudesdsenmdliiaue  swuslifsudou
mddlaqld vdnadulnn () Aldduirvusveuavesilaidy Tnedeidui
aglddmiu vsTymdaiidesnishilusunsuyiauiiossouliion aoudusuyha
a1 Tsunsupsausnwity Saldudmdaieations Setup Anisvieusingg
Wy nsivumvtifivasnsldnuyes PinMode wagA Baudrate amunisldy
1y Feanswesmeynsi Wusu

- _Loopl ) \Duduileidulsiuitdeaimualiilunnlusunsy
wiudenfuiu Haddy Setup( ) Tmeitaid Loopt ) dazldlunnsussysds
figaansliluaunsy - viuduausavang . fuldlifay  Falieudieulsu
#lafidu main () T ANSCI-C Thiles 7 [3]



2.2.2 fiugruandulunsldlusunsu Arduino IDE

lUsunsy Arduino IDE ( IDE tudeuan Integrated Development
Environment) &sanansaldnuléiiunszuudidinis window (XP Vista 7 8)
4 32 waw 64 {im, Mac OS X uay Linux Benldildnuldfunnszuuufdins
waztludaszainnisvihaues 05 ynwia vhlilissedings install Tusunsy
Iﬁﬁjwmmﬁauiﬂil,l,niugu #1350 Download 11 9101y Unzip 13y Directory
ffpsmsfiannsaduldanulusunsuld

sketch_seplZa

Arduino Unec on COM1S

gﬂ‘ﬁ 2.2 uananmsiUalusunsu Arduino IDE [3]



2.2.3 asu1en1svineauvaslusinsy Arduino IDE

1) @eulusunsuuupauiniees  Wiunelusunsy Arduino  IDE
Faawsannivanléan Arduino.cc/en/main/software

2 wianiidouldalusunsneviesudy  Wigldnudensy
vasn Arduino Tilduasnuieiay Com port

| Fite  Edit -Sketch

Auto Format Ctrd+ T
Archive Sketch
Fix Encoding & Reload

Serial Monitor Cirl+ Shifts M - -
= @ Arduino Uno

_ Board = ’ Arduino Duemilanove w/ ATmega328
Senal Port ’ Arduino Diecimila or Duemilanove wy ATmegal68
— } Arduino Nano w/ ATmega328
Barrr Bt Arduine Nano w/ ATmegal68
p i Arduinc Mega 2560 or Mega ADK
Arduino Mega {ATmegal280)

sUM 2.3 udnansiaensuveia Arduino Mfasns upload [3]

Auto Format

Archive Sketch

Fix Encoding & Reload i

Serial Monitor Ctrl+Shift+M “f
H

Board 4

b Serial Port ¥ COM33
Programmer >
Burn Bootloader

U 2.4 uansmsidenvngiay Comport Yaduain [3]



3) nelu Verify ieasIaouaugnaos way Compile Tnlusunsy
ntunaty Upload Téa Tusunsuludiuesa Arduino umisans USB wledw
aAleusaslal TUAMTEAILLAUTNENY “Done uploading” UWazuasa
ansuwvheumuiideulusunsuliliviug [3)

5UN 2.5 nadu Verify Wiensiagaumnugnees wag Compile lanlusunsy [3]
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o =
2.3 mwdnlglunisWeulsunsy
2.3.1 el if
Ards if Wumdwltlunsdeuwvuleuly Tagagliindssleataule
sanailay 2 dnwuy Asteuludussuinmanisavii uaglissaindn
wan1saminnuusslealudnvasnoeuludusiduaniamensaltumiitu

vi4 2 anvazanuisadoundulsnuresnulddagui (n) waz (v)

L] i
wau‘lu_ - Jauly
Bada 1 dafs2 Faia 1
L Ty l ] .
(n) ()

U 2.6 uansdanuesUszlontauly [4]

1NEI NS 2 FdTULUUNSITBUAEY if RaTu 2 wuy

2.3.1.1 mids if wuuliidudou

]
=l

lunsaiiussleadaulafimainauamns@euly Mluasa
wihnlu laglifinisvieulelufeuladduda fwandduzun 3.1 @)
AIsOLEUUNURILAA if Iaglidaealdridas else wanaaguuuy

if ( Feoula)

'
@

ANEIN 1;

Vv oo &, a v oo o o @ ' 6 @ &
wagauluduaswaliinsiimdwinnin 1 ardsduly
Aldguuuuveaasamune( } ldlunsdnlismdwsevintlugeuluias
AN3IUTIUINNTT 1 ATET LWBLEAIUBUIAYBINTISVNTUTY [4)
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2.3.1.2 fde if wuutudau

luvtansaiussleadeulveaszianududau 1inns
Wisuieu Weuludeniuiuraiaan

2.3.2 fdq if-else

Andq if 'lugULmULLiﬂ%ﬁwﬁaﬁﬁaaﬁwﬁﬂumaﬁﬁﬁauﬁLﬁu%’%mamﬂu
wia leeldfndnssnamansundueiedietislunsamsgeuiouls yduuy
ANEY AD

if ( Sauly )

ANE &

else

Andan -

2.3.3 A1dd for

' "
as =

o 2 8 waw v 5 ar = ° a 8w
ArdnudntuArdaddundgvilandludnvasniinisvinauaugi iy
vateq A3 dadsulugunuuresisnlagagun 2.7

—>< Fori=11010D0 >

Aida

2
o

fndat
|

B

31]171' 2.7 WARINI9TUYDIANES for [4]
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fda for L%uﬁﬁﬁauu%ﬂuﬁnwm:'ﬁ'iﬁﬂmuaamaamnwt:i”':ﬁl,t.ﬁuau
Inguusgduuundnaanitu 3 d laun

- druildimuna LU o uRAsTuTeIN1TILT

- druiinaieulunsiud

« FUTBINTFIANSAFITUYEINT I

for ( AMvuaA1Aiv ; Weulvn1siud ; IanisAdaly )

Adal;
ANEI2;

}

2
s

YUABUVDINITVINULL BN UAIAY for TAeU

1), vsadalunisiunadau

2). msvdoulioulunisaus winiumaazngalazeana NNy
984 A for Whanumdmasaini

3). nsditeulomanng i dussy wwihmdsluveuates for tu Ae
meld n3as {1 awnssiomun wazluvhmdadantsaiatu Feneasiunisidia
AviseanAIiItiu - ndIntuasnauhnsaaudeulunsudilutuseuii 2
Vuduiideslvaunseitataulumusiiiuga

winmdsoainlunisiugiitios 1 Ade sURUUNSWsuazdeu
s [ ) aseumdniulivtellflaudtiisdsfidosigiunnin 1 fds
ﬂ:ﬁmﬁlﬂ%‘awma {1} LLam"UEJ‘ULsUFI‘UENﬂ'ﬁVT’Ym‘{I:’lLEQJE]
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2.3.4 A1de while

Ade while Wumdrug dnldlunsdindewiacugiduvatsg A3
lnglinsudwiuseuvesmavindiiuduey  fMegiadu  Aeansiuteyaiay
SunisnuInngliduuniiaiisihumataisvesiuaidoudanvianun

nsvheudsndnagdesiinnsinuiutiiofuteyauasmnas
vosdoyaisuiduntu  Tunsdiduidilfaulusunsudsaudwoudeyaidg
szuveavzloudayaludnnuilivindu wndesmsidoulsunsuieliviay
fugldaula q fhagldids while Wandelunmsidoulusunsy lunsdldedaa
s wihieyaiifudndeidufogadnauiuuinsituianiumaiads
fedoulusunsuannsosadeulyin windmsteutoyaduardnuivay
Tiuansingldosnisuganistoudoyadu - nsisuvasdids  while
amsafsunansiednuiagui 2.8

5UT 2.8 fauvasmsinauAds while [4]
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WINWMUEINUARING1IAIEAIET while  a1u130lguzuiuuradAIds
while leigiatl

while ( Gauly )

et

mngﬂuuuﬁaﬁ’aﬁqﬂd’n JuAamseudds 1 uaAids 2 uledl
nsnsrvdeuiideuluiiusds wazssvhaustuilvsunindeulviussdudia
WnFETvgnE a1 Mdsesdeldirteanouanieule Ae { 1
AsBUAIfiFaImsliihg wanus Wadim&ineaiig e wndadion ALTEY
Tsunsuldtmsaavne { 3 wialifils (4]
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2.4 |AT29AUN LAY

o A

in3esmonfinsestiuiudsddyiigalunisiaulusunsuuululaseoulnsaaes
Litaadululasroulnsaweinsznalvufnu  Jagiuneufiumesililunsianlsunss
lulasnoulnsawaesitenldiiog 2 Uszinie neufiumeddiui (PC) uazmeuamainnn
(Notebook) Fuaissmauiamasivari seldlunisindaarldlunusesruaimeg et
funmswaunlusunsuvululasraulnsaiass wu lUsunsy Text Editor, WWsunsuraulwaas,
lulasmaulnsaaas, Waunsuamuauuase, lUsunsudnasin1siniueessas Wusu [5]

UM 2.9 1A599RBNRAADT [5]



16

2.5 ldslavasn

Tunsadrfunumsdidnnseindlaoamslunulilasaeulnsaaas Asuiu
dasiinssonaslulasneulnsameituguniaineuen Weveasuiilusunsuideudurin
Tilulasreulnsalaasaunsavinuldwioliddusinuedniies zdunsauazaIn
Tidmiuduneuid wsrzatusnldaislwgunsaldiannssiindstequas
FUlulasmeulnsaaeinenuiuduinsialaglifssedunistiansmilouiunissaisasuy
wiu PCB wiliuAlvasasuazlusunsulding wsrglivdlainTusunsuii@outunazisasaly
flafFunuiidesnis deldileidunsitnuiignieudrisdesthgunsaiimuafnasuuusiy
PCB ielilaTunuauiidenis (6]

BEEB R BAARE RN NE A AR AN wEEEN
B R MR RN WA RAY AN RE N KW

- RagrTy b3 s - e -] 3
~F A E R AR A AR N A e s W E W R w W
~EB R E e aE AEEE R R EE R R NN R F AN ¥ -
BT EE RS EEEEE B EE R R
pH T B E % AR EE R AT EE R A AR N RN R A
EEELE R E R EEEEEREE R R SRR EETE SN
i e R e N o o (R SR - Ty
EFET SR TR R E R R RS SR RS E R R SR NS ¢
A A EEE R A AR AR A RN AR N AN NN N
Pl A F PSR R RE S SR RS R R
EEFFE SRR R TSR AR SR AR SRS R RS S
all 3R s a’sias M N FE R A ERW I E R AN SRR s E A
I ——— — 1 £ o A I
EEAEE mEssEx AFSAE REEIE ITEEES
BEAAE AEE AR B REE SN BN RN
A i R e s A o = e G

5Uit 2.10 uslauasdn [6]

2.6 USB

Universal Serial Bus (USB ) tludiadmunuinsgiuvsadanisdoaisuuuaynsy
wislglunisweusiariuaunsal Wy MIisuasgnin ATIRBNRIWasAUUBsA Arduino
WAEN1TLTBIAD FENIN9 2993 Max232 iU PC Aoy umes

(n) ()
Ul 2.11 (n) @ USB RS232 (%) ane USB Arduino (7]
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2.7 wnassnglv

fa < a & [ a - = ] o @Y v =

gunIaidanvsatind lid1aziliu Arduino %3 Sensor 6199 agvinudlanail
urasanglwidsslinudu Power supply v iWuuwasangliusssiusi DC Jaudasan
220V AC utlu 12V DC tiveduunasinglvussius idugunsaluazieasaieg lulassnu
1 w & [ v i € o ar a4 o
1 wazld Power Bank Tumsiuunassngllaeiniiuainuaelsaisiaas damasunnuiu
= @ o a a e v a
Wundanuannmsddoundsnuiasafiad ndundsaulwih

gﬂﬁ 2.13 Power Bank [9]

144389
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2.8 Solar Cell

a‘dﬂifﬂﬁm‘?‘umgauwé’:amuaqmﬁmﬂﬁzﬂuwé’anulv-iﬁﬁ Taannianshesiand
WU daneau wmwmmwamLaazmymmﬂuwu'{afmwwmns:mmmﬂmmmmanimanéﬂ
’Lmﬁmmumamawa LarTuifinaeannssnuuuLsugad NawmLbamnaumﬁbﬂaawawm
Usznauii3uni Wssou (Proton) asdemndaruliiudidnaseu (Electron) Tuaisiadath
uiindsnunnweiiaznszlaneanunanussfsgauasesnen (atom)  uasiAdouiiliedig
Sasy dudledidnmssutadouiinsuisassesviliAsliinssuansaiu Wefinsundnwae
nsndatniianeaduaeindnuin waa"mmﬁméazﬁ‘dixﬁw%ﬂWﬂﬁwﬁm‘ﬁ«iﬁﬂgaﬁqdlu
Frananaisiu Fsaanndesuazivizaulunsiigadiasenfinduldndnlvin foudly
Jmnisviauraunasanulilugisiainarstu [10]

5UT 2.14 un Solar Cell [10]
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2.9 Temperature Sensor - Waterproof (DS18B820)
Temperature Sensor - Waterproof (DS18820) \uingaumaiilaald Chip
DS18820 wviwidugeiiiuueie dvansineshn -55°C 1Ju +125°C Tdnuiadaii

119 1 Wire interface

E‘U‘ﬁ 2.15 Temperature Sensor - Waterproof (DS18B20) [11]

2.10 MPL115A1 Barometric Pressure Sensor Breakout

MPL115A1 [HudumasTaanunaeiniatuy Digital #ldwaluladl MEMs el
Taauuiugilun1sinlu 929 50kPa and 115 kPa

gﬂﬁ 2.16 MPL115A1 Barometric Pressure Sensor Breakout [12]
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2.11 DHT22 Temperature Humidity Sensor

gUnsalirumaidmiuTngumgiuazanutiuduing (Temperature & Relative
Humidity ~ Sensor)  ugunsaifiannsaihunuszondlisumsussuuausnaileals
wannvens Wy msiauazAIuaLeamgiuasm iy ssuutuiindeyaiieatuanmgiives
Anuduluiios Husy

gﬂﬁ 2.17 DHT22 Temperature Humidity Sensor [13]

2.12 Accelerometer Module GY-61 ADXL335

=4 1% = M

GY-61 tUulsina Accelerometers UulugausznaudIsdy ADXL335 Lo dnniild

< ' - & v o o a1 o |

Wuwuu Analog Talumsmaresnismasulmys 3 wnu lddmsunisdnanauLsanaeg

31AN15L 889 nIanTinAusIasundasluainnisieasulvl A1snszunn w3anng
duaziau

Eﬂﬁ 2.18 Accelerometer Module GY-61 ADXL335 [14]
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2.13 OPTICAL SENSOR

\wulmasrtalauas (optical sensor) %38 photo sensor Imamlmﬂﬂumumi
Asdumisirdeulun Mnsaaduing uaznisnsisasuruIagUesing wulwesviail
ailagardendnnisduasunas Tdudsznavdfgy 2 diufe drdaas (emitter) waz
F3unas (receiver) Anwniznisns1adulinainnsfiauasaniiduas ddluasviouduing
wiegnunsiudieTng dwmaliiduuasianngiiiaiuwasdsuniasanzvesdyn
ndruatanaiimiluldudely gunsaifiduiiduuasdiuluniouldiniflalan
(photo diode) v3e Tnlfnsudawnes (photo transistor)  drusdwasiulaavialld
LED (Light Emitting Diode) iiiasainnisseldsnsiuiuransdidnvsetindviléie azanlu
n13d15e¥nen Tinszualuiiiny tazlildfumansgnuainaniizseudialidnaziy
auivan AT aawfeu Ay wiansduaziieu [15]

sUf 2.19 wuwesulinltuas Optical Sensor [15]
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2.14 GPS GR-83 Module

GR-83 GPS Module Aalunaiudyuiuniiitey GPS ifian1suansumleiiin
w 3ala 9 wazhawasgulan Sudauananavieula 20 A9 dvlayasannie RS232
(COMA) misalunisdeans Baud rate = 4800 ,Data bits : 8, Parity = None ,Stop bit = 1
fuleya RTCM-104 DGPS (COMB) arunsrlunisieans Baud rate = 9600 ,Data bits : 8,
Stop bit = 1 %’Ué'zgzymmaLﬁﬂuﬁszﬁummqaﬁ@ 18,000 wm3 (60,000 wm) aunsaidentd
unassnglwiuy 5 VDC (ane L/P2) wia Adapter 9 VDC

3UTl 2.20 GPS GR-83 Module [16]

2.15 SIM900 GSM / GPRS Module

MluRaaUTRTOFUAN NI GSM/GPRS 19 4 ¥1edygau led 850, 900,
1800, 1900 wingidsnd lunafslanirsaviilvinadldduann 6SM wuuideanumsldlnsdw
Tunissudsteyanninnaglawdaslififayan interet/3G

U 2.21 SIMI00 GSM / GPRS Module [17]
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2.16 1C 7805

lefsniawmes 7805  autaliaufuiiddumulivalanseynsuiuinswazay
WasuwasAludas iteliussiunisiuevinmasiiane sndodatuldlnbes 10 v
deshuledisqamesiaeilnmaawinnegil 5 v agiu gunsaifidensawinnadled
isnamesldidsnu 5 watt lefisniamesiasiimdila 5 watts anaguuledmise

Uil 2,22 1C 7805 (18]
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2.17 JUsunsy Proteus

TUswnsu Proteus w38 Proteus VSM (Virtual System Modeling) tfulusunsudi
sty Tneusin wiudumasdidnnsaiing saiia (Labcenter Electronics Ltd.) fidszind
Fange TUswNTU Proteus fidefiai1 Labeenter Electronics Proteus danelulusunsusy
Usznoumediulsznaunan 2 @1u Ae SIS uag ARES

Aanuasalun1synauvadlusunsu Proteus Afa @1115031889015Y9UY84
vsdiannseindlavarnuatezuwuu ldiasduwuvewndenuasuuuiinea Vaamauuy
suNAenuarianeanauiu uana1nd Proteus §ia@NNsnaRNLUUATEI9asN (PCB) 1dan
fo awsuradlusunsy Proteus  uiilisunazuveuiife n1s3rasinisiinuwenes
Bidnvseiind Mldlulasreulvsalaoiniznadig q ldi19edu PIC, MCS-51, AVR was ARM
Wusu Mlnin@euldsunsuvsaldsunsuueiaiuisansisasulainlusunsy vievedalan
(Source Code) TTsuAuuty awmaaTuauuiueTETiauiinaliudaly d1lusunsy
(Source Code) Wity hiatfuayuivisaserinuasinelusunsumasfiaginisiam
Tusunsu (Source Code) Bty wiausuugssasaiauaslu Proteus auniilusunsy
fdeutunazensauaiiive awseatuayulsiuuasiy vildnisadtlassnusi q @i
Uszudanaasalisaustiann melusianisi@eulusunsuiumndy sedewentss
sSaitenaasy lkdsnaazdldioun lunsditsesawmiaslusunsuidoutull
avfuayudaiuliasiu [19]
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2.18 TUsunsuas1alawuusuy NO-IP

No-IP ulusunsu dmiugldsursuiunasiaeanisuladyanusunasin
< ¥ a a ¢ & . = < = v g
mnangliuinisdumesiinvanst daduwuu Dynamic (@ezwasuluizas) Triduuuy
Static 1P (Feria) dudadivsslavidwivdndesnisainnsuiunesveaslniy
Web Server u3a FTP Server sauinisduwasitauas ISP lutlogiutiues [20]

2.19 TUsunsu AppServ

AppServ AalUsunsufisausanien Open Source Software %anee pe19u1
swnulaedl Package wangail
- Apache
- PHP
- MySQL
- phpMyAdmin

TUsunsusnee fdnnsausailiieatl vihniseiaidlnanaan Official Release
vy Tnash Appserv %ﬂﬁmmﬁwﬁm‘jjmﬂéanﬂaﬂwa%xﬁaslﬁLuﬁauﬁ’uﬁuaﬁ’u 153slilada
nouviafimfueylsinlanlunii Official Release usiagnald iileausfivndruwindudlisils
uUszansnmnsansslraenndetiunisiauttasay Tnaiinasisseananinilalgly
g9 luduvas Original -~ Package  iasusivdviaeifiosudifunistavund Confie iy
\wu Apache Aazituludiuves httpd.conf, PHP Asziliuludiuves php.ini, MySQL fagilu
Tudhuwes my.ini saiusesulssMulaiTusunsy AppServ. 81509 ULAL ALLATES
g3vuL Idmileuriu Official Release Havmn

olszaAnanYean§3215Iu Open Source Software widnilliiaviilinisinds
Tusunsuneg Aldnanuliineiu ileantuneunsiansiuautzdgeeinuayliizaiu Tne
fldsuiesduiiandn setup nelulaan 1 uai yreesiiadasaauysaissuuaiag
fnfoufinzviauldviuiiis Web Server, Database Server inanaiisadumarandniivatsq
aulan Widenldlusunsy AppServ unumsiaziouniadailusunsusieg favauliiiez
WGugfinrudunglunisiiass Apache, PHP, MysQL Alsildidudesieiausly idesarnms
asslusunsuinenaumaniilinsanduiusudionty Aldnarreudhannneauns wlius
FaFfaun AppServ 194 fiouilag Release wiaziostuliamilvan fodldszozinailunis

2
a  wo

Anaaliitesnd 2 Halus LilevagauAINgNABIYRIsEUY [21]
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ANSDANLUVLAZNITIANILATINU

3.1 n1saanluy

v

UaNN1IvUUsENRUAIY NITUALAauguN il auvgiianiA AuUAY
AazAgn aeedgn Anuhian uazAugasniu lngaziiudeyanazaiunsainnis
waniaula %’aqaﬁ%wmwgﬂEiamuwmzuuﬁuma%t,ﬁmLcuui"i’awamwé'qgwu%’au“auu
reuines uenvinimeluuarlfundmdsnumnanuaslsdneadiosulamdanuan
waverindundu wdnulwiudahiiiululuamefunndn dusunisussinanass
146 Arduino Mega 2560 lugunsaiwanlunisuszanana lnsazaduionisaanuuuuay
msvieuuenifudiusiiegfaguit 3.1

. Accelerometer ¢ g .:'Gptfaai sensar

E‘Uﬁ 3.1 ‘Ué:'ilﬂ‘lﬂ DEUATUYDIN TN
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3.1.1 gunsaiildlunismaaes

3.1.1.1 Arduino Mega 2560

3.1.1.2 Temperature Sensor (bs18B20)
3.1.1.3 Pressure Sensor (MPL 115A1)
3.1.1.4 Humidity Sensor DHT22

3.1.1.5 Sim900 S2-1040S-Z1K0C
3.1.1.6 Solar cell

3.1.1.7 Power bank

3.1.1.8 LM7805

3.1.1.9 Accelerometer

3.1.1.10 Optical sensor

3.1.2 A1I8BALUUNTSLTRNABSZYI4 Arduino AU Temperature Sensor

Temperature  Sensor Waterproof (DS18820) (Wuiipauugillag
14 Chip DS18820 fwifadusasliiud ﬁ‘daﬁmﬁﬂmjﬁ 255 \09 +125°C
Tdufndorums 1 Wire  wane3snisidoudossning Aduino  Au
Temperature — Sensor ﬁ’agﬂﬁ 3.2 Taeihasasenindaudosendng Arduino
it Temperature Sensor #33Uf 3.3 wagldmadlumsviaudsgud 3.4

| Jm U IR SR B

3U# 3.2 shsmaleusiasening Arduino fiu Temperature Sensor
Tu Proteus
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B0 onevix
.

S;i;y;lfpx_cm

, with parasite power on at the e

311‘7; 3.4 Ardslusunsu Arduino Tagld LibraryOneWire.h
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3.1.3 m'iaaﬂLLUUﬂ'liL?}amia‘izwiN Arduino NU Pressure Sensor
(MPL115A1)

Pressure  Sensor MPL115A1 luduwasinainunasiniaAuuy
Digital #il#nalulad MEMS wislildauusduglunisinlu 921 50 kPa and
115 kPa TavAunszualwiiniadod 10 micro Amp Andiinoonun lﬁﬁgmquﬁ
WagAWIAY AzoBNLIMNa SPI bus Y1sgagiifvihaude 140 C §4105 C Tng
Foudafu  Arduino mega Tlwidiss 5 volt a1 SCK ity Digital 52
294 Arduino SDI-AU Digital 51 SDO iy Digital 50 CSN fiu Digital 53SDN iy
Digital 49 uansAIAIsuluMLIY kpa uaz mmie Jeilavsnsideusaiinfy
Arduino - fagudi 3.5 uaziiie95939weenisidandesEuing Arduino fiu
Pressure  Sensor é’agﬂﬁ 3.6 uarldiAds Arduino Tun1sifiud1an Pressure
Sensor MPL115A1 fisguil 3.7

-

Power: | = Pregsure sensor

45 O ] .O\mn{m

GHD
l—gsem'ﬁﬂ

‘g‘dﬁ 3.5 gﬂ‘lﬂﬁﬂiﬂ’ﬁlﬁ‘amia‘izwi’m Arduino AU Pressure Sensor



S e
a0 1uSC are not simificant

: S:rial.pxmtizempemm:
“Serial . print{” C | "):

Sanal.‘punﬁ(DEGC TO DEGF{temperature c’;, 13: _'
S z:lal ;prin':{" Fny:
: .pnm:lnfbeaperamze) 5

30

5UT 3.7 Ardalusunsu Arduino lagld LibrarySPLh Wwag OneWire h
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3.1.4 N1599NKUUNTITLEBUABTEW319 Arduino U Humidity Sensor
DHT22

DHT22 High Accuracy Digital Temperature and Humidity
Sensor M@ miuTa aamniuazauiu lasreliides 5 volt uazw1 Data 1
U Digital 5 w84 Arduino Tngynsasnuuuiasnisiliousassnite Arduino
fu Humidity Sensor DHT22 TulUsunsu Proteus fagUfl 3.8 Wag19asaseds
5UT 3.9 YimaTeumdsTusunsy Arduino Lﬁaa'mﬁhmﬂu%uLLazqmmﬁmﬂ
s DHT22 faguit 3.10 wasliuansinnudulueinimoenaluguves
Wosidud (%) wadr Vinaleddieglusmauinatulssneufedadiu
vosthaginla usnanddaldidumeidilunisTrguugiiveseinauans
senuluviisasriealiea wavasrnwisulan

SRR
AL
o S
g

B
=
'
o
=3
=

5Uil 3.8 299sMaBeusasEnin Arduino U Humidity Sensor DHT22
Tulusunsu Proteus
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gﬂﬁ 3.10 Adslusunsy Arduino fu Humidity sensor DHT22
Ineld Librarydht.h
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315 ﬂ"I‘SElElﬂLL'UUﬂ’liL%EluﬁiEl‘w%‘i"N SIM900 GSM/GPRS Module uaz
Arduino MEGA 2560

o

ﬁﬂuﬂaﬁmmimaﬁuﬁmmm GSM/GPRS ¢ 4 vasdayaynou 167
850, 900, 1800, 1900 LunL5A% Iu@aﬁaﬁﬂnmmﬁﬂﬁﬁé’tymm GSM WUy
denfunsldinsdwilunisivdedonaainiianaqld dansidendeisiaztinm
Usznuiu@l Arduino mega laalgen Digital 9 Tunsilatauazdnalwliiusn
Tuga washwldlunisddfeyannidugesninquudidingnies laevinises

NYFI395EUIN Arduino AU SIM9I00 ﬁagﬂﬁ 3.11

N334 Server wag Database Buatnasmasigunsailaalfidud
Wireless Router rumsanauauiniuinesininessigui 3.12 uaraINtY
13 Fix 1P fifATCP/IPVA 489 Local -~ Area - Connection  (iteviinis
forward port winsidin Router Iy indleiifioyadunit port i Iidsdoyaiy
weluitluu Tunatnendegiudoyaimaialy luiitisagld Port 80 Fufu
Internet port (HTTP) ﬁ“i’?umauﬁ&gﬂﬁ 33

5UM 3.11 199533 0IMa¥ausas¥ning Arduino fiu SIM900
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3U# 3.12 1Lanasn Router MinN15Aansainnsuialeesmeany LAN
A o o 5
BN TAnm

3‘1]17; 3.13 n15¥i1 Forward port T1iuga Router



35

Wnsansdusunsuldsunsuitldvinissasuaiemeniinne fuiu
\A304 Server Aol Apache PHP  uar MySQL  wsaudluenasziionin
Package fla %‘dmﬁﬁan‘ﬁmuawawﬁw&u Appserv, WAMP uag XAMPP
udu uazdlofamlusunsumaniiasadouiosnds intsnauinneidou
yARaiianii locathost Aanunsavhumiiauduades Sever iuda luiid
1571457 Appserv uananiifadldlusunsy Nodp Faguit 3.14 iiieaiia
domain name S‘t'iﬁa%‘laﬁz_]ﬂL‘%ﬂmmumsﬁUmﬂuumma"uﬁuma%t.ﬁm
(IP Address) Wesanmsandwaneiay IP fa 16 wdn viligeen Jeihdedt
\ushdnusunlduny Wea fix IP lunsihlumihduledgudeyaves

3U# 3.14 wanensldlusunsu No-ip Tunnsa3ne Domain name

SEMIeRTIYTuURBUANIESei) Server FaatTadi Apeche uaz
MySQL w8 Appserve 1358 a1 nn15via port forward 3eudealvide
IP global waz Port 80 i'lﬁﬂ"lﬁ’[‘i‘f&'magl:ﬁﬁnn Canyouseeme.org
fagui 3.15
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5Uil 3.15 uanansiiia 1P Global wag Port 80 fins forwarding (F8usos

nasntiIR 1P global #ile (27.165.242.161) Talugas URL
xUsINGNINFI3UR 3,16 Feuvadnisrarursatilyaiiads
localhost/phpMyadmin aalulea

— N
F o T AT e T S T e

8 phpMyAdmin Database Manager Version 2. 103
47 PHP Information Version 5.2.8

Ny 25 10T Windaue
AppSarv is 3 merging open source sofware nsialler package ko Windows includas |
+ Apache Walb Server Versica 228
* PHP Script Langmage Version 3.2.6
= MySQL Databave Version 5051
* phpdyAdmin Database Manager Version 2.10.3
Changelog
README
AUTHORS
COPYING
Official Site © Py faew App Sao st eonm:
Hosling support by -hipjdwww AppSerdosting com

Chamge Language : e 27

. 9 & @ & 4

H H L A -3
3U# 3.16 wanain Web Server YaasaInltaunslaiwevindu

gutayansly
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n1sad1ansiaiveliu Data Ty localhost/phpMyadmin ﬁagﬂﬁ
3.17 Wududeuszauiiaislagatufitend F5lddnnasgrudoya MysQL
duduusiwes Insanunsaiiszinmisairegiudeyalva weinisade
TABLE Twalq uawdadl function #lddwmsunisnaaeunis query Toyaniy
A1 SQL wipuAuty Swanunsaviims insert delete update wiausinszis
Tdssaquilautufunislinie sQL Tunisafamsedaya

UM 3.17 uananisainesrunudeyauu localhost/phpMyadmin

waaanTuviinsldAmdedisguin 3.18 LiavAsideuneseninem
Server uaz Sim900. ¢ php tiedvayadiiiiufudsidigaas Server lny

a¥19 php aadlud Wdusnduves dbconnect.php tHunisidausioidng

v

Server  lagldlawuiuude http://dometeeboss.ddns.net/phpmyadmin

Tum1519%® marinemachine
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ﬁle Edit Format View Help

{?php

$Myusername = "root’;
$myPassword = "root”;
SMyHostname = "localhost”;

SMy_db="Tumyime";

Sdbh = mysqli_connect (SMyHostname , SMyusername , iMyPassmrd vy _db);
$selected = mysqli_select_db{$dbh, "marinemaching"};
7>

3U# 3.18 wansrnddlu dbconnect.php el¥ausiafigunsaliu Server

1l php  dufl@es add dataphp L Wunisimuaiudsusay
g iungmelu server Faldeasiagun 3.19

Fle 5t Fomat Yiew” Hep |0
<php

include! “dbconnect.php™};

5L = 1N)ER" INTO maripeachine (ncrermpera[ure({} Afrterperatera(C}, Pressurelirpa‘ eressure{mihg) HLND’]EV[ GPsf%ea))
VALUES { [ Nrai admterte:ﬁeravurec 7.8 EH{ ad:.ihnerparmrec 1.7 e add?ra<snreiq;a *§_ceT] addpressurennig”]."",
™54 G&T "addrumiditys]. b addﬁP:degrez TiX

mysqHi_guerySdbh, S5

<2
echo date('dimiy Hiiis'});
Stime =date( 'd/m/y Hriis'};

$survername = 1oca'lhost H
fusername ="root’
Spassword ="12345678"
S$dbname ="marine nzach‘me"'

Sconn = mysqli_connect{$survername,Susername, Spassword, $dbname);
if{! $cunn§

{echo "fault”;

exit;

datLdefacﬂt timezone_set{’ Asxafbangkok 0
$5q1 = "INSERT INTO lalo(time,velo,humid,pressureinug,pressurekpa,
Airtemperaturec, watertemperaturec, warmng ‘Iautude Ton 1tude wavenature)
VALUE ( Stme 5 E3-GETL velo” ]} {S GET[" B 13, {s_cET["P ]},
£35S GETL"K" ]} S GET[™A"]}', "{5_GET["w T3 GETX)Y, S eeT{MLa™Iy,
CES_GET["4 ]; S IS_GETTVTI)™;
freselt = mysq'h_query(Sccmn Ssq'l},

mysqli_close{Sconn};
K5S

3UM 3.19 uansmdslu add_data.php Liiedstayaanndigunsaiidinisn Server
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& , .
3.1.6 N1FaBNLUUNTIILYBUABILIII19 Arduino NU Solar cell wag
Power bank

dosnlvdwwadildlulasanuedaisnin 16.8 v uarlidusasiu
Tainsdi Fadeathuudasiiineu nsudasinain 16.8 V (310 Solar cel) 1iu 5
Ve LM7805 wWunisthwdsnunandunseualuii leeld IC  wes 7805
wazdnfiudszguua 220 lulasvhia 16 V Tunisudasnszualwi 910 16 v
Wy 5V Iag IC 7805 tuanunsoldldsaud 8 - 24 V Tnasyunm Lm'haﬁ?jdga
o s¥ouararvinlilefluiils ndawintufsnfundaenuitlalslu Power bank
wisldlunsvinnusaly %"’w‘hm'ﬁda'zaﬁﬁagﬂﬁ 501

g‘dﬁ 3.20 Up4 solar cell

| .!"Z":‘CZ
_] irif
STERTE

Al O05-R,

ETERTs

d42

(

Solar cgll

g‘dﬁ 3.21 uws*ummat.%amia LM7805 , Solar cell waz Power bank
Tulusunsy Proteus
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gﬂ‘ff’i 3.22 'm'm'%waqﬂﬁﬁiamia LM7805, Solar cell waz Power bank

= ' ' ¢ o
3.1.7 n1389NLUUATSIUURNB TSN Arduino NU Accelerometer

ADXL335 1JulaingesinAnuis Uy 3 Wnu(3-axis Accelerometer)
flaunaian THndumiguEesInanuse 3 uwau a1u1sainanssiniiive
wsslindasvedlan seeiuln 3.3 V Tidnesuwesunu xy,z senulu Analog
vinnsdeiu Arduino Tduiazunden wu A0-A5 aruAdnanls viiniseanuuu
n15\Tenda Arduino - U Accelerometer AUl 3.23 UA¥INN9HBIIRTITY
LLamﬁdgﬂﬁ 324 s dsusidss Arduino fie3uRIan Accelerometer
Taerdanlduanssagui 3.25

RiCOREY

5UT 3.23 2435989N131W8UARTENIN Arduino iU Accelerometer

Tuluswnsy Proteus
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st drpteesyrmen= 120"
ravArray[xi

LGI> ALIAY = ArEay<int> (CawArray,=17=);

ingo o227

irT 23;

void setwp () |

Serial.bsgin{9e00)

ihyts 1=0; icarray.size(): i+ (
z=analogRead (A0)

array[il=eap(z, 0, 1023, 0, I55);
Serial.printlniarcray[i]);

4slay(500);

1

Seriad.pu oeMinimuk values™);
zl=array.seifing);
Serial.println{zl);

Serial.print(® cHaximume valus:

3UT 3.25 Amdslusunsu Arduino Aldlum¥uf1ain Accelerometer
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3.1.8 N199BNLUUNTSLTBUADIZWINS Arduino AU Optical sensor H42B6

Wesnameudugasiannuianiiarainuaaiaiaiouuin
(wwesandufioduontd) dwalildlWdsminiiuly Seldihnsudlalaons
wWasuduwesauiusaufneaduwes ?ialﬂun'ﬁﬁ\mhuwé'wmgq dunssm
gaslrilglalanuaznudawmeiiinnulige (eeudneaiduiresd) Wudssanues
Wulgasuay vannislunisatiiuaiude nisulasuandunsinu
paUAnalBues Mamiunsuwuas wie N3 Photoelectric sensors ¥11n13
aammmaﬁﬁaaﬂﬁ 3.26 LLavv'hmi@ia'mm%qé’ﬁﬂﬁ 3.27 lngn1sianasanu
lw{fhLLaummmmm’Hﬂummmva“‘m@ YaA1ausaanegla mmmau
ﬂ’lamﬁﬂw 3.28 Lwawm"ﬁi‘t_lmmﬂ Optical sensor HA2B6

. Ground Arduino |

3UN 3.26 1935989 5WeNRBIEWIN Arduino iU Optical sensor HA2B6
Tulusunsu Proteus
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sreleh_mupdZs

vaid doap il |

T=THhg
val » anafsgPradizuptpini:

2Eival<1oz0)

{
Seriald.peimeinitd"i:

H

{
Serial.yprinti™iviz
nun=nus+l;
Serial.princ{ mme"};
Serial.poanTinémmi;
delayilDy;

}

ATITRED==D)

{
welo=2t3. 147 {mm/€) *0.028;
Sertal.ponli velo="});
Serial.prin elo):
Serial.printini™ais"i;
mmeB;

5Uil 3.28 fdslusunsu Arduino Tunis¥uA1a7n Optical sensor HA2B6
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5UM 3.29 Flow chart AM5¥91v84243557




45

udnnsieudieiinislamiasdiiian d Arduno szldsulndsan
Solar  cell uaz Power bank lasfida  Arduino %?J"\alWLgﬂﬂﬁﬁUL‘ﬁuL‘tja‘i(VJﬂﬁ?
uarluga GPS  gunsalwndBuvhaufudisniqananmueden  Arduino  az¥inns
Uszuiawa Pressure  sensor  azUsznaulumeriguuniiennia (asrigaldea) uay A
ANLNABINA (inHg,kpa) Humidity  sensor afiuArauduluoimeaduaiius 6)
Temperature  sensor asifiulamzArgumnith lnsutadu Srgamgidnd -1 osm
wadea e 1NN 30 eviwaldea svihinsuiaiou wazluga GPS aniuAiums
u mmxﬁ)'uiﬁgﬂﬁm wivends  GPS  eraumisuvidsliliudelddfinatandeuly
e nTawnsuniumseuresadiseinia Sedawinnisuasudml uensnd
4 Anemometer vilagneie 3 Qm‘?iaﬂ Optical sensor wildlun1sin $1uausBUTA
Huseudt Wednndnauasan (wasdeund) dauluduusseduaslirmeingsy
yaaauees Accelerometer wildluntsmiadulugisiuiidneazan Saduuiunanse
finduge Aanumesyndavgndsday SIMI00 TiAulumsicuessa Server g 3 wnil
wiaumaansuL Serial Monitor uulUswAsY Arduino #éhe

£ O] ) YDO(EV)
GND
Z R2
nem = ’_gsmasza-
STRIP
Solarcpll | Osnms!]
O £ (Osooesoy
ptsm0 | v ong 3" e s Oesross
- !
O O O aND; (Osomoes)
oslzrameter : Water temperature sensor

5U# 3.30 wan193590lulysunsu Proteus
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Una 4
35N1INNABILASHNANIIVIAABY

4.1 35015VAADILASHANISVAADINISLAUAIINNA LT ULYDSLER S
Uu Serial Monitor

Usznaumesuasniglunismaaadsall

- Water temperature sensor (bs18820)
- Pressure sensor (MPL115A1)

- Humid sensor (AM2302)

- Accelerometer (ADXL335)

- Optical sensor (H42B6)

- GPS/Antenna

Tasvihnsragunsainuiliinnsaeniuuli wiemiagenansneasidonves
FounsaludagsiniFunssogunsl L‘Uﬂ‘uI‘tJiLLﬂin Arduino  vadsuneuILTUILDS
WaimaneausasuAaz AR UsAanana niouadn WAy Serial  monitor 1
mﬂgﬂw 4.1 uag gﬂ‘w 42 wuwesudazudanlduuunana: nalduunineidses
SelAsdliiy - Arduino fhu’(,u'sﬂﬁ 4.3 u,m*miavmmﬁaﬂuﬂama yATantazin
Lszjmsaasuwuumaaﬂmmuuaﬂ Lummﬂmuvajaimmm%u WuLp S InAILAUDINA
uaziruged Ingaumnaith fesduiatuanimuindautiiaifuna daut@emares Simooo,
Antenna w84 GPS Adaniteanuilifuuenndesgunsalituiu wiali Sim900 \euse
FyaransiwildineTu uas Antenna wae GPS. ~ dnunsasudaaadldiguiy el
Wuwasiuailsiunansuauy Serial Monitor fagUil 4.4 uazians Location  adym,
99390 910 GPS Faguil 4.5



Pressure sensor

JUN 4.2 4anan1sie s TINvegunIningg
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d 1 = g L i = o 1
gﬂw 4.4 UERAIAAMUUANUI, AIAINNADINA, AIDMUUNNDINIA, ANNLIIAY, LAZAILWLY
10 GPS vu Serial Monitor
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= 137Z7157 1007759562

6 crriaie s Wenl Ave

8 i3azaven
100°2633 5'€

5U# 4.5 uand Location agfiym, a8sdgm 310 GPS

4.2 A5N15NNEDILNAITNYNAIIY

gunsalaglyuvamatauainlgavaduvan Inelyangadaznaidniu
1od 7805 iisntassiuraduansadin 16 Lias sanuadszana 5 - 6 1988 fauans
Iugﬂﬁ 4.6 e elifulLunnesdseuiafniundsnulsldlunsunansduuasseldiy
Arduino  usnIniididanhnImageuuUARaIAIssamaleiUsaEn ol
Wuilugaeiiiuat wazaninsnsnendanulunaunansdulpafiaiwe anmmedey mnld
wuALmesaTesTuIalIEINa 30,000 mA wiamnmt wisslianusewselaaniludaeid
waannin  uednnsalinssnuluneunansduldmasntn wasiadunisuszndandsay
Jwimaiuteyauasdlunng 3 wit winiy nisvhaudadigas Sleep/Wake mode
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3UN 4.6 uansnisnageunsklaskiaiuvedluangaanigled 7805

4.3 F5n1MAaadlazHan1IMAaaInTlunsdetaalda Server

Buniinsasegiudeyanannie | phpMyadmin - (ludauesnisaing
giudoyavziiiosvsamalanesn 3306 W3a MySql uaswesn 80 w3e Apeche @115
srufinduldluuni 3.1.5  n1988ALUUNSITaNRBSENIN SIMI00. GSM/GPRS

Module Uag Arduino MEGA 2560) s1utiesia MySQL Tuisves marine machine ¢
gnad1ensnadu Tnserarimuniuinandundnlunisihwesdoya dguil a9 Ju
Tasaa$ramsne enaduiiuazimuntiinvestayaiiasiinn Tudimwedlin HTML Tugud
1.10 azgninfulilulrlames www e Appserv LitelHidaumsdsnsewinegudayadiu
MlrugesignaIuALiEd Arduino AdsnengudmuadLdsinssiuiielaliAnm
Hananalunisea
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ndsanduassinisdsdoyadie Simooo wiauvidldadunifalnsdnives
\wareTiiaduauiuszian 900 MHz uazldmdtlunisdousadie AT Commend Uy
lUsunsu Arduino (feun1sdsdoyanismaaaudia Sim900 Tx, Rx  fin1sinseius?
Arduino 'ﬁLLamﬁqu 411 way flwdsuiisanes wdaw1ad Sim900 AU Arduino 1in1s
mavaussmeiu linadaudn Sim900 awnsardeurawnietisinsiwildlaversasmagay
AulAnf1ae19 GSM_GPRSLibrary AT wag GSM_GPRSLibrary client)

AdInIvERULATYIEN SIM900 Tded WuW AT + COPS? udinm Enter
SIM900  AzuaRuAIRYIENMANTeaNsa Awandlugun 4.7 TuifiuanunIedigvas DTAC
uazLansanuzitonseiuAIavIelaua

| status=READY

OK
at

T

O

ati ?

15IM900 R11.0

t
H
i

JOE
at+copa?

AL o

1 $COPS: 0,0, "IE-DIACT
o

iati

|1SIM900 R11.0

e

| ] Autoscrol BothNL&CR - 9600baud

5UN 4.7 uanamsiausesendng Sim900 fu Arduino #u Tx, Rx



55

P Y & o oa v v & M P )
WasusafurIatieiiatalona fatuisodenisietelvivsean / Svais /
Maagle legldads “adtvunaas:” wu Wsnuneway 0854545454 RUNANEIRIL

atd0854545454 ;

OK

fauvmaasdlnsiinuvuneavlu SIM900 fAazwuln 1131 RING wazuana
MgEInngineIe uanaiaguiil 4.8 f1R8INIINAINAUATUN ATH

RING
+CLIP: "0854545454",129," "™ .0

ATH
OK

” coM3

ATT: SHUT O
JRIC:

8 SHUT oK
istatua:READY

i
O

RING

1@ T0815930607 7,229, w77, 0

T

: T0B8158306077,123,77;, .0

‘BathNLBCR. v [9600baud .|

5U# 4.8 LARINISLTAUABLATATI8URITUNISA NU SIM900 neaaulaunsvsaan
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Rouien1sdir1ayaltIdguteya (FesdmuadimuUslumsadinies

o w a

Ads HTML uaslumds Arduino Trinseiu) Tdmdsdanansgun 4.10

naiils Ao ANINANTUYDTIZIUG sleep  mode  AundRE 3 Ui
Arduino azimaidaszuuiasgueiingazinuivimelumiunilaadue 1 s
o 1 Funit wddsdsAiiuszananaldliiy Sim9oo wevinisdadhgiudeya dasu 4.9
devinnsldeeadalaalauindyan Tx uay Rx 910 Sm900 sewineiinisiudstoya
Auansdryauiaguil 4.11 wasuanadeyailéiulumsneu Server lugui 4.12

L o C f ) paszazasddns.n

&1 viisWinns localhost » 5 s7wdaya: marine machine » [ ans19 © lale

B2illon giﬂﬁi"f‘ﬂ ESOL . Ldmn Fiuwsn [Eidennn [iEtmport gn-:mmns Hiowinyn 3 iuude

phpiigielnin 2 '\ Lt . . b
Had Aila msdueid  waending dnlaninell dnno ol nsaabins
& tme varchari60} uwB_generai_ci i B 2 X ®BEBEB2RE
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i manne machine (3; LT 9 pressureinig) foat WOu RN M v e T
i : pressurekpa faal 37| NUEL mAXREES
‘maring machine {3) ; 5 Anmm@qtc noat’ : K‘.” ; Nt _-)‘K*m 5w
Adalo Ty . WatertempératureC  foat it NULL BrXxEEE"
& pressure ¢ s ] 3 A : = -
B lemperatuss  Mmmieg S 0 ongledt T oM8_geneqal it ke oML P EI BB R R
. latitde fioat R0 WULL | m s X@EmEF
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e waae Gh walasianemie e ’ il Yl O
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axiis AL - st . whamsum s
Hafd  wla - Cardinlity. nssims Had  Cwde o Taaw e e il
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File - Edit - Format View Help

<7

R

RS

| s - g

echo date{ d:m:y H )
Stime =date(” djmfy H o 7

Ssurvername = "localhost”;
Susername ="root”;
Spassword ="12345678";
Sdbname ="marine machine";

Sconn = sqli_connect{Ssurvername, $username, $password, $dbname};
if{!Sconn

{echo "fault”;

exit:

date_| defau1t _timezone_set (" As1afbanakok");
5sgl = "INSERT INTO lalo(time,velo,humid,pressureintg,pressurekpa,
AjrtemperatureC,watertemperaturec,warning, latitude, 1on itude, wavenature)
VALUE ( Stime”, {3 GET[ ve]u ]} {S _GET["H’ ]} {S GET[ P ]}
{s GET['K"]} T{3_GeT["A” ]} {S GET["w' ], CAS_GET["X }} , " {$_GET["La’ ]}',
{S_GET["LO’ ]; . {S_GET["V' ]}
Sresult = mysqli_query{(Sconn, Ssq]},

mysqli_close{Sconn);
7>

JUN 4.10 fds HTML Aldlunisdiayavingiutaya

7]

e L o O O RN R B S A o R R R e e

M R g B W e W NN W M SR oY e e ar oW s mE P e e e reb e wer e

‘i'lJ‘Vl 4.11 dyeyeuannan Tx, Rx 284 Sim900
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@il
:m‘?;:..ﬂe fwames 30 e dwnnesrid :
=0 e v uaiwhueoven 190 R
Guolandt 1ud » ! adia
=T tme vels  humid 1] K Yhatar waming latitude longitude  wavenatire
L2 X B3 1 T4 28t 02328 224 ML AL NULL  NULLS WAL
TR X oSMANEIETSIE 245 148 i 203825 4] 87 Homaly TIB0S4 I0U64S tem
P K BRI 115 ME 3t 01025 =8 457 MNowaly 138083 100845 caim
CfFR DABMBMAGHE 242 1485 320075 s0v822 252 158 Moy 138084 © 109845 Eain
5 X MMNEIs2IAT 8t 53 3008 101524 2% 173 Mool 138083 WOSMS caien
Ty 2 X DeDWIB 162505 243 e 300088 101EG 255 3537 ‘Nomallys 135083 1DOSLE caim
L K GWneE6EF 23S WE 31 01626 255 167 Nomaly 138082 100525 cam
T K oM0aE 162902 22 %8 3009 . 30343 e, AT ¥ 358 pomatly 138084 tD0S4E calm
X 05DMNG 15AX35 203 146 3008 92T 254 155 Nomaly 138084 100845 cam
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JUT 4.12 msnudayauu Server

4.4 ’QJ%IﬂTi‘VIG]EIENLLﬁ3&]aﬂ']i%ﬂaﬁlﬁﬂlun']‘ithﬁﬂdﬁﬂﬂﬂ‘lﬁﬁ’lﬁﬂﬂiﬂ?h‘ﬂ@%

v&nmafunatidgguteyauds nstansmaliieliannsagdeyaldlasie
FagUil 4.14 uazdmiaamaeniaet lasmsilsuntiivusaeesiundeyasngwudeyamn
wanadumsravumtindu daennsl#lusunsa Notepad++ 1 @pu HTML — flagudl 4.13
wiendumalitu Web server filuSnIsU09 freewebHostingrea.com el
wavaaesulal
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60~ 57.8 57.8 . -
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[ 48
wedpee Velocity(m/s)
44
45
welfiies Humidity(%)
40 wegyes Water Temperature(C)
55 | . e A3y T emperature(C)
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/////send by sim900/////

#include "SIMS00.h"
#include <SoftwareSerial.h>
#include "inetGSM.h"
InetGSM inet;

char msg[50];

int numdata;

char inSerial[50];

int i=0;

boolean started=false;

char s[50];
String Sz

/////vesule~wind speed//// /[ LLLLLIALS I T/
unsigned long time;

uint32 t Ts=60000;

int ruptpin = 2;

int /vads=0;

float velo;

long num =0;

LIS AL/ Bumid sensox/ /S LSS AL
#include <dht.h>

dht DHT;
#define DHT22 PIN 5

struct

{
uint32 t total:;
uint32_t ok;
uint32 t crc_error;
uint32 t time out;
uint3Z t connect;
uint32 t ack 1l;
uint32 t ack_h;
uint32 t unknown;

} stat = { 0,0,0,0,0,0,0,0%};

float H;



f1PlA )/ /Pressure sensor//// /00 T
#include <SPI.h>
#include <OneWire.h>

int DS18B20 Pin = 2;
OneWire ds(DS18B20 Pin);

#define NWS BARO 29.92

// Pin definitions

#define MPL115A1 ENABLE PIN 49
#define MPL115A1 SELECT PIN 53
// Masks for MPL115A1 SPI i/o
#define MPL115A1_READ_MASK 0x80
#define MPL115A1 WRITE MASK Ox7F

// MPL115A1 register address map

#define PRESH 0x00 // 80
#define PRESL 0x02 /88
fdefine TEMPH 0x04 A8
#define TEMPL 0x06 // 86
#define AOMSB 0x08 // 88
#define AOLSB 0x0A L8R
#define BIMSB 0x0C MARBTY
#define B1LSB 0x0R // 8E
#define B2MSB 0x10 // 90
#define B2LSB 0x12 /7o
#define CLZMSB  0x14 /@3 94
#define CI12LSB .- 0x16 /7 96
#fdefine C11IMSB.  0x18 // 98
fdefine CLlI1LSB 0x1A 7/ SR
#define C22MSB 0x1C // 9cC
#define C22LSB. Ox1E L1 GE

// Unit conversion macros

#define FT TO M(x) ((long) { (x)*(0.3048)))
#define KPA TO INHG(x) ((x)*(0.295333727))
#define KPA TO MMHG(x) ((x)*(7.50061683))
#define KPA TO PSIA(x) ((x)*(0.145037738))
#define KPA TO KGCM2 (x) ((x)*(0.0102))
#define INHG TO PSIA(x) ((x)*(0.49109778))
#define DEGC_TO DEGF (x) ((x)*(9.0/5.0)+32)
float P;

float K;

float A;

float W;



String W1l;

///////set Acelerator sensor//////////
finclude <Array.h>

const byte size = 120';

int rawArray[size];

Array<int> array = Array<int>(rawArray,size);
int z=0; ’

Tt 2l

int z2;

Tt 235 -

String Y;

/7777 /set GRS/ /LIS TTAAL AT LT TS
#include <NewSoftSerial.h>

#include <TinyGPS.h>

TinyGPS gps;

NewSoftSerial nss(2, 3);

void gpsdump (TinyGPS &gps) ;
bool feedgps();
volid printFloat (double f, int digits = 2);

void setup () {
Serial .begin(960Q0);

/77777 fsend by sim
OO/ /ST 1L AL T
Serial .println("GSM Shield testing.");
//Start configuration of shield with baudrate.
//For http uses is raccomanded to use 4800 or
slower.
if (gsm.begin(9600)) {
Serial.println("\nstatus=READY");
started=true;
} else Serial.println("\nstatus=IDLE") ;
if(started) {
//GPRS attach, put in order APN, username
and password.
//If no needed auth let them blank.
if (inet.attachGPRS("internet", "true",
"true"))
Serial .println("status=ATTACHED") ;
else Serial.println("status=ERROR");



delay (1000) ;

//Read IP address.

gsm.SimpleWriteln ("AT+CIFSR") ;

delay (5000) ;

//Read until serial buffer is empty.
gsm.WhileSimpleRead() ;

//TCP Client GET, send a GET request to the
server and

//save the reply.

//Print the results.
Serial.println("\nNumber of data

received:") ; .
Serial.println (numdata);
Serial.println("\nData received:");

Serial.println(msg);

LI fY ] 3ty PRL
sending g/ / i+ K7 L0371 [ TREA

S="/getcomplete.php?velo="+String (velo) +"&H="+String (H
)+ E&P="+String(P)+"&K="+String (K)+"&A="+String (A)+"&W=
"+String (W) +"&X="+X+"&La"+L+"&Lo"+1+"&V" +V ;

S.toCharArray (s, 200);

numdata=inet.httpGET ("paazazas.ddns.net", 80, s,
msg, 50);

numdata=inet.httpGET ("161.246.18.217", 80, s,
msg, 50);

}

[ TAN T T LA L P set™ pressure
sensor/ NN/ W L&/ 7 1 KPP LL %
SPI.begin();

pinMode (MPLI115A1 "SELECT PIN, QUTPUT) ;
pinMcde (MPL115A1 ENABLE PIN, OUTPUT);

digitalWrite (MPL115A1 ENABLE PIN, LOW);
digitalWrite (MPL115A1 SELECT PIN, HIGH);
FEELT 88 L EPeel GRS LTI TSI

nss.begin (4800) ;

1
void loop () {
time = millis{();



val = analogRead (ruptpin);
if(val>1020)
{
num=num+1;
delay(10);
}
if (time>Ts)

Ts=time+60000;

velo=2*3.14* (num/60)*0.075;
Serial.print ("num=");
Serial.println (num) ;
Serial.print ("velo=");
Serial.print{(velo);
Serial.println (" m/s");

J/00 00 fhanid sensox /S 1T LA
uingfy2 t=stlartg=—WtcrQs 6§
infchlke=DHT . g$ald 77( DICRE24 BN )7
ULAT32 t ep ~ misey o)

C Bk - WG e

switch (chk)

{

case DHTLIB OK:
stat.ok++;
break;

case DHTLIB ERROR CHECKSUM:
stat.crc_error++;
Serial.print ("Checksum error,\t");
break;

case DHTLIB ERROR TIMEOUT:
stat.time_out++;
Serial.print ("Time out error,\t");
break;

case DHTLIB_ ERROR CONNECT:
stat.connect++;
Serial.print ("Connect error,\t");
break;

case DHTLIB ERROR ACK L:
stat.ack_l++;
Serial.print ("Ack Low error,\t"):
break;

case DHTLIB ERROR ACK H:
stat.ack*h++;
Serial.print ("Ack High error,\t");
break;

default:



stat.unknown++;
Serial.print ("Unknown error,\t");
break;

}

// DISPLAY DATA

H=DHT.humidity;

Serial.println(H);

IAEIH 11T/ fpressure sensor//// /1117714111017
float pressure pKa = 0;

float temperature c= 0;

float W = getTemp();

/ [ wisdeugampiivdeutilas
if (W>30){
X="H%over%water";
Serial.println("H over water");
}
1f (W<-1) {
X="L%overSwater";
Serial.println ("L over water™);

}

// wake the MPL115A1
digitalWrite (MPL115A1 ENABLE PIN, HIGH);
delay (20); // give the chip a few ms to wake up

pressure pKa = calculatePressurekPa();
temperature ¢ = calculateTemperatureC (};

digitalWrite (MPL115A1 ENABLE PIN, LOW);

Serial ..print(P);
Serial.print (" in Hg | ");
Serial.print(K);
Serial.print (™ kPa | ");

T

////////water temp codition////////
Serial.print(A);

Serial.println("C | ");
Serial.print("water temperature = ");
Serial.print (W) ;

Serial.println("C");



P=KPA TO_INHG(pressure_ pKa);
K=pressure pKa;
A=temperature c;

////////Acelerator sensor loop 1
minate///// /717777777

for (byte i=0; i<array.size(); i++){

z=analogRead (AQ) ;
array[i]=map(z, 0, 1023, 0, 255);
Serial.println(array[il]):
delay(500);

}

Serial.print ("\tMinimum value:");
zl=array.getMin () ;
Serial .println(zl);

Serial .print("\tMaximum value:");
zZ2=array.getMax () ;
Serial.println(z2);

Serial.print("\tAverage value:");
z3=array.gethAverage () ;

Serial . PP iilenieta 30

delay(l);

for “(byte i=0; i<array.size(); i++){

z=analogRead (AQ) ;
atEav 1 ] —map- Ze 105\ 03, /85 X5 hs
Serial.println(array[il);
delay(500);

}

Serial.print("\tMinimum value:");
zll=array.getMin();
Serial.println(zl);

Serial.print("\tMaximum value:");
z22=array.getMax () ;
Serial.println(z2);

Serial.print{"\tAverage value:");

zd=array.getAverage () ;
Serial.println(z4);

delay (1) ;



D = z4-23;
Serial.println (D) ;

1f(D>=z2){
V="Rough/High";
Serial.println("Rough/High") ;
t
1f(D<(0.5%2z2})
{
V="Calm";
Serial.println("Calm");
}
if (23 < D <(0.75*z2m
{
V="Moderate";
Serial.println ("Moderate);

}

L1711 IR | drt? BT LS TIREES | WA TR L BTl T NS /A7
WO E/ J LEREF Pl o WPl a s S 2L 8 A kPR \ VAR A2,
[T ES

long lat, lon;

float flat, flon;

unsigned long age, date, time, chars;

int year;

byte month, day, hour, minute, second, hundredths;
unsigned short sentences, failed;

gps.get position(&lat, &lon, &age);

Serial.print("Lat/Long (10"-5 deg):");
Serial.print(lat); Serial.print(", ");
Serial.print(lon);

Serial.print (" Fix age: "); Serial.print(age):;
Serial.println{("ms.");

feedgps(); // If we don't feed the gps during this
long routine, we may drop characters and get checksum
errors

gps.f get position(&flat, &flon, &age);

Serial.print("Lat/Long(float): "); printFleat(flat,
5); Serial.print(", "); printFloat(flon, 5);

Serial.print (" Fix age: "); Serial.print(age);
Serial.println("ms.");

feedgps():

gps.get datetime (&date, &time, &age);



Serial.print ("Date(ddmmyy): "); Serial.print(date):;

Serial .print (" Time (hhmmsscc): "); Serial.print(time);
Serial.print (" Fix age: "); Serial.print(age);
Serial.printlni"ms.")
feedgps();

gps.crack datetime (&year, &month, &day, &hour,
&minute, &second, &hundredths, &age);
Serial.print("Date: ");
Serial.print(static_cast<int>(month));
Serial .print("/");
Serial.print(static_cast<int>{day)):;
Serial.print("/'; Serial.printiyeax) ;
Serial.print ("™ Time: ");
Serial .prigft#statitaCasiiinZ Hoet ) ;
Serial .p#igst ("=
Serial.print(static _cast<int>(minute));
Serialfprinte=(*") ;
Serial.print(statlc cast<int>(second));
Serig¥.pTing (=8 ;
Serial .print (static cast<int>(hundredths));
Seriad .print ™7 Fix Jage: ") cSerigl.print{age) ;
Serial . prinerm{@ars . L) ;

feedgps ()

Serial.print("Alt(cm): ");
Serial.print(gps.altitude()); Serial.print ("
Course (107-2 deg).: ")} Serial.print({gps.course()):;
Serialyprint (" SpeedlE0™=2 knots):/ %) ;

Serial .println{(gps.speed()};

Serial.print ("Alt(flecat): ");
printFloat (Ypha, f %alsitude () )y Seqial Jpfaht ("
Course (float) NI primBlo®b (Jps P gburse()) ;
Serial.println();

Serial.print("Speed(knots): ");
printFloat (gps.f speed knots({()); Serial.print{" {(mph):;
"); printFloat(gps.f speed mph());

Serial.print(" (mps): ");

printFloat (gps.f speed mps()); Serial.print("™ (kmph):
"}); printFloat(gps.f speed kmph()); Serial.println();

feedgps (),
gps.stats(&chars, &sentences, &failed);

Serial.print({"Stats: characters: "};
Serial .print (chars); Serial.print(" sentences: "};



Serial.print (sentences); Serial.print(" failed
checksum: "); Serial.println(failed);

S="/getcomplete.php?velo="+String (veleo)+"&H="+String (H
)" &P="+String (P)+"&K="+String (K)+"&A="+String (A) +"&W=
"+String (W) +"&X="+X+"&La"+L+"&Lo"+1+"&V"+V;
S.toCharArray (s, 200);
numdata=inet.httpGET ("paazazas.ddns.net", 80, s,
msg, 50); :
numdata=inet.httpGET("161.246.18.217", 80, s,

msg, 50);
//Print the results.
Serial.println ("\nNumber of data received:");
Serial.println(numdata) ;
Serial.println("\nData received:");
(

Serial.println (msqg);
delay (2000} ;

num=0;
delay(10);

//check again////

//GPRS attach, put in order APN, username
and password.

//If no needed auth let them blank.

if (inet.attachGPRS ("internet", "true",
"true™))

Serial.println("status=ATTACHED") ;

else Serial.println("status=ERROR");

delay (1000);

//Read IP address.

gsm.SimpleWriteln ("AT+CIFSR") ;

delay (5000) ;

//Read until serial buffer is empty.

gsm.WhileSimpleRead() ;

//TCP Client GET, send a GET request to the
server and

//save the reply.



void serialhwread()
{
i=0;
if (Serial.available() > 0) {

while (Serial.available() > 0) {
inSerial[i]=(Serial.read());
delay(10);
i++;

1

inSerial[i]="'\0";

if(!strcmp (inSerial,"/END")) {
SeTiad=Drintln (Mg}
inSerial[0]=0xla;
inSerial\\ |5V~
gsm. SimpleWriteln(inSerial);

}

//Send a saved AT command using serial port.

if (istrempfinSer1al "TEST" } )«
Serial .println("SIGNAL QUALITY");
gsm.SimpleWriteln("AT+CSQ") ;

}

//Read last message saved.

if(!strcmp(inSerial, "MSG")) {
Serial.println(msqg);
} else {

Serial.println(inSerial):;
gsm.SimpleWriteln (inSerial);
}
inSerial[0)="\0";
1
}
vold serialswread|()
{
gsm.SimpleRead() ;
}

float getTemp () {
~ //returns the temperature from one DS18S20 in DEG
Celsius

byte datall2];
byte addr([8];

if ( !'ds.search(addr)) {
//no more sensors on chain, reset search



ds.reset search();
return -1000;
}

if ( OneWire::crc8( addr, 7) !'= addr([7]) {
Serial.println("CRC is not wvalid!");
return -1000;

}

if ( addr[0] !'= 0x10 && addr([0] != 0x28) {
Serial.print("Device is not recognized");
return -1000;

}

ds.reset();

ds.select (addr) ;

ds.write(0x44,1); // start conversion, with parasite
power on at the end

byte present. = ds.reset/():;
ds.select (addr) ;
ds.write (0xBE); // Read Scratchpad

for (int i = 0; 4 < 9; i++) { // we need 9 bytes
data[i] = ds.read();
}

ds.reset searchl();

Il

byte. MSB datal[l];
byte LSB = datal0]s

float tempRead = ((MSB << 8) | LSB); //using two's
compliment

float TemperatureSum = tempRead / 16;

return TemperatureSum;

}
float calculateTemperatureC() {

unsigned int uiTadc;
unsigned char uiTH, uiTL;

unsigned int temperature counts = 0;



writeRegister (0x22, 0x00); // Start temperature
conversion

delay (2); // Max wait time is
0.7ms, typ 0.6ms

// Read pressure
uiTH = readRegister (TEMPH) ;
uiTL = readRegister (TEMPL) ;

uiTadc = (unsigned int) uiTH << §8;
uiTadc += (unsigned int) uiTL & Ox00FF;

// Temperature is a 1l0bit value
uiTadc = uiTadc >> 6;

// =5.35 counts per uC, 472 counts is 25w85C
return 25 + (uiTadc = 472) / -5.35;

float calculatePressurekPa() {

// See Freescale document AN3785 for detailed
explanation
//-of this implementation.

signed char siaOMSB, siaOLS3B;

signed char siblMSB, siblLS3B;

signed char sib2?MSB, sib2LSB;

. signed char siclZMSB, sicl2LSB;

signed char sicllMSB, sicllLSB;

signed char sicZ22MSB, sicZ22LSB;

signed Nt 95ial, sikl,N&1b7, sigley, giacll, sic22,
siPcomp;

float decPcomp;

signed long %, “beZegumltdyr=SisTl1x1, si all,
si. eldxl;

signed long si_al, si c22x2, si a2, si alxl,
si yl, si_a2x2;

unsigned int uiPadc, uiTadc;

unsigned char uwiPH, uiPL, uiTH, uiTL;

writeRegister (0x24, 0x00); // Start Both
Conversions

//writeRegister (0x20, 0x00); // Start Pressure
Conversion

//writeRegister (0x22, 0x00); // Start

temperature conversion



delay(2); // Max wait time
is 1lms, typ 0.8ms

// Read pressure

r

uiPH = readRegister (PRESH) ;

uiPL = readRegister (PRESL);

uiTH = readRegister (TEMPH) ;
( )

uiTL = readRegister (TEMPL

uiPadc = (unsigned int) uiPH << 8;

uiPadc += (unsigned int) uiPL & O0x00FF;
uiTadc = (unsigned int) uiTH << 8;

uiTadc += (unsigned int) uiTL & O0x00FF;

// Placing Coefficients into 16-hit Variables
// a0

siaOMSB = readRegister (AOMSB) ;

sia0OLSB readRegister (AOLSB) ;

sial = (signed int) siaOMSB << 8;

sial += (signed int) siaOLSB & 0x00FF;

// bl

siblMSB = readRegister (BLMSB) ;

siblLSB readRegister (B1LSB) ;

sibl = (signed int) siblMSB << 8;

sibl += (signed int) siblLSB & O0xQ0FF;

Il

VY

sib2MSB = readRegister (B2MSB) ;

sib2LSB readRegister (B2LSB) ;

sib2 = {(signed int) sib2MSB << §;

sib2 4= {(signed int) sib2LSB & O0x00FF;

Il oel2

sicl2MSB = readRegister (C12MSB);
sicl2LSB = readRegister (C12LSB);

sicl2 = (signed int) sicl2MSB << 8;
sicl2 4= (signed int) sicl2LSB & Ox00FF;

7 el

sicllMSB = readRegister (C11MSB) ;
sicllLSB = readRegister (Cl11LSB);

sicll = (signed int) sicllMSB << 8;
sicll += (signed int) sicllLSB & O0xOOFF;

[) e22
sic22MSB = readRegister (C22MSB) ;
sic22LSB readRegister (C22LSB) ;

Il



sic22 = (signed int) sic22MSB << 8;
sic22 += (signed int) sic22LSB & 0x00FF;

// Coefficient 9 equation compensation
uiPadc = uiPadc >> 6;
uiTadc = uiTadc >> 6;

// Step 1 cllxl = cll * Padc
1tl = (signed long) sicll;

1t2 = (signed long) uiPadc;
le3 = 1el*1€2;
si cllxl = (signed long) 1t3;

// Step 2 ald” ST T cllXT

1tl = ((signed long)sibl)<<14;
1t2 (signed long) si cllxl;
1t3 F Il +=LlL77 ‘

si all = (signed long) (1t3>>14);

/M f5tep. 3-d 2] /200 \Fadc

1tl = (signed long) sicl?2;
1t2 = (signed long) uiTadc;
Vi ga = T TeulnR0g;

si cl2x2 = (signed long)lt3;

// Step 4 al = all + cl2x2

R ¥ =, (sidned, Sangrsiaatieal ] )
il it 2 (signed long)si cl2x2;

I3 & 1t1 G LEL;

si al = (signed long) 1t3>>11;

// Step 5 ¢22x2 ="c22*Tadc

1tl = (signed long)sic22;

1t2 = (signed long)uiTadc;

13 = 1IN N2

si_c22x2 = (Shgledmlongl=t¥tl)s

// Step 6 a2 = b2 + c22x2

1tl = ((signed long)sib2<<15);
1t2 = ((signed long}si_c22x2>1);
I3 = LigltbE2 ;

si_aZ2 = ((signed long)lt3>>16);

// Step 7 alxl = al * Padc

1tl = (signed long)si al;
1t2 = (signed long)uiPadc;
1t3 = 1tl*1t2;

si_alxl = (signed long) (1t3);



// Step 8 yl = a0 + alxl

1tl = ((signed long)sia0<<10);
1t2 = (signed long)si alxl;

1t3 = 1tli+lt2;

si_yl = ((signed long)lt3>>10);

// Step 9 aZ2x2 = a2 * Tadc
1tl = (signed long)si aZ2;

1t2 (signed long)uiTadc;
1t3 = 1tl*1t2;

si_a2x2 = (signed long) (1t3);

II

// Step 10 pComp = yl + a2x2

1tl = ((sdigned long)si y1<<10);
1t2 = (signed long)si a2x2;
1t3 = Itl+1€2;

// Fixed point result with rounding
//siPcomp = ((signed int)1lt3>>13);
siPcomp = 1t3/8192;

// decPcomp is defined as a floating point number

// Conversion to decimal value from 1023 ADC count

value

// ADC counts are 0 to 1023, pressure is 50 to
115kPa respectively

decPcomp = ((65.0/1023.0)*siPcomp)+50;

return decPcomp;

unsigned int readRegister (byte thisRegister) ({
byte result = 0;

// select the MPL115A1l
digitalWrite (MPL115A1 SELECT PIN, LOW);

// send the request
SPI.transfer (thisRegister | MPL115A1 READ MASK);
result = SPI.transfer (0x00);

// deselect the MPL115A1l
digitalWrite (MPL115A1 SELECT PIN, HIGH);



return result;

}

void writeRegister (byte thisRegister, byte thisValue)
{

// select the MPL115A1l
digitalWrite (MPL115A1 SELECT PIN, LOW);

// send the request
SPI.transfer (thisRegister & MPL115A1 WRITE MASK) ;
SPI.transfer(thisValue);

// deselect the MPL115A1
digitalWrite(MPL115A1_SELECT_PIN, HIGH) ;
}

bool feedgps ()
{
while (nss.available{())
{
if (gps.encode(nss.read()))
e LU ri=aes;

}

return false;
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Adanldadramdnduma HTML

PHP code getconnect.php

<2
echo date('d:m:y H:i:s5');
Stime =date('d/m/y H:i:s');

Ssurvername = "localhost";
Susername ="root";
Spassword ="1234";
Sdbname ="marine maching"”;

Sconn =
mysgli connect ($survername, Susername, $password, $dbname
) i

if (!'Sconn)

{echo "fault";

exit;

}

date default timezone set ("Asia/bangkok"):;

$sgl = "INSERT INTO
lalo(time,velo, humid, pressureinHlg, pressurekpa, Airtempe
ratureC,WatertemperatureC,warning, latitude, longitude,w
avenature)

VALUE

("Stipe NS T [VaelV L L2 tSSGRT [ ER] ' el S FET ["P"]
},  ONGERL "R LR 2 BB (SGET LW L), * (5_GE
TI"X"]I N\ €5, GER ALY L, ' {5 800 LK .7 ] } & EFGET ["V"] }
)"

Sresult = mysqli query($conn, $sql)¢

mysgli close(Sconn);
7>
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Arduino MEGA 2560
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Product Overview

The Arduino Mega 2560 is a microcontroller board based on the ATmega2560
(datasheet). It has 54 digital input/output pins (of which 14 can be used as PWM outputs),
16 analog inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal oscillator, a USB
connection, a power jack, an ICSP header, and a reset button. It contains everything
needed to support the microcontroller; simply connect it to a computer with a USB cable or
power it with a AC-to-DC adapter or battery to get started. The Mega is compatible with
most shields designed for the Arduino Duemilanove or Diecimila.
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Technical Specification .

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

Summar
Microcontroller ATmega2560
Operating Voltage B\
Input Voltage (recommended) 7-12V
Input Voltage (limits) 6-20V
Digital 1/0 Pins 54 (of which 14 provide PWM output)
Analog Input Pins 16
DC Current per /O Pin 40 mA
DC Current for 3.3V Pin 50 mA
Flash Memory 256 KB of which 8 KB used by bootloader
SRAM 8 KB
EEPROM 4 KB
Clock Speed 16 MHz

the board

Power
12C Led

WL ARDUING.CC -

analog pins
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Power

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

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

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

The power pins are as follows:

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

e 5V. The regulated power supply used to power the microcontroller and other components on the board. This
can come either from VIN via an on-board regulator, or be supplied by USB or another regulated 5V supply.

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

e  GND. Ground pins.

Memor

The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KB is used for the bootloader), 8 KB of
SRAM and 4 KB of EEPROM (which can be read and written with the EEPROM library).

: Input and Output

Each of the 54 digital pins on the Mega can be used as an input or output, using pinMode(), digitalWrite(), and
digitalRead() functions. They operate at 5 volts. Each pin can provide or receive a maximum of 40 mA and has an
internal pull-up resistor (disconnected by default) of 20-50 kOhms. In addition, some pins have specialized functions:

e Serial: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 (TX); Serial 2: 17 (RX) and 16 (TX); Serial 3: 15 (RX) and
14 (TX). Used to receive (RX) and transmit (TX) TTL serial data. Pins O and 1 are also connected to the

- corresponding pins of the ATmega8U2 USB-to-TTL Serial chip .

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

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

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

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

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

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

There are a couple of other pins on the board:

e  AREF. Reference voltage for the analog inputs. Used with analogReference().

 Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to shields which
block the one on the board.
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- Communication

The Arduino Mega2560 has a number of facilities for communicating with a computer, another Arduino, or
other microcontrollers. The ATmega2560 provides four hardware UARTSs for TTL (5V) serial communication.
An ATmegaB8U2 on the board channels one of these over USB and provides a virtual com port to software on
the computer (Windows machines will need a .inf file, but OSX and Linux machines will recognize the board
as a COM port automatically. The Arduino software includes a serial monitor which allows simple textual
data to be sent to and from the board. The RX and TX LEDs on the board will flash when data is being
transmitted via the ATmega8U2 chip and USB connection to the computer (but not for serial communication
on pins 0 and 1).

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

The ATmega2560 also supports 12C (TWI) and SPI communication. The Arduino software includes a Wire
library to simplify use of the 12C bus; see the documentation on the Wiring website for details. To use the SPI
communication, please see the ATmega2560 datasheet.

- Programming

The Arduino Mega2560 can be programmed with the Arduino software (download). For details, see the
reference and tutorials.

The Atmega2560 on the Arduino Mega comes preburned with a bootloader that allows you to upload new
code to it without the use of an external hardware programmer. It communicates using the original STK500
protocol (reference, C header files).

You can also bypass the bootloader and program the microcontroller through the ICSP (In-Circuit Serial
Programming) header; see these instructions for details.
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Automatic (Software) Reset

Rather then requiring a physical press of the reset button before an upload, the Arduino Mega2560 is
designed in a way that allows it to be reset by software running on a connected computer. One of the
hardware flow control lines (DTR) of the ATmega8U2 is connected to the reset line of the ATmega2560 via a
100 nanofarad capacitor. When this line is asserted (taken low), the reset line drops long enough to reset the
chip. The Arduino software uses this capability to allow you to upload code by simply pressing the upload
button in the Arduino environment. This means that the bootloader can have a shorter timeout, as the
lowering of DTR can be well-coordinated with the start of the upload.

This setup has other implications. When the Mega2560 is connected to either a computer running Mac OS X
or Linux, it resets each time a connection is made to it from software (via USB). For the following half-second
or so, the bootloader is running on the Mega2560. While it is programmed to ignore malformed data (i.e.
anything besides an upload of new code), it will intercept the first few bytes of data sent to the board after a
connection is opened. If a sketch running on the board receives one-time configuration or other data when it
first starts, make sure that the software with which it communicates waits a second after opening the
connection and before sending this data.

The Mega contains a trace that can be cut to disable the auto-reset. The pads on either side of the trace can
be soldered together to re-enable it. It's labeled "RESET-EN". You may also be able to disable the auto-reset
by connecting a 110 ohm resistor from 5V to the reset line; see this forum thread for details.

: USB Overcurrenf Protection

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

i _ Physical Characteristics and Shield Compatibilit

The maximum length and width of the Mega PCB are 4 and 2.1 inches respectively, with the USB connector
and power jack extending beyond the former dimension. Three screw holes allow the board to be attached to
a surface or case. Note that the distance between digital pins 7 and 8 is 160 mil (0.16"), not an even multiple
of the 100 mil spacing of the other pins.

The Mega is designed to be compatible with most shields designed for the Diecimila or Duemilanove. Digital
pins 0 to 13 (and the adjacent AREF and GND pins), analog inputs 0 to 5, the power header, and ICSP
header are all in equivalent locations. Further the main UART (serial port) is located on the same pins (0 and
1), as are external interrupts 0 and 1 (pins 2 and 3 respectively). SPI is available through the ICSP header on
both the Mega and Duemilanove / Diecimila. Please note that I’C is not located on the same pins on the
Mega (20 and 21) as the Duemilanove / Diecimila (analog inputs 4 and 5).
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How to use Arduino '.

Arduino can sense the environment by receiving input from a variety of sensors and can affect its
surroundings by controlling lights, motors, and other actuators. The microcontroller on the board is
programmed using the Arduino programming language (based on Wiring) and the Arduino
development environment (based on Processing). Arduino projects can be stand-alone or they can
communicate with software on running on a computer (e.g. Flash, Processing, MaxMSP).

Arduino is a cross-platoform program. You'll have to follow different instructions for your personal
0OS. Check on the Arduino site for the latest instructions. hitp://arduino.cc/en/Guide/HomePage

Linux Install Windows Install Mac Install

Once you have downloaded/unzipped the arduino IDE, you can Plug the Arduino to your PC via USB cable.

Blink led

Now you're actually ready to “burn” your B e e
first program on the arduino board. To e Setch T RN
select “blink led”, the physical translation (&0 ElE[E

of the well known programming “hello . -

world”, select

File)sketch b00k> ©f The seup ) seznocdiiuns once, ¥hex the ghench anavis
Arduino-0017>Examples>
Digital>Blink

Once you have your skecth you'll
see something very close to the X
screenshot on the right. ol

t&(ledPin, HIGH):

¢ (ledPin, LOW):
(l1ono) :

In Tools>Board select MEGA

Now you have to go to
Tools>SerialPort

and select the right serial port, the
one arduino is attached to.

‘ bone compiling. :

Heeg Complie button TX RX Flashing Blmkmg Led!
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Dimensioned Drawing
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Terms & Conditions

1. Warranties

1.1 The producer warrants that its products will conform to the Specifications. This warranty lasts for one (1) years from the date of the sale. The
producer shall not be liable for any defects that are caused by neglect, misuse or mistreatment by the Customer, including improper installation or testing,
or for any products that have been altered or modified in any way by a Customer. Moreover, The producer shall not be liable for any defects that result from
Customer's design, specifications or instructions for such products. Testing and other quality control techniques are used to the extent the producer deems
necessary.

1.2 I any products fail to conform to the warranty set forth above, the producer's sole liability shall be to replace such products. The producer’s liability
shall be limited to products that are determined by the producer not to conform to such warranty. If the producer elects to replace such products, the
producer shall have a reasonable time to replacements. Replaced products shall be warranted for a new full warranty period.

1.3 EXCEPT AS SET FORTH ABOVE, PRODUCTS ARE PROVIDED "AS IS" AND "WITH ALL FAULTS." THE PRODUCER DISCLAIMS ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, REGARDING PRODUCTS, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE

1.4 Customer agrees that prior to using any systems that include the producer products, Customer will test such systems and the functionality of the
products as used in such systems, The producer may provide technical, applications or design advice, quality characterization, reliability data or other
services. Customer acknowledges and agrees that providing these services shall not expand or otherwise alter the producer's warranties, as set forth
above, and no additional obligations or liabilities shall arise from the producer providing such services.

1.5 The Arduino™ products are not authorized for use in safety-critical applications where a failure of the product would reasonably be expected to cause
severe personal injury or death. Safety-Critical Applications include, without limitation, life support devices and systems, equipment or systems for the
operation of nuclear facilities and weapons systems. Arduino™ products are neither designed nor intended for use in military or aerospace applications or
environments and for automotive applications or environment. Customer acknowledges and agrees that any such use of Arduino™ products which is solely
at the Customer's risk, and that Customer is solely responsible for compliance with all legal and regulatory requirements in connection with such use.

1.6 Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements concerning its
products and any use of Arduino™ products in Customer's applications, notwithstanding any applications-related information or support that may be
provided by the producer.

2. Indemnification

The Customer acknowledges and agrees to defend, indemnify and hold harmless the producer from and against any and all third-party losses, damages,
liabilities and expenses it incurs to the extent directly caused by: (i} an actual breach by a Customer of the representation and warranties made under this
terms and conditions or (ii) the gross negligence or willful misconduct by the Customer.

3. Consequential Damages Waiver

In no event the producer shall be liable to the Customer or any third parties for any special, collateral, indirect, punitive, incidental, consequential or
exemplary damages in connection with or arising out of the products provided hereunder, regardless of whether the producer has been advised of the
possibility of such damages. This section will survive the termination of the warranty period.

4. Changes to specifications

The producer may make changes to specifications and product descriptions at any time, without notice. The Customer must not rely on the absence or
characteristics of any features or instructions marked "reserved" or "undefined.” The producer reserves these for future definition and shall have no
responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The product information on the Web Site or Materials is
subject to change without notice. Do not finalize a design with this information.

Enviromental Policies

The producer of Arduino™ has joined the Impatto Zero®
policy of LifeGate.it. For each Arduino board produced is
created / looked after half squared Km of Costa Rica’s
forest's.
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SIM900
The GSM/GPRS Module for M2M applications

SIM900
GSM/GPRS Module
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The SIM900 is a complete Quad-band GSM/GPRS solution in a
SMT module which can be embedded in the customer applications.

Featuring an industry-standard interface, the SIM900 delivers
GSM/GPRS 850/900/1800/1900MHz performance for voice, SMS,
Data, and Fax in a small form factor and with low power
consumption. With a tiny configuration of 24mm x 24mm x 3 mm,
SIM900 can fit almost all the space requirements in your M2M
application, especially for slim and compact demand of design.

s SIM900 is designed with a very powerful single-chip processor integrating
AMR926EJ-S core

e Quad - band GSM/GPRS module with a size of 24mmx24mmx3mm

e SMT type suit for customer application

e An embedded Powerful TCP/IP protocol stack

e Based upon mature and field-proven platform, backed up by our support

service, from definition to design and production



SIM900
The GSM/GPRS Module for M2M applications

® Hands-free operation

General featrues .
( Echo suppression)

® Quad-Band 850/ 900/ 1800/ 1900 MHz ® AMR
® GPRS multi-slot class 10/8 Half Rate(HR)
® GPRS mobile station class B Full Rate(FR)
® Compliant to GSM phase 2/2+
— Class 4 (2 W @850/ 900 MHz) Interfaces
—Class 1 (1 W @ 1800/1900MHz) ® [nterface to external SIM 3V/ 1.8V
® Dimensions: 24* 24 * 3 mm @ analog audio interface
® Weight: 3.4g ® RTC backup
@ Control via AT commands (GSM ® SPlinterface
07.07 ,07.05 and SIMCOM enhanced AT ®  Serial interface
Commands) ® Antenna pad
® SIM application toolkit e |2C
® Supply voltage range 3.4 ... 4.5V ® GPIO
® Low power consumption ® PWM
® Operation temperature: ® ADC

-30 °C to +80 °C Compatibility

ifications for fax
Spec cat 7 ® AT cellular command interface

® Group 3, class 1 L .
P Approvals (in planning)

Specifications for data

® CE
® GPRS class 10: max. 85.6 kbps ® FCC
(downlink) ® ROHS
® PBCCH support ® PTCRB
® Coding schemes CS 1, 2, 3,4 e GCF
® CSD upto 14.4 kbps e AT&T
o \ ¥ T 1
. Non transparent mode @ 14
® PPP-stack -
Specifications for SMS via GSMPin Assignment
| GPRS
@ Point-to-point MO and MT
® SMS cell broadcast
® Textand PDU mode
uewr
Drivers s
o
® MUX Driver e
wan.70
Specifications for voice .
2
® Tricodec R
LM

— Half rate (HR)

— Full rate (FR)

— Enhanced Full rate (EFR) ZEPFEEEEREEERRRES
More about SIM900 module, Please contact: Tel:+86 21 32523300

Fax:+86 21 32523301
Email:simcom@sim.com




Aosong(Guangzhou) Electronics Co.,Ltd

Tell: +86-020-36380552, +86-020-36042809  Fax: +86-020-36380562
http://www.aosong.com

Email: thomasliul98518(@vahoo.com.cn_ sales(@aosong.com

Address: No.56, Renhe Road. Renhe Town. Baivun District, Guangzhou, China

Digital-output relative humidity & temperature sensor/module
AM2303

Capacitive-type humidity and temperature module/sensor

1. Feature & Application:

* Full range temperature compensated * Relative humidity and temperature measurement

* Calibrated digital signal *Qutstanding long-term stability ~ *Extra components not needed

* Long transmission distance = * Low power consumption *4 pins packaged and fully interchangeable
2. Description:

AM?2303 output calibrated digital signal. It utilizes exclusive digital-signal-collecting-technique and humidity
sensing technology, assuring its reliability and stability.Its sensing elements is connected with 8-bit single-chip

computer.

Every sensor of this model is temperature compensated and calibrated in accurate calibration chamber and the
calibration-coefficient is saved in type of programme in OTP memory, when the sensor is detecting, it will cite

coefficient from memory.

Small size & low consumption & long transmission distance(20m) enable AM2303 to be suited in all kinds of

harsh application occasions.

Single-row packaged with four pins, making the connection very convenient.

3. Technical Specification:

Model AM2303

Power supply 3.3-6V DC

Output signal digital signal via single-bus

Sensing element Polymer humidity capacitor & DS18B20 for detecting temperature
Measuring range humidity 0-100%RH; temperature -40~125Celsius




Aosong(Guangzhou) Electronics Co.,Ltd

Tell: +86-020-36380552, +86-020-36042809  Fax: +86-020-36380562
http://www.aosong.com
Email: thomasliul 985 18@vahoo.com.cn _ sales(@aosong.com

Address: No.56. Renhe Road. Renhe Town, Baiyun District. Guangzhou. China
Accuracy humidity +-2%RH(Max +-5%RH): temperature +-0.2Celsius
Resolution or sensitivity | humidity 0.1%RH; temperature 0.1Celsius
Repeatability humidity +-1%RH; temperature +-0.2Celsius
Humidity hysteresis +-0.3%RH
Long-term Stability +-0.5%RH/year
Sensing period Average: 2s
Interchangeability fully interchangeable

4. Dimensions: (unit---—-mm)

25.0—

0
0
0
N
TR ¥
o

Pin sequence number: 12 3 4 (from left to right direction).
Pin Function

1 VDD—-power supply
2 DATA—signal

3 NULL

4 GND

5. Operating specifications:

(1) Power and Pins
Power's voltage should be 3.3-6V DC. When power is supplied to sensor, don't send any instruction to the sensor

within one second to pass unstable status. One capacitor valued 100nF can be added between VDD and GND for
wave filtering.

(2) Communication and signal

Single-bus data is used for communication between MCU and AM2303, it costs 5SmS for single time
communication.
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ATURES

Unique 1-Wire interface requires only one
port pin for communication

Multidrop capability simplifies distributed
temperature sensing applications

Requires no external components

Can be powered from data line. Power supply
range is 3.0V to 5.5V

Zero standby power required

Measures temperatures from -55°C to
+125°C. Fahrenheit equivalent is -67°F to
+257°F

10.5°C accuracy from -10°C to +85°C
Thermometer resolution is programmable
from 9 to 12 bits

Converts 12-bit temperature to digital word in
750 ms (max.)

User-definable, nonvolatile temperature alarm
settings

Alarm search command identifies and
addresses devices whose temperature is
outside of programmed limits (temperature
alarm condition)

Applications include thermostatic controls,
industrial systems, consumer products,
thermometers, or any thermally sensitive
system

DESCRIPTION

The DS18B20 Digital Thermometer provides 9 to 12-bit (configurable) temperature readings which
indicate the temperature of the device.

PRELIMINARY

DS18B20
Programmable Resolution
1-Wire® Digital Thermometer

PIN ASSIGNMENT

BOTTOM VIEW

DALLAS
DS1820

DS18B20 To-92
Package

ne [T 14 8 | [[Inc
ne [ [T ]]2 7 [ 1L Ine
L1 (13 6| [[ Inc
pa [ ]]4 5 | []]enD

DS18B20Z
8-Pin SOIC (150 mil)

PIN DESCRIPTION
GND - Ground

DQ - Data In/Out

Vopp - Power Supply Voltage
NC  -No Connect

GND |
DQ !
vDD |

Information is sent to/from the DS18B20 over a 1-Wire interface, so that only one wire (and ground)
needs to be connected from a central microprocessor to a DS18B20. Power for reading, writing, and
performing temperature conversions can be derived from the data line itself with no need for an external
power source.

Because each DS18B20 contains a unique silicon serial number, multiple DS18B20s can exist on the
same 1-Wire bus. This allows for placing temperature sensors in many different places. Applications
where this feature is useful include HVAC environmental controls, sensing temperatures inside buildings,
equipment or machinery, and process monitoring and control.
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DS18B20

DETAILED PIN DESCRIPTION Table 1

PIN PIN
8PIN SOIC | TO92 | SYMBOL | DESCRIPTION

5 1 GND Ground.

4 2 DQ Data Input/Qutput pin. For 1-Wire operation: Open
drain. (See “Parasite Power” section.)

3 3 Vb Optional Vpp pin. See “Parasite Power” section for
details of connection. Vpp must be grounded for
operation in parasite power mode.

DS18B20Z (8-pin SOIC): All pins not specified in this table are not to be connected.

OVERVIEW

The block diagram of Figure 1 shows the major components of the DS18B20. The DS18B20 has four
main data components: 1) 64-bit lasered ROM, 2) temperature sensor, 3) nonvolatile temperature alarm
triggers TH and TL, and 4) a configuration register. The device derives its power from the 1-Wire
communication line by storing energy on an internal capacitor during periods of time when the signal line
is high and continues to operate off this power source during the low times of the 1-Wire line until it
returns high to replenish the parasite (capacitor) supply. As an alternative, the DS18B20 may also be
powered from an external 3 volt - 5.5 volt supply.

Communication to the DS18B20 is via a 1-Wire port. With the [-Wire port, the memory and control
functions will not be available before the ROM function protocol has been established. The master must
first provide one of five ROM function commands: 1) Read ROM, 2) Match ROM, 3) Search ROM, 4)
Skip ROM, or 5) Alarm Search. These commands operate on the 64-bit lasered ROM portion of each
device and can single out a specific device if many are present on the 1-Wire line as well as indicate to
the bus master how many and what types of devices are present. After a ROM function sequence has
been successfully executed, the memory and control functions are accessible and the master may then
provide any one of the six memory and control function commands.

One control function command instructs the DS18B20 to perform a temperature measurement. The result
of this measurement will be placed in the DS18B20’s scratch-pad memory, and may be read by issuing a
memory function command which reads the contents of the scratchpad memory. The temperature alarm
triggers TH and TL consist of 1 byte EEPROM each. If the alarm search command is not applied to the
DS18B20, these registers may be used as general purpose user memory. The scratchpad also contains a
configuration byte to set the desired resolution of the temperature to digital conversion. Writing TH, TL,
and the configuration byte is done using a memory function command. Read access to these registers is
through the scratchpad. All data is read and written least significant bit first.
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GR-83 GPS Receiver

B Features

Use Holux high performance GPS module.

Independent operation board. Direct communication interface with computer.

20 parallel satellite-tracking channels for fast acquisition and reacquisition.

High speed signal acquisition.

Built-in WAAS/EGNOS Demodulator.

Support U.S. Coast Guard DGPS beacon signal.

Low power consumption with Advanced Trickle-Power and Push-To-Fix mode.

Optional Rechargeable battery for memory and RTC backup and for fast Time to First Fix (TTFF).
Support NMEAO0183 v2.2 data protocol and SiRF binary code.

Enhanced algorithms provide superior navigation performance in urban, canyon and foliage
environments.

For Car Navigation , Marine Navigation, Fleet Management, AVL and Location-Based Services , Auto
Pilot ,Personal Navigation or touring devices, Tracking devices/systems and Mapping devices application.
Ver. A compatible to Holux's GR-88 module on top side, GR-86 module on bottom side.

Ver. B compatible to Holux’s GR-88 module on top side, GR-89 module on bottom side.

B Specifications

Snap Start < 3 sec (at < 25 minutes off period ).
Hot Start =1 sec(typ)-

Warm Start =38 sec(typ).

Cold Start £42 sec(typ).

Satellite Reacquisition

Time Accuracj e ms

Channels 20

Position Accuracy 25 m CEP without SA

Receiver L1, C/A code

Protocol NMEA V2.2, 4800, 8, N, 1 or SiRF Binary

Maximum Altitude < 60,000 feet




HOLUX Technology,Inc.

RAFFRE D F R

1F, No.30, R&D Rd. Il, Hsinchu City 300, T EE — #3088 1F Tel:886 3 668 7000
Science-based Industrial Park, Taiwan. E-Mail:info@holux.com.tw Web: www.holux.com Fax:886 3 668 7111

Maximum Velocity

< 1,000 knots

Max. Update Rate

1 Hz

RF Connector

MMCX, MCX or SMA

Dimension 40.6(W) x 71.1(L) x 13.5(H) (mm) (height of connector included)
Weight 1M1g

Firmware Upgrade Flash EPROM field programming software available

Time Mark Output 1 pulse/sec, aligned with GPS time +-0.1 usec
?ep;;a:::fwe 110 to +60 degree C

Storage Temperature

-20 to +70 degree C

Operating Humidity

5% to 95%, no condensing

B Electrical specifications :

Less than 75 mA without antenna

B Electrical Output specification :

® |[nterface

1+ RS-232
2. CMOS 3V
3+ 5GPIO

® NMEA output protocol:
Baud rate: 4800 bps

Data bit: 8
Parity: N
Stop bit: 1

Output format: GGA, GSA, GSV, MC.(VTG , GLL, RMS option)
® Output terminal and definition

20-pin header (2.0 mm pitch)

DB9 female, RS-232 output (optional for TEST board)
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—PI |<-— 11.8 mm.
34.3 mm.

l | > |}<_35m

]
o o

o

5.8 mn|.
o]

-

64,8 mm.

znm.—bl |<— 4>“<_ .8 mm|
* izooooooouoozn = i"

Orw::oooooooooﬂ—@— =

* Z,O_Em. |<— 18.0 mm —-’[ r

3.15 mm. ] 3.15 mm. I‘—’

l‘i 406 mm.

J4, 20-pin connector (2 mm pitch) pin definition

Pin Pin Name Function description
1 NC No function
2 VCC 5V +3.3 ~ +5V DC power input for 5 model
NC No function for -3 model
NC No function
4 NC No function for -5 model
vcc_3v regulated 3V power input for -3 model
5 nRESET Reset input, active low
6 GPIO1 General purpose /O pin
7 GPIO2 General purpose 1/O pin
8 GPIO3 General purpose I/O pin
9 GPIO4 General purpose |/O pin, LED flash when tracking
10 GND Ground
1 TXA Serial Data output A

12 RXA Serial Data input A
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13 GND Ground

14 B Serial Data output B

15 RXB Serial Data input B

16 GND Ground

17 GPIO5 General purpose I/O pin, BOOT_SEL, Reserved for re-programming
flash.

18 GND Ground

19 TIMEMARK |1 PPS time mark output

20 NC No function

J7, 3-pin connector (2.54 mm pitch) pin definition. Available in test board.

Pin Pin Name Function description
1 TXDA Serial Data output A, RS-232

2 RXDA Serjal Data input A, RS-232

3 GND Ground

J8, 3-pin connector (2.54 mm pitch) pin definition. Available in test board.

Pin Pin Name Function description
1 TXDB Serial Data output B, RS-232
2 RXDB Serial Data input B, RS-232
3 GND Ground

J10, 2-pin connector (2.54 mm pitch)
BOOT Selection. Short these two pins at power on stage will set CPU into boot mode. Used for
flash program update.

J13, DB9 female connector pin definition. Available in test board.

Pin Pin Name Function description
! NC No function
2 TXA RS-232 signal serial data output
3 RXA RS-232 signal serial data input
4 NC No function
5 GND Ground
6 NC No function
7 NC No function
8 NC No function




Freescale Semiconductor

Miniature SPI Digital Barometer

The MPL115A1 is an absolute pressure sensor with digital output for low cost
applications. A miniature 5 x 3 x 1.2 mm LGA package ideally suits it for portable
electronics and space constrained applications. Low current consumptions of
5 pA during Active mode and 1 pA during Shutdown (Sleep) mode target battery

and other low-power applications. A wide operating temperature range from -40°C

to +105°C fits demanding environmental requirements.

MPL115A1 employs a MEMS pressure sensor with a conditioning IC to provide
accurate pressure measurement from 50 to 115 kPa. Anintegrated ADC provides
digitized temperature and pressure sensor outputs via a SPI port. Calibration Data
is stored in internal ROM. Utilizing raw sensor oufput, the host microcontroller
executes a compensation algorithm to render Compensated Abso!ute Pressure
with 1 kPa accuracy.

The MPL115A1 pressure sensor’s small form: factor Iow power capabnilty

precision, and digital output optimize it for barometric _meaeurement applications.

Features

» Digitized pressure and temperature mformatlon together with programmed _
calibration coefficients for host micro use.
= Factory Calibrated ;
« 50 kPa to 115 kPa Absolute Pressure
+ 1 kPa Accuracy :
+ 2375V to 5.5V Supply
-« Integrated ADC  ©
» SPI Interface
= Monotonic Pressure and Temperature Data Outputs
= Surface Mount RoHS Compliant Package -

MPL115A1
Rev 4, 03/2010

MPL115A1

50t 115 kPa e

Application Examples

= Barometry (portable and desk-top)
- Altimeters

+ Weather Stations

» Hard Disk-Drives (HDD)

+ Industrial Equipment

- Health Monitoring

+ Air Control Systems

ORDERING INFORMATION
A . # of Ports Pressure Type Digital
Di N Pack Opt 3
e R Options 1Y None | Single Dual Gauge |Differential| Absolute | Interface
MPL115A1T1 Tape & Reel 2015 SPI
LGA PACKAGE
Pin Description
PIN NAME FUNCTION
1 VDD VDD Power Supply Connection.
2 CAP External Capacitor
3 GND Ground
MPL115A1
5.0 mm X 3.0 mm X 1.2 mm MAX 4 SHDN | Shutdown (Sleep): Connect to GND to disable the device.
When in shut down the part draws < 1pA supply current
o

Voo| L1 .8, |ScLK 5 CS CS: SPI Chip Select line.

Sip [21 [7] O 6 DOUT DOUT: Slerlal data output.

ik T ro7 o 7 DIN DIN: Serial data input.

e 8 SCLK | SPI Serial Clock Input.
sHon| 4, 15 |CS

PIN CONNECTIONS

© Freescale Semiconductor, Inc., 2010. All rights reserved.
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Maximum Ratings

Voltage (with respect to GND unless otherwise noted)

VS e e i S s £ 65 e 5 R U VMR S8 s -0.3Vto+55V
SCLK, CS, DSN: DOUT ................................................................................................. -03Vto VDD+O~3 Vv
Operating. TEMPeratire Ramge: ... . o sms sssssss s iossss svomuos s sssiisssissssss -40°C to +105°C
Storage Temperature RANGE..... ..o -40°C to +125°C
VBT INES ST, s wanssis om0 2 0 S P AT A S AR 1000 kPa

Operating Characteristics

(Mpp= 2375V 1055V, Ty =-40°C to +105°C, unless otherwise noted. Typical values are at Vpp = 3.3 V, T = +25°C.

Ref Parameters Symbol Conditions Min Typ Max Units
1 | Operating Supply Voltage Voo 2.375 33 5.5 v
2 | Supply Current lpp | Shutdown (SHDN = GND) — — 1 HA
Standby — 3.5 10 HA
Average — at one measurement per second _ 5 — uA

Pressure Sensor

3 |Range 50 — 115 kPa

4 |Resolution — 0.15 — kPa

5 |Accuracy -20°C to 85°C —_ +1 — kPa

6 |Conversion Time tecp | Time between start convert command and — 0.6 0.7 ms
(Start Pressure Convert) data available in the Pressure register

Temperature Sensor

7 |Range -40 — 105 °C

8 |Conversion Time tct | Time between start convert command and — 06 0.7 ms
(Start Temperature Convert) data available in the Temperature register

9 |Conversion Time tcb | Time between start convert command and — 0.8 1 ms
(Start Both Convert) data available in the Pressure and

Temperature registers

10 |Resolution Temperature ADC is 472 counts at 25°C — -5.35 — counts/°C

SPI Inputs: SCLK, CS, Dy

11 | SCLK Clock Frequency fesin &3 A 8 MHz
12 |Low Level Input Voltage VIL — - 0.3Vpp \%
13 |High Level Input Voltage VIH 0.7Vpp — — v

SPI Outputs: Doyt

14 |Low Level Output Voltage VOL1 |At 3 mA sink current 0 — 0.4 A"
VOL2 |At6 mA sink current 0 — 0.6
15 | High Level Output Voltage VOH1 | At 3 mA source current Vpp-04V| — — A%

1. Nominal maximum SPI clock frequency.

MPL115A1

Sensors
2 Freescale Semiconductor



Coefficient CAP 1uF
Storage []—|
SHDN B
L

Il

uc
sPI Microcontroller
Interface
Figure 1. Uncompensated Pressure Sensor Schematic
Compensation

The pressure compensation for MPL115A1 is based on a 2-dimensional, second order polynomial based on Microsystems
mst_trimlib library.

The 10-bit compensated pressure output, Pcomp, is calculated as follows:
Pcomp = a0 + (b1 + c11*Padc + c12*Tadc) * Padc + (b2 + c22*Tadc) * Tadc

Where:
Padc is the 10-bit pressure output of the MPL115A1 ADC,
Tadc is the 10-hit temperature output of the MPL115A1 ADC,
a0 is the pressure offset coefficient,
b1 is the pressure sensitivity coefficient,
ct1 is the pressure linearity (2nd order) coefficient,
c12 is the coefficient for temperature sensitivity coefficient (TCS),
b2 is the 1st order temperature offset coefficient (TCO),
c22 is the 2nd order temperature offset coefficient.

Ideally, Pcomp will produce a value of 0 with an input pressure of 50 kPa and will produce a full-scale value of 1023 with an input
pressure of 115 kPa.

MPL115A1

Sensors
Freescale Semiconductor 3



Coefficient Bit-Width Specs

The table below specifies the initial coefficient bit-width specs for the compensation algorithm.

10-bit Output: Compensation Coefficient Specs Total
Coeff.
a0 b1 b2 c12 i1 c22 Bt
Total Bits 16 16 16 14 1 11 84
Sign Bits 1 1 1 1 1 1
Integer Bits 12 2 1 0 0 0
Fractional Bits 3 13 14 13 11 10
dec pt zero pad — — —_ 9 1 15

Example Binary Format Definitions:
1. Sign =0, Integer Bits = 8, Fractional Bits = 4 : Coeff =S l7lglglsl3l2141g F3F2Fy Fg
2. Sign =1, Integer Bits = 4, Fractional Bits = 7 : Coeff=S8S I3l 141y FgFsF4F3 Fo Fq Fg
3. Sign =0, Integer Bits = 0, Fractional Bits =6, decptzeropad=2: Coeff=S0.00F;F,F;F,F; Fy
4. Sign =0, Integer Bits = 0, Fractional Bits =5, decptzeropad =3: Coeff=S0.000F,;F3F,F;Fpy

NOTE: Negative coefficients (Sign = 1) are coded in 2’s complement notation.

Coefficient Address Map

Address Coefficient
$04 ' a0 MS Byte
$05 a0 LS Byte
$06 b1 MS Byte
$07 b1 LS Byte
508 b2 MS Byte
509 b2 LS Byte
$0A ‘ c¢12 MS Byte
$0B ) c12 LS Byte
soC c11 MS Byte
$0D c11 LS Byte
$0E c22 MS Byte
SOF c22 LS Byte

For coefficients with less than 16 bits, the lower Isbs are zero. For example, ¢c11 is 11 bits and is stored into 2 bytes as follows:
c11 MS byte = c11[10:3] = [c11p4g, C11pg, C1pg, Cllp7, Cllpg, CHps, Cl1py , C11p3]
NOTE: c11 LS byte = c11[2:0] & “00000" = [c11pp, €11y, Cl1,e,0,0,0,0,0]

MPL115A1

Sensors
Freescale Semiconductor



Solder Recommendations

1. Use SAC solder alloy (i.e., Sn-Ag-Cu) with a melting point of about 217°C. It is recommended to use SAC305
(i.e., Sn-3.0 wt.% Ag-0.5 wt.% Cu).

2. Reflow
- Ramp up rate: 2 to 3 C/s.
» Preheat flat (soak): 110 to 130s.
- Reflow peak temperature: 250°C to 260°C (depends on exact SAC alloy composition).
+ Time above 217°C: 40 to 90s (depends on board type, thermal mass of the board/quantities in the reflow).
» Ramp down: 5to 6 C/s.
- Using an inert reflow environment (with O2 level about 5 to 15 ppm).

NOTE: The stress level and signal offset of the device also depends on the board type, board core material, board thickness
and metal finishing of the board.

Handling Recommendations

It is recommended to handle the MPL115A Pressure Sensor with a vacuum pick and place tool. Sharp objects utilized to move
the MPL115A Pressure Sensor increase the possibility of damage via a foreign object/tool into the small exposed port.

The sensor die is sensitive to light exposure. Direct light exposure through the port hole can lead to varied accuracy of pressure
measurement. Avoid such exposure to the port during normal operation.

MPL115A1

Sensors
Freescale Semiconductor 9
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ANALOG
DEVICES

Small, Low Power, 3-Axis +3 g
Accelerometer

ADXL3335

FEATURES

3-axis sensing
Small, low profile package
4 mm x 4 mm x 1.45 mm LFCSP
Low power : 350 pA (typical)
Single-supply operation: 1.8V to 3.6 V
10,000 g shock survival
Excellent temperature stability
BW adjustment with a single capacitor per axis
RoHS/WEEE lead-free compliant

APPLICATIONS

Cost sensitive, low power, motion- and tilt-sensing
applications
Mobile devices
Gaming systems
Disk drive protection
Image stabilization
Sports and health devices

GENERAL DESCRIPTION

The ADXL335 is a small, thin, low power, complete 3-axis accel-
erometer with signal conditioned voltage outputs. The product
measures acceleration with a minimum full-scale range of +3 g.
It can measure the static acceleration of gravity in tilt-sensing
applications, as well as dynamic acceleration resulting from
motion, shock, or vibration.

The user selects the bandwidth of the accelerometer using the
Cx, Cy, and Cz capacitors at the Xour, Your, and Zour pins.
Bandwidths can be selected to suit the application, with a
range of 0.5 Hz to 1600 Hz for the X and Y axes, and a range
of 0.5 Hz to 550 Hz for the Z axis.

The ADXL335 is available in a small, low profile, 4 mm x
4 mm x 1.45 mm, 16-lead, plastic lead frame chip scale package
(LFCSP_LQ).

FUNCTIONAL BLOCK DIAGRAM

+3V

S

ADXL335

3-AXIS
SENSOR

AC AMP

1]
11

Coc ==

DEMOD OUTPUT AMP

b

Jr QUTPUT AMP

QUTPUT AMP

9 0——T

:Lcou

Figure 1.
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ADXL335

SPECIFICATIONS

Ta=25°C, Vs =3V, Cx = Cy = Cz = 0.1 pF, acceleration = 0 g, unless otherwise noted. All minimum and maximum specifications are
guaranteed. Typical specifications are not guaranteed.

Table 1.
Parameter Conditions Min Typ Max Unit
SENSOR INPUT Each axis

Measurement Range 3 +3.6 g

Nonlinearity % of full scale +0.3 %

Package Alignment Error +1 Degrees

Interaxis Alignment Error 0.1 Degrees

Cross-Axis Sensitivity' +1 %
SENSITIVITY (RATIOMETRIC)? Each axis

Sensitivity at Xour, Your, Zout V=3V 270 300 330 mV/g

Sensitivity Change Due to Temperature? Vs=3V +0.01 %/°C
ZERO g BIAS LEVEL (RATIOMETRIC)

0 g Voltage at Xour, Your Vs=3V 1.35 15 1.65 \

0 g Voltage at Zout Vs=3V 1.2 1.5 1.8 v

0 g Offset vs. Temperature +1 mg/°C
NOISE PERFORMANCE

Noise Density Xout, Your 150 ug/vHz rms

Noise Density Zour 300 ug/\Hz rms
FREQUENCY RESPONSE*

Bandwidth Xour, Your® No external filter 1600 Hz

Bandwidth Zour® No external filter 550 Hz

Rewr Tolerance 32+£15% kQ

Sensor Resonant Frequency 55 kHz
SELF-TEST®

Logic Input Low +0.6 \

Logic Input High +2.4 v

ST Actuation Current +60 HA

Output Change at Xour Self-Test 0 to Self-Test1 | =150 -325 —-600 mV

Output Change at Your Self-Test 0 to Self-Test 1 | +150 +325 +600 mvV

Output Change at Zour Self-Test 0 to Self-Test 1 | +150 +550 +1000 | mV
QUTPUT AMPLIFIER

Output Swing Low No load 0.1 \Y

Output Swing High No load 2.8 \'
POWER SUPPLY

Operating Voltage Range 1.8 3.6 v

Supply Current Vs =3V 350 A

Tum-On Time’ No external filter 1 ms
TEMPERATURE

Operating Temperature Range -40 +85 °C

! Defined as coupling between any two axes.

2 Sensitivity is essentially ratiometric to Vs.

3 Defined as the output change from ambient-to-maximum temperature or ambient-to-minimum temperature.

*# Actual frequency response controlled by user-supplied external filter capacitors (Cx, Cv, C2).

5 Bandwidth with external capacitors = 1/(2 x 1 x 32 kQ x C). For Cx, Cy = 0.003 pF, bandwidth = 1.6 kHz. For Cz = 0.01 pF, bandwidth = 500 Hz. For Cx, Cv, Cz= 10 pF,
bandwidth = 0.5Hz.

¢ Self-test response changes cubically with Vs.

7 Turn-on time is dependent on Cx, Cy, Cz and is approximately 160 x Cx or Cy or Cz + 1 ms, where Cx, Cy, Cz are in microfarads (pF).
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ADXL3335

ABSOLUTE MAXIMUM RATINGS

Table 2.

Parameter Rating
Acceleration (Any Axis, Unpowered) 10,000 g
Acceleration (Any Axis, Powered) 10,000 ¢g

Vs -03Vto+3.6V

All Other Pins

Output Short-Circuit Duration
(Any Pin to Common)

Temperature Range (Powered)
Temperature Range (Storage)

(COM-03V)to(Vs+0.3V)
Indefinite

—55°Cto +125°C
-65°C to +150°C

Stresses above those listed under Absolute Maximum Ratings
may cause permanent damage to the device. This is a stress
rating only; functional operation of the device at these or any
other conditions above those indicated in the operational
section of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect

device reliability.

ESD CAUTION
ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
A without detection. Although this product features

patented or proprietary protection circuitry, damage

‘]% I \ may occur on devices subjected to high energy ESD.

Therefore, proper ESD precautions should be taken to
avoid performance degradation or loss of functionality.

Rev.0|Page 4 of 16




ADXL3335

PIN CONFIGURATION AND FUNCTION DESCRIPTIONS

Table 3. Pin Function Descriptions

z 2 Pz
g oo o g
6 3

15 14
ncbt  ADXL33S Xout
TOP VIEW
sTh2 {Not to Scale) ] ne
+Y
com [ +Z 10 O Your
NC[4 +X s ] NC
5 6 7 8
0 0 0.0
= = = 5
o [o] [=] o
¢ 6 O N
NC = NO CONNECT
NOTES

1. EXPOSED PAD IS NOT INTERNALLY

CONNECTED BUT SHOULD BE SOLDERED

FOR MECHANICAL INTEGRITY.

Figure 2. Pin Configuration

07808-003

Pin No. Mnemonic Description

1 NC No Connect'.

2 ST Self-Test.

3 COM Common.

4 NC No Connect’.

5 com Common.

6 COM Common.

7 COM Common.

8 Zout Z Channel Output.

9 NC No Connect'.

10 Your Y Channel Output.

1 NC No Connect'.

12 Xour X Channel Output.

13 NC No Connect'.

14 Vs Supply Voltage (1.8Vto 3.6 V).
15 Vs Supply Voltage (1.8 Vto 3.6 V).
16 NC No Connect'.

EP Exposed Pad Not internally connected. Solder for mechanical integrity.

'NC pins are not internally connected and can be tied to COM pins, unless otherwise noted.

Rev.0|Page 50f 16




uA7800 SERIES
POSITIVE-VOLTAGE REGULATORS

SLVS056J — MAY 1976 — REVISED MAY 2003

@ 3-Terminal Regulators ® High Power-Dissipation Capability
® OQutput Currentup to 1.5 A ® Internal Short-Circuit Current Limiting
® Internal Thermal-Overload Protection ® Qutput Transistor Safe-Area Compensation
KC (TO-220) PACKAGE KTE PACKAGE
(TOP VIEW) (TOP VIEW)
z
g ——— OUTPUT
é O ——— COMMON g 13 QUTPUT
& LS = —5 COMMON
KCS (TO-220) PACKAGE 8 — INPUT
(TOP VIEW)

——— OUTPUT

O ——— COMMON
——— INPUT

COMMON

description/ordering information

This series of fixed-voltage integrated-circuit voltage regulators is designed for a wide range of applications.
These applications include on-card regulation for elimination of noise and distribution problems associated with
single-point regulation. Each of these regulators can deliver up to 1.5 A of output current. The internal
current-limiting and thermal-shutdown features of these regulators essentially make them immune to overload.
In addition to use as fixed-voltage regulators, these devices can be used with external components to obtain
adjustable output voltages and currents, and also can be used as the power-pass element in precision

regulators.
ORDERING INFORMATION
Vo(nowm) ORDERABLE TOP-SIDE
Ty V) PACKAGET PART NUMBER MARKING
POWER-FLEX (KTE) Reel of 2000 uA7805CKTER pAT805C
5 TO-220 (KC) Tube of 50 UAT805CKC
PA7805C
TO-220, short shoulder (KCS) | Tube of 20 pA7805CKCS
POWER-FLEX (KTE) Reel of 2000 HA7808CKTER : HA7808C
8 TO-220 (KC) Tube of 50 HA7808CKC
HA7808C
TO-220, short shoulder (KCS) | Tube of 20 LA7808CKCS
h, POWER-FLEX (KTE) Reel of 2000 LA7810CKTER pA7810C
n—— TO-220 (KC) Tube of 50 nA7810CKC pA7810C
<, D O,
POWER-FLEX (KTE) Reel of 2000 pA7812CKTER nA7812C
12 TO-220 (KC Tube of 50 7812CKC
g - Be nA7812C
TO-220, short shoulder (KCS) | Tube of 20 nA7812CKCS
POWER-FLEX (KTE) Reel of 2000 WA7815CKTER wA7815C
15 TO-220 (KC) Tube of 50 nA7815CKC
PA7815C
TO-220, short shoulder (KCS) Tube of 20 HA7815CKCS
5 POWER-FLEX (KTE) Reel of 2000 WA7824CKTER nA7824C
TO-220 (KC) Tube of 50 HA7824CKC HAT824C

TPackage drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at
www.ti.com/sc/package.

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

PRODUCTION DATA information is current as of publication date.
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