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ABSTRACT

This thesis is carried out -based on-the present that now a day the
transportation is growing infinitely. because Thailand is growing and developing.
Therefore, the construction has increased. For this reason, transporting materials
used in the construction that requires a large truck is needed. For companies that
transport by truck, it may bring more problems. The problem is Consumption of oil
and transportation delays. Due to drive off course, or corruption of the employees.
Such problems may make financial impact of the Company. Consequently, Truck
Tracking Management System is able to alert via Internet via e-mail if vehicles are
moving out of the path. The tracking device uses GPS Ublox Neo-6m, GSM/GPRS
SIM900 Shield, and Arduino Uno R3.
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2.3.2 Satellite Clock Error

isesfudyninineanaufisukainissiudygrasidudosiuning
aymaula (Atomic Clock) %Qﬁﬂ’l’lﬂLLi.quJD’]EJQLLﬁﬁ%%ﬁad%ﬁIﬂiﬁﬁﬁuu’]ﬁﬂ’]"UEN‘ix“U‘U Werbu
rmluaisdnygureimadissazgnutlledaidauamdnlunisddasiaiuss uulag
paon WAuTNIwonATasduusniavianasiile Juoslnstnwemsiiunalagly
Fypranandeudulunsenausiuiagm

2.3.3 Security Signal

ANARIALAGDUATMAIANIN AT AN an T Idldsiatoya SA
(Selective Availability) asludtysuaniniaiisumnnealg ATAILAATARENRIN SA Tuarilan
ANARIALAGBUTIIATYsEIMe 10 Ut v lRiiear e andoun1esresnaede
Uszuad 200 LIRS Q‘L%’ﬁﬂuﬁi‘a’hwmaamaa Standard Positioning Service (SPS) a¢il
Fyym SA swegievinlfiinmunatamdeu wigldaldsveygynlildssuuaa
\0d Precise Positioning Service (PPS) a¢liifianunaiandauainsiia SA

2.3.4 lonosphere Error

WHudnuaaiandoudisoanananngues SA viliiAaamatdilunig
dunsvesdy ey adewrinddnaseudasylutuusseaneleleluaies
Fygruanfiendedunsiutuusseinmgldanusadunaddiituamadauas
m'ﬁL‘Uﬁ‘auuﬂmﬁm‘,mm%ﬁmma"vii"lLﬁuﬁmdau‘[mﬂmﬂﬁuﬁﬂmuﬁLﬁﬂmauﬁaszﬁaq”lu%gu



vsssmaleleluailes uazudsundufupinudaes ”fgfuﬂm%ﬁLaa;ﬂ‘ﬁ'ﬁ"’wmwﬁﬁhmm
aawndeuluauadluduloleluaifles

2.3.5 Troposphere Error

udamaiinlianuiuasnaineiouly Tﬂaﬁmmwiﬂnwmqquﬁ
anudularaNTuT il uamesdy g auUsusuly fmFugldialuen
mflmmmﬂﬁauwagﬂismm 1 1m3

2.3.6 Multipath Error

mmmﬂammﬁauﬁﬁmmqma'}ﬂﬂﬁdaﬁ’mm']m‘uaamaLﬁﬂu%ﬁwalﬂmsw
Bhagviounouarluiiagsu azfeuinvesinniefavenilnenansenuiiiiuualiuiinn
%u'luﬁm%lm%'uaejﬁaﬂlﬂé’ﬁuﬁ’aasﬁauﬁiw@mn 9 mmmmﬂLﬂﬁauﬁwuumﬁqmﬂismm
15 wns nsufluaataaininden fie ansuiuusddugaunesangainia (Antenna) Ty
wassudyaoy

2.3.7 Receiver Error

o

U A s l:J st at lﬂl v
ATAITHARIALARD UTDINTTIATEHEVBILATDITUAR UMD ULLBINIIINAINUTDU

meluvenaesiudunin, UseAnsnmgansisreuaiesiy war st sSuduous
\asnnilagtumalulagldtunsiannaunuemandoudnenediiaiiounn

2.3.8 Ad1uAaTnLAdeUTULHasNNINNITIANgRYesaafisu T dindas
(Geometric Dilution of Precision)

AIUAANAIAEIARINANIIITEEEN pseudo range To4iA3045U n3LEDN
nauanfisnsundussrusynaundn Insldmqniadusiuaniienuanvesuadnsinig
Teglduninnisimuadiumiweaniesiudfied Arildoda Dilution of Precision (DOP)

AwBs DOP tingnafutefduius fudeymiaiinanmsdanguanaiiguinenmuasiuml

vouAdasudaan

GDOP : Geometric Dilution of Precision

PDOP . Position Dilution of Precision (3-D) Un39l38n Spere DOP
HDOP : Horizontal Dilution of Precision (Latitude, Longitude)
VDOP : Vertical Dilution of Precision (Height)

TDOP . Time Dilution of Precision (Time)

fnsinudunfiasen laun (Geometric Dilution of Precision: GDOP) w@a48i4n159m219612

AMEN 4 A1 IVAuRIaesudygiaana1 GDOP dann AdaflaainiaIessudyayiu
| ‘4 ] L

p1vraaAaauluanAsasdumnui



2.4 Uasa Arduino

R I 5 o =
Arduino LﬂuuaiﬂluiﬂiﬂauimLaainga AVR anunsoltiduiniasiialunig
fa a i . al o a v @
muauaunsaididnvsedndeng 9 (/0 - device) Wiialdnuntundenis Snsiauiuy
Open Source Apiin15IUAWETBYATIFINY Hardware WAy Software WaxQNooNkUULI
d‘ v 2] d‘ 1 s I v v < 1 s 4 = 1
welrldauladng asnsaweudedursuiawmeslameany USB niadaiugunsaliasusing
) s ! % | a a v A | 1% 4
qivuain Arduino Jlinuaiunsaneiasdidnnsedindannieuenudideunoduiv
/0 wesuain Arduino Wag Arduino ansaseldivgunsaibidnnsedindsne q 1a

2.4.1 d2uusznauvad Arduino UNO R3

[ 3.wu%a ICSP : USBinterface|

- R
t ot g
[

. t : 'I'lm
Be i "":"" ARDUINO
“ )

10.MCU:Atm v (ener () )

egaléu2 MADS IN ITALY

""""""""" 4 A.trnega'32

9.40¢ Power
jack 712V

- - - — -

8. wuin Power

gﬂﬁ 2.2 layout & Pin-out Arduino Board( Arduino UNO R3) [1]

1) USB Port: [dm3uidesaiu Computer iitedninanlusunsaudn
microcontroller uazanelwlifuvesn

2) Reset Button : 1utlu Reset 1 Microcontroller Suvhenlnl

3) ICSP : wesnvas Atmega16U2 unasaildlusunsy Visual Com Port Uy
Atmegal6oU?2



4) 1/0 Port: Digital 1/O #ausiwn DO §a D13 wenvniiune Pin azvmeiiau 9
\isinsewy Pin0,1 1Wuwn Tx, Rx Serial, Pin3.5.6,9,10uaz 1 1iuw PWM

5) ICSP Port: Atmega328 \Junwesanldlusunsu Boot loader

6) MCU: Atmega328 1{lu MCU fildfuasa Arduino

7)1/0 Port: uanatnadu Digital 1/0 udrduddsududesudyarmemnden
FauAY1 AO-A5

8) Power Port: Iidsvasuadaiiodoinisdelnlifursasniouen
Usznausheuilnides +3.3V, +5V, GND, V(in)

9) Power Jack: §ulWain Adapter lngussfuegsening 7-12v

10) Microcontroller 484 ATmega 16U2 1O microcontroller vty
USB to serial lae Atmega328 azfnmaiu Computer WU Atmegal6sU2

| al e . e
audvinliuase Arduino 1uifieu
1) $ememanail d5UnuuAsdenugil lududeumunzd mvgisuny
P : . | a v d <
2)-4 Arduino Community NANAUNIIUNUNR UL I
3) Open Hardware yilvldannsarivaialisasanldnulavans
4) slaing
5) Cross Platform anusaimuilusunsuue OS taile

2.4.2 ua%a Arduino UNO R3

n3d@lgulusunsy Arduino a8l sUNUUNISWBUTDIN T Feanu1sauys
duusznauld 5 dufe

1. wilsiwaiwoslasniin (Preprocessor directives) tadauias fudiudl
reulnalaesasiinisussnadanazymumdnsuiiasinisneulndlusunsy @ sazEudu

{ ]
v =

[y - & a = " - dT = - v e 1% A o
sraiasaanunelasaiiv (directive) M3o1AI VUL EMAEN # LAITINIUMIETDAE
AeennsiFenld lnediuilagegludinvuge viadiuwiivedusunsy uazdeseguanileidu
nanie <

2. @U¥83n15A11UAA1 (Global declarations) d1utiagtdudiunlalunnsg
AvunwiaaLUsiuvyanfeandu veUsenaantu e lviendunusenisalunsaniIvun
[Y) @
U loop() tUu

wiadenldlainyndiuvedusinsy
y
gnisenld ey

3. Wandu setup() wazHandu loop() Merdu setup() wazile
mdangniadulvnedlunnlusunsu Tneiladdu setup() auiudenduusn
v o | A a v [ a | & oo @ N -
Mimunal wselsusuldnulauiianne q wu luilendu setup() agiiFds pinMode() L1ite

A
7
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D

o

] 17 I [~ aa = = & [l £ @ [ I3
Amualeile 9 Anuduiineadunn wistowe druieidu loop() szilulendud
° @ Py v o a v - Vv a ¢ o
yihenmdanileidu setup() lvhamuaiaduluuda waedinsiuseunuuliiou daeileidy
loop() vruATUMNAIEILED #aridu loop() AargniFunTuuildsn
4. NMsa51aflan Ty waznstdauRendy (Users-defined function) Tunisasn
-1 o @ 1 = fu v i v oo - - -
Wanduiuan Adseng q fegngluilendu desednrsldmTomuetnnile { uazlnnUn
1 5 2 A o € o o q'/ v M 9 1 v u'.d 1
} winlu mgldiaseamuiy § wansodiaiduniemdila q Aldunldld uiazdosuus
o @ w a i ' o o U o ) v oa W -
arAdiaesonnewilaaauy ) lngazdiAmdananualivssviadeniulas wsousn
ussviaAunle
5. @usiuelusunsu-(Program.comments) @1uosuulusunsy v3e
% [ 1 4 o o/ 1 cl' i yya\l o .l [ YV o
nsmouiulusunsududwfiddyegan g e ligaliladoulusunsy ERRIIITEY
Wsunsudnlalusunsulddredulaasiuaineausiu uwnunisvimauidilalusunsulageu
wiagAenTy druedunelusunsa Maodiuaouiuil aglilinale q fMwunvedusunsumds
¢ | - e P M o 2 = P L v
Apulng \Weannduilazgniniansnuaiiiesainbilagnualuldnu dnaifisswadnlnaldn
TUsunsuagingiuu windinsaeudulAnpas ) LHTLIR RN TUANAISNYS AINUNS
o v o= | oD ol £ [ Y o o o v v o s o v a
pouiulandalifiniunuintn widi@euwusnilvaouniulaalidy uaznszdy Walilin
AMUTIASIlUNN TR nsreuiulanileg 2 3ULu fa
14 -y =Y v o v o s
Uuuunl Julame /* uazdasme */ Wuntsreuuiuldnuuudmussiia fe
dv 1 * 1 5 = v u’i
asulandaladl */essdruiuasidunousuianun
o = o o A A& A - a v
sUuUUN 2 Wunsreuuussvaiael falasgnsamune // wavliadienis

k2

YUUTSVIAbAa]

s

lnguain Arduino Uno R3 fidesyadninensdl

1. 3uledlulnsneulnsians - ATmega328
2. Tgusenulagi )\

3. 5995UATS8seAu LW 16 - 20V

4. Wosn Digital 1/O . 14 wasn
5. woin Analog Input : 6 WOSH

6. nszualwiidngldluudazwosn - 40mA

7. nssudlwiiselalunesn 33V : 50mA

8. Huilusunsuniely : 32KB

9. fiufimiheausans (EEPROM) . 1KB

10. Anudin3asa - 16MHz

11, wum 1 68.6x53.4 mm

12. ¥wtin - 25 N5y
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2.5 GPS Module U-Blox 6M

Ublox NEO 6M WWuiitea lugavuaidn Aundeuduiaainiawuugsiialy
v w a < W ¢ ¢ | [T Y] I ) A
nsfudyueisgun 2.3 Tagldwase 4 wase lunisaeidiiu vese Arduino Ao
1) Vee  : fdnsusnanseualwir iy GPS Module
2)Rx : ldwmSuSUA&991n Uvasa Arduino
v o w1 v < s .
3)Tx : Mdwmiudwoyaui uasa Arduino
4) GND : Wunsaues GPS Module

U“?i 2.3 GPS Module U-Blox NEO-6M [2]

wazihaesntely 6 GPS Module U-Blox NEO-6M GPS Module (usiag Uil 2.4

\u v AmDlo EEPROM1 _\QC 3 3V

N 1c
.r T ! J LED A J \ LC J!
1uF " \“ "l';'- 7 Osba
(o } n u x uf g
== SHAATTA
3 \\ J’I
VEE 3 3\
VE \ D11
GPS1 e 817
NC OND -
4 58 VOO R3
3 X | ThiEpuLsE  v_BeKP
2 L 1 exTvTo RXDI —- i3
1 USB_DM TXD1 e ARSALITS
e 8 USB_DP sCL2 ol ——BATTERY
® = |"_t‘(—| VDDUSH SDA2
i 2 NC Ne — 12 =
VEC_RF sck [— 19 -
OND~ MISO (— 11
RF_IN MOS1 [—
ANTENNA ¥ e . 13
‘II D apogq OO

sU#l 2.4 2a33m8Tu u-blox NEO-6M GPS Module [2]
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U939 M12Y8Y GPS Module Ublox NEO 6M
1. unaednglnl 3V-5v

2. WlAAUEIINAEINTONBAD DN A

3, nalumsudluadiusnasldiaan 1 Suil

a. pranslunissudyaadudisy 162 dBm

5. wialulagn1stesiunissuniu

6. 5995U SBAS (WAAS, EGNOS, MSAS, GAGAN)

7. s sonaamuviaiy 5Hz

8. Mavihulugisemmaii -40 s 85 ° C

9. §l EEPROM Tufinnssarndogawimiies ilegunsallufingdssy

1011 LED s¥yaniu

1. fluunnssvredisasdaya

12. Ssn1sdadiayaiiusiu 9600

2.6 GPRS Shield SIM 900

SUM 2.5 GPRS shield sim900 [6]

Wugunsaindn 41 SIM900 ulugadeansszuy GSM/GPRS vunaldn 505U
szuudeans GSM AwA 850/900/1800/1900MHz Taedsanurunianesndoarsounsy
RS232 fheyards AT Command anansnUszndldauldinmnevatesuuuy laiknasdy
N155UdadRyU UL UL Voice, SMS, Data, FAX LasdasuiianisdeanseneProtocol TCP/IP
#he Famnuusnands Sawinluga SIMI00 9:ii2995 wae Firmware ussglinglududud
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Feufosudfdldamsnth U ldonuldlaenseiud Wownlunisldnuass q du Al
Laaai”nﬂuﬁmaaﬂLLUUNf\)ﬁauuaﬂﬁfSwLﬂumﬁawiaﬁ’wwé’zyfgm’uméfﬂu@aﬁﬂiumamu

2.6.1 aruanlAdasiuvasluga SIM900

1) s99¥UAUA GSM/GPRS 850/900/1800/1900MHz

2) 5993 GPRS Multi-Slot Class10 az GPRS Mobile Station Class B

3) 599¥UNIATFIUAIES AT Command (GSM 07.07 / 07.05 wagArdaifiuifa
9710 SIMCOM)

4) 59493 SIM Applications Toolkit

5) Vaudiguusadi 3.2V fie 4.8V

6) sefumsidetmenieuen

7) 196U SIM card. 1.8V liag 3V

8) {12995 Anatog Audio (MIC & Speaker)

2.6.2 $179819N15449474 AT Command Lﬁae“i'wmiug]a SIM900

Tuga GSM/GPRS $u SIM900 gneenuuulivhwiifiusiow Modem Tngagly
msc?lmaiaﬁ'wmuas%aaﬁﬁuiuga NUNIWasAdeas RS232 5895u-Baud rate s
1200115200 bpslasldgamidsuuy AT Command #aagdiviuunisldumiaudy
Modem mmgwuﬁ"a q TUiflssusaedinisifaniin Option wasddsfiewdu q WuRuTuun
an L‘F‘Ja’lﬁmm:ﬁammsaamﬂé’aqﬁ'ummmmiﬂlumimmumaﬂu@alﬁaEJ"NmUﬁ"Ju

dmsusieasifennsldmd AT Command faglddinsuindedaauluga
SIM900 laidnaztdu JULUUAA waznifafinisiisuyosudagids Hldan1sndny
swwaBensing ldangiladids AT Command dslufitasvauurihiaidnisuassuuuy
mslfeumdsuuuge q wwuneduad Weiunummdidduduldlfifuiumay
Uszneumnudilalumsinunismiemiaesdidaring q delu Iapsuuutvesidsding q ¥
i AT Command i azSufusndednesia ASCIl v8afidhs 2./ Ae“A” waz “T” &
alddnusuuufinsiian wie fuilwalils feanumnewileutu snfufievaudesta
A waz Option A9 qvesididni) Tngvn 9 Ardsazdasausaesia Enter w3a ODH
(13)aue 1y Mds Sidn sgldsuuuumdadu “aTZ” vl “atz” fawnsoldaldgneos
wiltouiu Tnsgunuumdsimmunazudseandu 4 wuudeiu fe
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M7 2.1 JUlUUAAes SIMI00

) s =
A5 lg9U JUBUUAES S1UADUA
NAADUAN AT+<x>=? sUkuunsldAdsuui aglddmsudeguen
EULLUULLasW"ﬁﬂﬁLma‘qu 9DIAET LAAIANAS
Wuiiogass lugavrmausuien1siuiaAIves
W1ilnee1e quesidmilegvianualingu
1 1 a [ & o QIJ as'd v o a a:! 1
2IUATNITILNDST AT+<x>? sUnvunisldAdswuuill aglddmivdesiu
| . £ o v v o o
AsmesAnvualiudrvesrndaiu 9 lag
) a Pl a & v o
lugasgmeuiumenisiiuiaAmislinasdagiun
AMUUA LA NSV
MUUAAINITHNL | AT+oe=<0> | sUnuumsldmdwuuil aglddmivdndounse
AUAATNIS RSN UAIES LU N1SATUUAAN
Baud rate
Y s =
A5 189U sUlUUAEY sTgazidun
asliivinau AT+<x> EULmumﬂfﬁﬁﬁﬁaLmUﬁ agladmivdnulvluga

'
as

a wa o o v 1 & al
URURARWANARRBINS LU MIAIEIER (ATZ)

2.6.3 Mmde Wa uas Un nrsvireuvasluga SIM900

muUnAua? liga SIM900 aeillyuan1snIauetviaIalnum L51a13030Y19Y
&l wazlantsviemuedlugald lasliisawisluil

Uan s auuuUsnlugE m‘sﬁnammu%mﬂﬂmsﬁ’m'lu‘[u@ja SIM900 ¥iu#
dlodnelndeiduasa GSM SIMI0D

a3a s ON/OFF (SW1) Hunisde Tn uaz Tn msviernvedliga SIMI00 fae
nsnaaindlasaindind suduuuy Push-Button Switch @3t nadn-Udossu) Taeidu
msimusaauznelainbiiundngain PWRKEY(PIN 1) 1asluga Tnodlenaaindasidy
Tadn “0"1levdenaindaziBulain “1” lnsnasiriurosadindasdoninnisnaaing
seidoatudunannnnit 1000ms (1 3unil) Seasdnasensiuvadluga Tnodnwus
n15¥91uvesadng auiluuuy Toggle nanafe drlugasgluaniuzues Power OFF o
wdvhnsnaadng Wuanunnndt 1000ms (1 Junfl) szdunisdsbiluganiuiing Power
ON n3ansauyinau unamininlugasgluaniugued Power ON o udwinisnaaing
Wunawnndt 1000ms (1 3unil) udrvasgazumsddlilugavgainnuuaznduiding
d0uzed Power OFF (Mgayinanu) @auan1uy LED A9 9 Uaneien1sng




A5 2.2 @nnugnnsda-Un 189 SIMO00
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LED #a1ue Power-ON Power-OFF

VBAT(1W87) ANEIa Anaang
NET(&w) NITNIU fIU

STAT(Ren) Anadna piU

2.6.4 nssrutoyaaniivledlasldnisi¥ousra GPRS
Ium‘mama GPRS aawﬂwawﬂam APN lunsideudeiaotig

Sumasiitin veausaziAIov Y GENLLma“LﬂiamEJ%m'lmu
AlS = internet
TRUE = internet

DTAC = www.dtac.co.th

OK

oK
AT+SAPBR=1,1<Ent>
OK
AT+SAPBR=2,1<Ent>

AT+SAPBR=3,1,"Contype”,"GPRS"<Ent>

AT+SAPBR=3,1,"APN","internet’<Ent>

~@ublani49 GPRS

=l @
UN 2.6 AEY

lunnsideusa GPRS ludqui 1

OK

OK

OK

AT+HTTPINIT<Ent>

+SAPBR: 1,1,"10.179.72.166"

AT+HTTPPARA="CID", 1<Ent>

; FupasEen HITP

AT+HTTPPARA="URL","www.etteam.com"<Ent>
OK

AT+HTTPACTION=0<Ent>

CK

+HTTPACTION:0,200,58509
AT+HTTPREAD<Ent>
+HTTPREAD:58509

: ﬁ'nm:éwa’;mﬂa HTTP

JUM 2.7 mdslunisideusto GPRS Tudiuit 2
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wasanuuazUsIngteyavewmiivled www.etteam.com Aeaae1g i
vy v v Y e 1 ve ¥ o a & va ¥ o  a
Hlddaenisduganisionsa HTTP TWldAd9 AT+HTTPTERM anuulvldrds

4 a - '
AT+SAPBR=0,1 walan1ilvaune GPRS

v o - | = L7 v o 174 = = o 1 =

YaA255239 N1sieura GPRS dAnleine dwuglimsAnuiiiednsidiuinig
1 ' A = = oo v v
e 9 vedwdaziATeYy uarlamadeuseidioldlaldinudeya

2.7 PHP (Personal Home Page)

ANBYN PHP (Personal Home Page) Ain nwnAaniaimasuseianloiwuyl
%939 (Open Source Computer Language) d1m5uiauniumanvulaunila ERIGERR
‘u'%mﬂﬁ%’vﬁﬁaammﬂ%ﬁ%ﬁﬂﬁﬁué'f';l,mammﬁ']wﬁﬁﬁﬂixmawauaxﬁq‘ﬁ'agaﬂé’u‘m€1’<1
\n3esuaagliniasuanisuaninavasioriozysingludnuniy HTML (Hypertext Markup
Language) Fi'iaazlnjuamﬁ']ﬁ"qﬁsﬂ%ﬁﬂu Fududnwuziuiifiesiunnd1sanntuily
dnuaelaaun-lod an3us Wy niwieaasud afsadulydainnsnsiu guasdnaon
adeluTdslg uaﬂmﬂ‘fﬁLaﬂﬁé’wﬂunwﬁﬁauﬁuazﬁmﬁu‘lmﬂmn lnefiniosile
Humielazgionannsamewlimsuuumesiin mmauisamsUssnasavanyad
it IiuA nasadrademSaluifganisaids nsdudeyanglduazusyiiana n1senu
foyanngrudeya pramarmisadanisiuant Swhoududeafulusunsalugnuuzile
Qmamﬁ’ﬁﬁumiu NM5USLUANANILUTIIAAIES (command line scripting) VinlWe e
Wsunsuasaniuafto e iUk IuNes i WwiTwes (PHP parser) laslinoniu
B$nnefusowsiwes sefldnunzmilauiy Cron Augindniedynd) n3e Task
Scheduler (luszuuUfidantsiulaid) dnsusdmarianinsairluldluuuy Simple text
processing tasks. ¢l
- AshansNaveIio N iU ssarnanaglelunnsuaniua HTML
(Hypertext Markup Language) &Agia11150a599 XHTML (Extensible Hypertext Markup
Language) 39 XML (Extensible Markup Language) la Honaniaunsariausauiy
Aduasusag 9 %@awmsmmmwa%’agawé’nﬁﬁmwLawa’u (neldy libswf uag Ming) Niauni
ANaNsaegunlun1svirudulssulanatoniu a1n POSIX Extended w30
sUuwy Perl vy utewdaudutonans XML Tunisuasazidngionans XML (Extensible
Markup Language) 1515845U1175§14 SAX (Simple API for XML) uaz DOM (Document
Object Model) @1u 15019 JU WU U XSLT (Extensible Stylesheet Language
Transformations) Y5 ifiutasenans XML (Extensible Markup Language)
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2.8 Web Server

s o o ¢ 8/ -3 s
Web server usladrAgvomniulesnassod dmiumealuladuulanled
a v L3 & a ° 1 ! U I
seaulad Buleddudssndulunateniisau wieesAns isnaunsadienentinnans
duduled lddesidudoyasdie 9 aaug anududie Ysenie waznisuszerduiug
g ar ' A o ' a ¢ ¢ v %
Wemdwaaiuleden quarldesinnueguuniuidinnes ievsvuanslidldidouas
v a o« xR < v 2w 1 v a & o X I '
wWhlaludgenavleauu q gelsiumlull Web Server wardsmuuuiuladuuaziuu
4 = L3 1 2/ 1 [} 14 ci" o o.ll U c‘l} f—"
lanunwaeuianes ldawsaildindueyls waglduraulase Jaddaunaiiide
° (-1
nuuegldu Web Server
o=
Web Server ﬂatﬂiaoﬂaumma%mmls%wamwawwmmﬂu Server
Tu3n1s World Wide Web (WWAW) mamﬂﬂnum Homepage Web server A9 UINIS
H'I'I'P (Hyper Text Transfer Protocol) ma’twﬂﬂvmmmmumaua ‘Vwa LLa GEN ﬁ]’m
1A399U3NT KAy Browser IuU3nTs http://localhost Jusiu web Server 3aeuinis 7
5835UA15a3UD1N Web Browser Toyaviazddluaraifuiuing text nw wie 1des 1y
Ay
o (%) v v - ¥ o =) a b
dansulusunsuilasuarnuden Tdiunlauinis Web #a Apache Web
- . - A ¢al o v o g - a & 1w
Server 38 Microsoft Web Server 1A309AauN LA 95NYINMNNLULASDIUTNISIIULWILNY
[y v & ¢ =r 1 L -
Fosve MmelusunTulsuaniiuusniges (Web Browser) isesvatoyanulusinnoaiayi
=l al < a | v wy
Wi (HTTP = Hyper Text Transfer Protocol) iaSasuinisagdsieyalvdToswsluglves
Formw nm s vizedenan wiesinisiiumainiauiniswasn 80 (HTTP Port) T
Soweldwonssuanitoyaluly wu Waknsudumesilndnlmass (Intermet Explorer)
= = - i J& a o
wiavhowSen (Firefox Web Browser) nsiieusiaisufaunisseuiiogiiuimaiisosue (Web
Address ¥38 URL=Uniform Resource Locator) 441 http://www.google.com LT usu
Tsunsuideuldidunisauinisiiv Ao 82Ut (Apache Web Server) wialulassonsile
latoa (Microsoft IIS = Intemet Information Server) @auuInisidsufnnuiu liaiasy
ANENTNVBAUATBIUINIG LU AU TWIEATUA SEuUgmuveya syuudansuly uas
szuudansilien Wudu

2.9 SQL (Structured Query Language)

2.9.1 anuduanves sQL
SQL #811310 Structured Query Language Wun1waldlunisianisves
£ a o o £ Ya W = <4 a e S = o v v oa L3 L4
Frutoyaideduiug ganau SQL Wusiewsnfie vsunledidy naINtuULNERETNAWIS
Ausyuudanisgrudeyadeduiuslanamunssuuiiatuayy SQL wndu suduiitewldiu



18

adhsunsuanglutagiu lnedudnudazsefinere wiauissuudansgnuteyavesnulid
Fnvuzisiuianiziunn vildguuuunislédd sol fsuuuuuandreduludng luued
American National Standards Institute (ANSI) lafvuazUuuusInsgIuves SQL Tu B
\Jusnasgiuresdds SQL anu ANSI-86

soulul 1992 ANSI IfusuUsennsguves SQL/2 uasfuflveuiuves ISO
(International Organization for Standardization) SQL/2 fiswaziBuniiudu wu

- v da a
1) WiNUsznYovayaniINLAL
2) aduayunslinguiianys
3) dAuanunsalunisivansiiuau (Privilege)

4) afuayunisly SQL wuu Dynamic
5) wisumsgulunsld Embedded SQL

6) dlaiUaisnasiTesduius LIy
wona il ANSI lanumuuazuiuyse SQL BnaTegaUseasAavrean1sinum
d € v o .;', a;’l a = 1 o/ | 24 . .
winsgru Wedszlosulunaslyddssanduluszvunuannsnafule (Application
. & - % Yo o o o = o
Portability) wanaininisisauinislimas sl auniasgruismuedu \Wunisdeiag
whludsgynalivieileugimnanainmds SOl vewnanuarsiglauseinnyasrids SQL
1) pwdmsulienutays (Data Definition Language: DDL) Us¥neunigand
alunsimualasaieteyainiineduierls usasnomniiudeyaussiavle s3udans
uAduY nMsAmuenyll nsAvuayievagly Wudy
2) Mudmiun1sInAIlun1sUesa (Data Manipulation Language: DML)
UsznaumeArdamldlunisiSenlideoya madsuidasieya naifiuvseaudoya [Dusiu
3) naw1aldlunisAauANveya (Data Control Language: DCL) Usgnausie
damlaluniseugu nrsdinnneniouu viedosiumsiiavanisainlivarsaus enly
o LY o & ' ' s = g = v al el
ayansauiu lnenveyatu 7 egseninnisuiudanily daduhanderiunglionau

Y

)
7
L]

P a 2 9 &5 e v 8 - 2 =i | e
wilafSenlddoyatl vilideyangdldauniasilaluluailignies
2.9.2 gyuwuumslydnde sQL

aunsaldlaidu 2 suuuy dildo

1) finda SQL l#iFengeyauuuliney (nteractive SQU) Wunslddds sQL
Fanwuuaenm Wedengieyanngrudoyaldlnsasdluvneiviinu

2) s saL Mddeusauiulusunsudy q (Embedded SQL) unisuitrids
saL Wlshuugamdsnuiidsulasniweng 4 Wy Cobol, Pascal, PL/ WWudu
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2.9.3 Usglpaivag SQL
d v < < a v a v oA
saL Wunmwigudeya naunsaldluiFesveanisieudeyanisienly wie
nsmuANAFIralazdIsUsendanalunisimunssuuau vsedrluldludiuveanis
a51alosu (Form) n15vinsiee1u (Report) weeseuuausne q losanisdsdu

2.10 STUULATRYNBULADILTIN

TussAnsnilag envfinsinfeszuuiaiotiouuulndnaus 2 szuviuluusidu
SN ) i ' ) a a FY
sruuvagslnaiuinn wu egauazdmvin szuuimsetuuulndusazszuunannsogn
- o/ s < 1 ni 1 = 1 =
WeonloadareiuaunarsluipsevtsfitSondrimioviosseglng (WAN : Wide Area
-4 1 o o o Y, A a
Network) uazuananissuumsetieszoglnanvilsiamsadsuiuniotessezlnaiiog
1 s Ve 1 1 L= = -] ¥ o =} 1 |-=I
vsueenluun 9 laan 1y egauazUsunaniepuazniy viliiAaaedneuuialvg
1 - 5 " =) - i 1 @ =l
138771 “Internetworking” FaduszuuviaSetisauialnauazilundnnisinareunly
R a =
JEUUATa BB UMD UR UTIER

a ¢ | a A i a A |
dumeiiin WuaSedgrsufiamasalivuialuguin inaanisiieune
3ev1eAauAImadTIuINLInInsdaei Tddesiduiaseasisaunian 1wy szuu
W3aU18RUUlng WSossULTUIAIAT B IBYUIA LAY LTU SEUULATEUI8T0ITUNTD
a ) ' 1 - a & P g - I3
WU sHADNRLADS Adaviaietsfasilinsesnauiunesmiuiniosiudionie laad

& oA a o w =l o o < P i
(Host) Badegnaevilavaiedvielneaziimsimuntannaslunisdeansniioni Wslnaea
& P a i a a a4 YR'E -
(Protocol) Fug ielirouiimesusaztingmisadanedeasiuld lUslaaoaunsgium
{ =3 dd = 1 A .

14lun1sdearsuudunasiinasiidaianin TCP/AP (Transmission Control Protocol /

Internet Protocol

2.11 szuugnudeya (Database System)

fAaszuviinusandoyaniy 4 finerdeaimdrlifaefusdieiiszuud
Anuduusserinedeyadie o idnavluszuugiudosasrusenatsoutiudoyavansuiiy
fififeyaiindesduiusiudliseiuesruiussuutasdnlonaligldausaldauuas
guadnuntlesfuteyamanil Ifegiussansnmlnedvondurifiuisuaioudonars
sewinglduarlusunsusing q Mieadestunisligudeyaioniissuuiansgudoya
%30 DBMS (data base management system) ﬁwﬁwﬁ‘dfaﬂlﬁ:ﬂ%ﬁﬁﬁq%gﬁlﬁdw graan
wazdiusednsam nisniadeyavesyldenadunisaingiudeya nsuilegudeya vie

msseranuivelilddayann Tnedldlisndudesufiferiuseandennislulasasies
s1udeya
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2.12 aanunediannsaiing (E-Mail)

a a A oA g A ad a 1 o % o v
wnedianmsaiind wie Swa (email) Aeisnsinsedoasisdmidede
wumsdaaigluunseay Ingldnsdsloyaluglvesdyaradeyanisdidnnsednd
1 A a ¢ 2 = v v - ot
HuszuuATeTgRRNRImeT 9niATwmilslufsudninTanils
= ¢ . a oo a ¢ o a o v
dudweannsa ( E- mail Address) Ao Magludumesiin wseniagvesdaaming
Ve o v o ) o 1 v I 1l | z F
vouliBuneasida Tgdmiuvenduntsasfuinegnluu 1wy somchai@hotmail.com
2.12.1d2ulsenouvasdiudueniase
Usenaume dudfty fAeiaeeei
A v oa a v a i v o o ] a A ¢
1. FalnyTauninvegliiianda user name 019l1UD95 Torau w30%00IANS
| = 2 | . ' ]
2. @UNFDY AD LATBIVUIY @ ( at sign) @1UI oW
i o 4 b o 1 a £ a a ¢ o I
3. dwiienu Ap laluiiual (Domain Name) [Wunagaasdumaiidndsnnosnsaiasdu
#unTney e uuddinges
) ) = @ ¢ s P e} =
4. dwgamedusiaventsuanvesasfnsuazlsama luiilfe .co.th lnan .co vaneis
i a ) vy =2 .
commercial \Juv3n1sieaiunsi daw th et Thailand egludszwalne

FWAUONUSIAVIVIIANS FiD

.com = commercial ¥3N13AIUNITAT
.edu = education @0uAnNE

.org = organization 8dAnIfliuatamIals
.gov = government WILUIFUIA

.net = network MIBNUUINITATEVTY

2.12.2 Post Office Protocol version 3 (POP3)

POP3 vi38 nausiisiviimsluseald  Hulnslnreainsgiuvudumesidn 14
lun1sfudaannidiniies lnavinnusguunlnslynaea TCP/P ludagiugliuinis
suwmesidannaelusniseuduaiuy. POP3

POP3 sanuuuindsugliiindsdumesilaléintn (du dedumesiinds
aelnsdnn) dsgldanunsannilvandiwasnfuly wazeuldlunovds Tnglideudousds
Fudumesidn asstudrusulnsinaealunissudwaiilvinii Ao Interet Message
Access Protocol (IMAP) fiatfuayunisgudaauuueaulaiuareanlay sglsfnud
fvuinsBumefulaiatiuayu IMAP fetesndt POP3
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2.12.3 Simple Mail Transfer Protocol (SMTP)

sSMTP ulnsneeadmivdsdalunisviedumnesiids Falulnsinasauwuu
v o i o i ¢ =] v o ado
Tonnuiiieuie vinueguuinsinaea TCP wesa 25 lun1sdsBmaludsmagnnmua
Fududosldan MX(Mail exchange) ¥84 DNS
@ . | = v v =
U290 mail transfer agent N1 50 TWswnsuyaiuisald SMTP In laed
[l o o v A v ! .
TUsunsudesdwa Wulusunsuusnitdy SMTP Wldlusunsudidu 1eun Postfix, gmail
uay Microsoft Exchange 1Jugiu
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N1999NWUULATNITINYINTUTY QY TInus

3.1 N199NLUUITTUU

Alert via E-mail

,( GPS .

Database —

SMART PHONE
w='e ra; ~ay , ﬁ@

INTERNET SERVER INTERNET
GPSnfodule g

MONITOR

- 0
EU‘W 3.1 UWNUATWLEAIATITN NIUUBITEUU

Tussuillasudnnisvhnusesszuy Tasymsfnsegunsalfeniuuusauuds
Favimiii Susidueinmaiien 3 §1 99nszUUAiuTedalENT S8 NAVSTAR
(Navigation Satellite Timing and Ranging GPS) ‘Ti!\‘lm'al,ﬁaﬂmaﬂwi] vil9asdmsuaing
pseudo random code mnuumm‘s modulate wauaummmmwﬂaﬂ lasn1asuags
Fr3udnyn JaUsenoudiae lugadfiea (Global Positioning System : GPS) 193¢
funisiinauasltlulasaeulvsmans (Arduino UNO R3) iiemiunuuazUssuiana
wihfindnfesudumaneaiienudanudaniuitavesiuminy 4 ﬁasguuﬁuulaﬂ R
vy nazyhnisderanudinsaiudyyiaidananaafenudnimildanns
demodulate udmulandufiinasfiyauazaniiyn DniurhnsasHuRARsTyfumi
Whldagrudeya (Database) laeld GSM Module SIM900 Shield Wugunsaildlunis:
[Houdedumadiiniiofndefugiudoya a1nduinisuszananafidaitlizuu Tas
nyvaouegludumavielil dsavuddlieanusnidumesruuasrinnsudaiiouriunis

foxs ..('_"

Sualuduldanunaninmsieudsgun 3.1
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3.1.1 nMsasegiudeyauaziiui@snines

%umaumnlﬁﬁnmqﬂﬂiﬂiﬂ%’ﬁaﬁﬁymﬁmuaz*ﬁ'agmﬁaswﬁ%mﬁwmmﬁuua'a
Tumshaudesfldduilunaivteysuasileruazmnisadadinnesldnuiuedag
14lUsunsu Appserv wae filezilla wieldlunisadugudoyauasiielumathdadswies

AUAIRU

Page Down to see the rest of the agreement.
GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999 i

Pr

g

Copyright (C) 1991, 1999 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distrbute verbatim copies
of this license document, but changing it is not allowed.

[This is the first released version of the Lesser GPL. Italso counts
as the successor of the GNU Library Public License, version 2, hence
the version number 2.1.] w

1f you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install AppSery 2.5.9,

NUSseft nstallskstetnivg 29 F

31}17'1 3.2 AnfalUsunsy Appserv

1899111101500 G U TEUULRSWIIRS1BId 1T ULA EE NS lESE U U

v Yo Al LY 1 1o «“« 5 »n L
gudeyalaiuiilngszuudanisgiudeyaaeegi “csquareiclub/trackingsystem” Lanas
al
JUn 33
g phﬁMyAdiniﬂ ! "‘ilm‘alw L] csquarec_fonda : -\ > &
4 Structure [ ] SQL | 9, Search | Query (& Export (=} Import J* Operations 4 Routines
2M&0 % Table < Action .. —— o0 Rows &) Type Collation
| lastsend [I]] Browse. 4 Structure % Search 3< Insert @ Empty @ Drop 1 MyISAM  utf8_unicode_ci
(Recent tables) v =
test |} Brawse [ Structure ¢ Search < Insert ) Empty @ Drop 445 MyISAM  utf8 general_ci
[ csquanecfonta 0t 2tables  Sum 446 MyISAM utf8_unicode_ci
J farseid 1+ __ Check All / Uncheck All | With selected v
|| test

JUT 3.3 widudngssuuinnsguteya
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a o < ) o v = A4 o w
Aasslusunsueldlunsdanisivduazivuadldan Tnsfinnstududyaaa

v v vy
Taomslddouazsianiunuiilamals

Startup settings —
Select startup behaviour for FileZila Server

Please choose how the server interface should be started:

fsml_hpm.mbdunm 'J
¥/ Start Interface after setup completes

ol PRI e ra EE RS - /RO SR A &4

2/
a  a

gﬂﬁ 3.4 Annaluswnsy Filezilla

L & ] 1 9 @t 1 = YV e I3
wadmnuuum'ﬁmwmﬂwaasﬂ% JUENIU 51&Jﬂ~1ﬂ’l§1‘lﬂﬂ¢1wa

FileZilla Server (:1) - o
File Server Edit 2

V8| %080
FleZila Server 0.9.53 beta
ICopymght 2001-2015 by Tim Kosee ff P20€5 Shemfoick o o
fhttos ./ fiezila-project org/ General admin
idediod T ad \ o - </ (/1Flesd [
(Cornected,watig forsthertcatn i H G\ AppServivimt e st
You acpear to be bernd a NAT oug 1P Filter [_IDelete |
Waming FTP over TLS is not enabid | Agpend
Retrieving account settings, please
Done retrieving account settings Directories |
[ Create
] Delete:
() Lt
Co Wi >| [l+Subdn F"aad 7] memove
#d | [ Remove | | Rename | [Sstashomede| | Rename | comy
A directory alias will also appear at the specified location. Alisses must contain the full vitual :
path. Separate mutiple aliases for one directory with the pipe character () i
If using akases. please avoid cyclic drectory structures, & wil only confuse FTP clients
D s Account
Cancel
Ready Obytesreceived 0B/s  Obytessent 0B/s B &

‘gﬂﬁl 3.5 fafn FTP (file transfer protocol)
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3.1.2 m'saammugﬁm’l'aga
o dﬂl 1 [ 1 = & I & W !
gﬂuwauuaw ‘ﬂ‘UiSUULLUQQ’BﬂLUu 2, ATNUDIA Iﬂ&lﬂﬁﬂ‘i’NLﬂUﬂWWﬂﬂ‘iﬂ‘HUﬁG

wazms1edeyananfildlunsuduiounsiaign

3.1.2.1 mydeyanldluszuufinaiy
o & &% aaw o 1 fa d
lupsnteyausnidagldlunsinuiinasdiumisnngunsalfinaaionaglvlu

1Y) | & Y veal o a
NsUsEIRaRadUNILaENshanaNauunEu? tesluildasiuaveanwuuluiiies 6 fuwds
Tuwsidnusimusvdanisdaiudiuds Town

No Hunsuendrduneundswesdeya
u A

Day Tglunisuaniuiuagziaan
id Tilunisseydmuremunsalinniy

@ AW =
L Tilunisinuirinazfiyn
n Tilumsiiviiinasidge
Range ltlunisuananiugvessavuasteguanvioluveuLTaidums

= a -
PIUANIIFUN 3.6

I’
P

< 2>.C l [ -csquare.club/phpmyadmin/findex.php?

csquareclub /localhost - X ‘\'

i

| &) Create table

phpMyAdmin | BElEE IS IS
| [5] Browse | 4 Structure L] SQL
* (3] ‘

R\ES ® ¢ G Nalae JYPeiel i GRllapan
— A\ %9 o SAR\E Q Né int(11}

(Recent tables) ... Y ,

— 1. 2-day timestamp
csquarec_fonda v l o 3id int(11)
= lastsend R - decimal(10,6)
| =] test Ll S5n decimal(10,6)
| 6 Range varchar(5)  utf8_general_ci

| L 1 U 4 o v s 1
U7 3.6 dnvauraduusidmualdlunsiiudeyaiinsavuds
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3.1.2.2 mandeyanaililuidaiounsidgn
lumssdoyaiiaesazliifiaiiunaafdigalumutafouludeldan e
Auanansudadouluasiely maedayaszimualiiiome 2 peduiiflflunsii
Tneluudrodnifanuuzuansdagud 3.7 uaensvhoumesgudoyaiuuandugud 3.8

+ Options
— ] — ¥ id time

[J & Edit 3¢ Copy @ Delete 1] 1492677457,

= ar I o A o [ o = Y
JUN 3.7 dnwagadmuusnmuualilunisinuiaiassaanfiniusiou

UM 3.8 unudensviianuvesguteya
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3.1.3 N1599NUWUVUTTIUAA
o «d o a | oW =
PONUULUTTAA Ao REAEEAINTUNTTAARIVUTATUEY AagUR 3.9

< o ed u v
3U 39 ursafusiisauuaneitilusamudisoonuuyls

MERINMITODNUVU VTS IA TSIV sUsznevdudus 9 Feusznay
Tuaelulasroulnsaiaes Arduino Uno R3 luaa GPS Ublox Neo-6m , GSM Module
SIM900 Shield kasuuALABIRsgU 3.10

U7 3.10 MsUsenauusIyiueifiTuuamesLilum
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3.1.4 lulasraulnsaiaas (Microcontroller)
e i
3.1.4.1 mawensegunsallulasreulvsaiaes

4 o ¢ o P W v . 2 e v

Wiehaunsaivavunvessyuuasenulaun Arduino Uno R3 avimtini
&, ¢ v = =l o v o a o o 1 ]
\JuveinUszanananan lugaifieavimihfissyfinadiuniavessnvuds uagluga GSM

¥ -] d] 1 v 1 (3 & o

Module SIM900 Shield mmﬁ'}mumiwauma‘uayjassmwwaimlmimﬂau‘[maLaawan
@ i [ - I @ g 1
fugudeya taevinn1sideuse GPS Module 11fiu uasa Arduino Uno R3 lngsaun Tx
WiuNesaAinea 4 ¥89U83A Arduino Uno R3 waxsawl Rx lWiunasnAdnaawt 5
¥93u3A Arduino Uno R3 wazdanszualwiliiu GPS Module +5 Taas a1unsouans

Ieiwsgui 3.11

e
NEOGMV2

| GND-TX-RX-VCC

= juino Y

A sim 900 Shield

d J 1 G’:’
U 3.11 nsiiausiagUnsalviavilnuedszuy

3.1.5 nsgenuuvaUnsalfinny

dmunseenwuugUnsalsrydumdaie sy Iteadua s duni s
$rufudesgunsaiiis 3 daw Wurluga GPS Ublox neo-6m Ueinlulasmoalnsalass
Arduino Uno R3 wagluga GSM Module SIM900-Shield 4azinn1siigulusunsuciu
Arduino tnenmillfideuiuniw C lnsnmshauvesszuuszyiumisioifoadud

JU 3.12
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a ° © 102 =l Al
‘E‘IJ'V] g 12 BAUNTWLERIATTVIINAUTDITEUUTE YRR I NLDE

3.15.1 N15ARGIUSWASU Arduino

= 5 = = 1 14 A ] @ v = o ! o/
Annaiion1silouldn wassanwuulAniieviinisiudeyaiiauaydluds

g1ulaya



€® Setup - Arduino 0022 sk

Welcome to the Arduino 0022
Setup Wizard
This will install Arduino [%Dﬂ your computer.

It is recommended that you dose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup,

[ Next > ][ GI\C!*”J

gﬂﬁ 3.13 finislusunsu Arduino IDE

Winvinsandalusunsunal vinms@eulusunsulasnwiiid@euduniw C
%ntch_non@mrwm ms" 23! .?iI ,‘

Filg) Eli PRSNEIHPNTQOINEIEIN Y. # 4

sketch_novl7a

void sezup() {
/ Put your setup code here; To run-onces

}

void@aop () {
// put (your main code here, to run zepsatedlys

gU‘ﬁ 3.14 TUsunsu Arduino IDE
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v

3.1.5.2 NNS9RNLUUNSESTDNA

U
1 1 = [

Tumseenuuumsdsdeyauuasdiayaiuniatis GPRS ludgmteya

U

.
A s 1 ] s
SUN 3.15 Surrdeteyaludeguvaya

3.1.6 NN598NRUVTEUURILRDU
f YoMV e <) % a ° '
ludruveanisasnwuUsLULRIALAYINIT B UTAA PHP WaUssananamnu
1 U ¥ EJ o o dA 1

v8330vudIT IR luveuRTe RdUVINA IMUALT Togagviududian lunsdlfsovudadinig
@ v v oo s e o ' = = =
Jueanuanidunsilaanualitu Fuiinisuiasioudiunidiua \Wudrveunuisey
° | | ° v oA @ P
Auniesavues Inanisvinueesssuuiduiiou \Hufigun 3.16

lii—> aanuanidumg

- N

agludums 1

h 4 A 4

— hiudusiou udafaurmuEe —

UM

JUN 3.16 MsNNUTBITEULLIARDY
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3.2 psesilonldlun1snnang

luduvesgunsalinmusavuds fgunsal 3 du laun Tuga GPS Ublox Neo-
6m lulasraulnsalass Arduino Uno R3 wazgavinegunsaldeiiiaidngiudeyaniy
Buwesidn Tuga GPRS Shield SIM900

3.2.1 luga GPS Ublox NEO-6M
EI!J s -} = Lr d 4
Tulassnuiineddavindenldluga GPS Ublox neo-6m Aefiuanslugud
- o aal = g = a a v aa ]
3.17 Fadulugadfeanivunadniuseaniangaunarsinign el 2 unsgiuly
@onleve UBX way NMEA Tulasesruiilaswuy NMEA

311 3,17 GRS Module Ublox NEO 6M [2]

AN5199 3.1 T8aziBuAve Ublox NEO-6M

wnasdeln 5V 3D 3V
YU 25 4. X 35 313,
VAR L515n
EEPROM 1 KB

Clock Speed 16 MHz

The default baud rate 9600
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3.2.2 lulaspaulnsaiaas Arduino UNO R3

’Lu‘[mwmﬁmasﬁ'ﬂﬁﬂLﬁaﬂ’lﬁﬂu‘[ﬂiﬂaﬂmmaaﬁr Arduino Uno R3 fisfiuans
°l.u;§‘uﬁ 3.18 Arduino Uno R3 1ilu Arduino #ildmuasUssunana ATmega328 vasnil
ganuuuInliltauladienainualy Svesdevaislwsng q laagain & Shield fing  vian
sosfuiusuiuann

-
> v

‘g‘d‘ﬁ 3,18 Arduino Uno R3 [1]

mmﬁ 3.2 S18asounva9 ARDUINO UNO R3

lulaspoulnsalaes ATmega328
wnasanglu y 5V

I 6-20V

U1AIN0A 1/0 14 91 (6 5993 ULIANALUY PWM
oG ONBUNn 6%

n3zudlWihDC maen 1/O 40 mA
nszualwvhoan DC v 3.3V 50 mA

Flash Memory 32 KB (ATmega328)
SRAM 2 KB (ATmega328)
EEPROM 1 KB (ATmega328)
Clock Speed 16 MHz
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3.2.3 GSM Module SIM900 Shield

Tuimamuﬁmaéﬁmﬁuﬁaﬂiﬂuiﬂiﬂauimama% GSM Module SIM900
Shield fanandlugy 3.19 I‘ﬂuﬂﬁaﬂm'aﬁaaﬁlugU‘nmmiﬁamsﬁmEJ Taeanuisaldeu
GSM/GPRS @131150/01417U Arduino Uno R3 I#lae uazifoudidemiuaulngld AT-
Command Lile&say

‘éﬂﬁ 3.19 GPRS SIM900 [10]

3.2.3.190az188083 GSM Module SIM900 Shield
1) Quad-Band 850/900/1800/1900MHz
2) GPRS multi-slot-class 10/8
3) GPRS mobile station class B
4) Compliant to GSM phase 2/2+
5) Class 4 (2W@850/900MHz)
6) Class 1 (1W@1800/1900MHz)
7) Control via commands (GSM 07.07, 07.05 and SIMCOM enhanced AT
Commands)
8) Short message service
9) Free serial port selection
10) All SIM900 pins breakout
11) RTC supported with Super Cap
12) Power on/off and reset function supported by Arduino interface



35

as [
3.3 N19AALNUNANIINAADY

nsdaiunanismaaswesszuuAnmuInvudezdaiuiifnsnvuds 1o
\nSesdeiiindsiinuessavuds o vnsdudnandegudoyaded

1) Lﬁ'aﬂﬁm?aqﬁmmmlﬂﬁﬂﬁy’daejuuimueiuﬁaﬁﬂﬂmﬂm:ﬁuu SEUVILYINU
Tagmsdsiifavossnuuds o fussiiy q vouATesinmudunfagutoya

2) Wlagudoyaldsufidnaniadesdsidaud grudeyaszvinisdaiutoya
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a

AALaLasIIPAINLUga GPS Ublox Neo-6m

o
1Y

MM SNAdaUNITEUARNRR )
' i . | ¢ ° v o 4 v )
KU serial monitor InegausngunsaiagyinisAumdyainim ey WeAundyayiu
JunufzuansiindumisarAgauaransdsavasgunsaifsuanslugui 4.1

@ COMS (Arduino/Genuino Uno)

851399 1In-area NO Alarm

04/12/2016 20:09:51 13.785136 100.€699699 1In area NO Alarm

Time

Latitude
(deq)

Longitude
(deg)

e e e e e
v
04/12/2016

r

0471272016

04712/2016

r
04/12/2016

04/12/2016

04/12/2016

0471272016

o e e e o e

20:09:54
20:09:55
20:09:56
20:09:57
20:09:58
20:09:59

20:10:00

ek e e e e e ke W

13.785133

13.785132
13.785131
13.785131
13.785132
13.785132

13.785133

e ek e e o e e e

100.699699

100.699699

100.699699

100.699699

100. 699699

100.699699

100.699699

00ut area Alarm

1In area NO Alarm

1In area NO RAlarm

1In area NO Alarm

1In area NO Alarm

1In area NO Alarm

1In area NO Alarm

1In area NO Alarm
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’—csquarec fonda

7

yhmsvaaeuiiutoyarmuadunfmadugudeyaildlunsifudida
1 o/ 1 8/ u’:‘ n‘ = 1%
raasavudazdayanng 4 lnedoyavianaefivsiiu JeUszneuludae

No

o
Day lolunisueniunuaziian

id

L llumsiiviidnasfiye
n ldlunsiiuiiinaeddye
Range Tdlun1suenanmizvessnvudiiedusnusaluveuniduni

1"

| ] lastsend
| ] test

(@ Create table

+ Options

-1k v
‘_T? Vo %% = f"{No
[~ & Edit 3¢ Copy @ Delete

o) yEdlt i-ctopv @ Delete

I
—37
B

& Edit }x Copy @ Delete

o7 Edit ¥ Copy @ Delete

£

& Edit 3£ Copy @ Delete
<4 Edit 3¢ Copy /@ Delet
& Edit 3¢ Copy. @ Delete

N &

=§

g7 Edit Fe Copy @ Delete

) Edt i copy @pelere |

Junsuenddunoundsvesteya

Tdlunssryinuvesgunsalfingy

= h"?ﬁa_v_‘ '
1032/ 2017-04-04 12:49:46 1465 13. ?90503 100.698020 IN
imiizw 04~u4 1244850, 1965 13. msns 100.698020 IN
1.034 2017- 04—04 12:50: 16 1465 1 794710 100 705760 IN
10351 20!7-04 D‘! 12.50‘33 14&5 3. 795557 100 707610 OUT

1036' 2017 04 1}4 12 50 50! 1465 13.796703 100.709680 QUT

g an @

103?‘2017—04—04 12'51.{!?} 1465 1. ?g?m IW 711650 OUT
1038, 2017 04-0412:51:22! 1465 13. 7986;2 100 713580 OUT

2 1@9.*‘2?17@4-0‘4 12.5;1,43 14!651 13.?995.L1 11_!).?15340 out

W/ Edit 3 Copy @ Delete

) 7 Edit 3¢ Copy @ Delete

(| o Edit-3& Copy @ Delete
i
b o Edit 3 Copy @ Delete
[ SPEdit 3¢ Copy @ Delete
o D} Edif iE Copy @ Delete

o/ Edit 3¢ Copy-@ Delete

1040, 2017-0404.12:52:10" 1465, 13.801537 100719400 OUT

1041/2017°04-04 12521281465 13.902580,100.721550 OUT
1042| 2017-04-04 12:52:4¢ 1465 13.803628 100.723640 OUT
1043!291?-%04125300 1465,13.804917/ 100725480 OUT
1044 2017-04:04.12:53:16 1465 13,806690 100.726980 OUT
1045'2017-04-04 12:54:53 11465, 12.812399 100.736510 OUT
1046 2017-04-04112:55:10, 14651 13.812277 100736620 OUT

) 10‘37 2017~D+D4 1&55‘26' 1465 13.812280 100.736630 OUT

[] o Edit 3 Copy @ Delete™

[ & Edit 3¢ Copy @ Delete

RN -~

1048, 2017-04-04-12:55:42 | 1465 13.812308 100.736630 OUT
1049'2017-04-04 12:55:58 1465 13.812413 100.736580 OUT
1050 2017-04-04 12:56:15 1465 13.812413 100.736580 OUT

= @ v i
‘EU‘W 4.2 AITRNUVDHAVDIFIUUDIRTDITEUY

D Lan\ah&e Longitude Range
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Al csquareclubl‘lccaihost x

&~ (&) | @ csquare. cIub/phpmyadnun,’lndex php’db csquarec_fondaBitoken=643ae4212c684e9dfbb67dc65bd534b9

phpMyAdmin

E Browse # Structure J=]‘ SQL 4 Search ¥t Insert [i} Export =} Import

Q \ ‘9 ) e -~ 1w = et DHUW . OldiL 1uW. D40 INUTHIUTE U LU, U neal
2 15 | L ] =]

GLAOE 4 AR 8 S ) I

[ (Recent tables) ... v l Sort by key: ‘_Nﬂ'e_ e abe e X

‘ csquarec_f fon4_a_ o _'_] + Options

B st i : —T— ¥ No =« Day ID Latitude Longitude Range

] &7 Edit 3¢ Copy @ Delete 1067 2017-04-04 13':0:}:5; 1465]13.802233/ 100.742300
| o Edit & Copy @ Delete 1068/ 2017-04-04 13:01:08 | 1465]13.800408  100.743300
"'_5_6'-;;155[5"-— [ o7 Edit 3¢ Copy @ Delete 1069 2017-04-04 13:01:25| 1465] 13.798592| 100.744290
) 7 Edit i-: Copy"@ Delete _1070'2017:04-04 13:01:41 1465H13.796602 100.745340
[ JFEdit F Delete 1071 2017-04-04 13:01:57 | 1465] 13.794351 | 100.746070

= ¥ &) 017-04-04 13:02:&4!:;465 13.792032 100.746140
s ol )
£ ﬂWWﬂﬂauﬂﬂﬂLLﬁu 017-04-04 13:02:3011465§ 13.789805/ 100.746170

| ] test

b.

a o 017-04-04 13:02:47 1465§13.787678 100.746230 |
A99NdwY [ : |
1z u 017-04-04-13:03:03 1405 13.785810  100.746300
ar & v A I
o o 18499 7UUYU-a 17-04 0°13:03:19, 1465 13.783803 100.746410
[T U
| == s . a2017-04-04 13:03: 35 1465Q13. 781596 100.746520

Bt §e (:ow'@ Delete mmt 2017-04-04 13: 03: 52 1465013781232} 100.747000
1 47 Edit 3¢ Copy @ Delete  1079/2017-04-04 13:04:08 1465] 13.781294 100747850
|77 Edit S Copy @ Delets 1030;2017-(:4-04 15:04:24 | 1465] 13.781304 100 748670
[71 F Edit 3 Copy @ Delete 1051'2017-04 04 13:04: 41’ 14650 13.781343 100.749400
(15 P Edit ;&‘c‘:ﬁy @ Delete 1082\ 2017- 04-04. 13':14*57‘ 14654 13. ?91353' 100.749500

i@ Edit 3¢ Copy @ Delete 1083 2017-04-04 13:05: 13| 1465413, ?31368 100.749530

™
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+ Options
e
(] &7 Edit 3t Copy @ Delete
|| 7 Edit Fc Copy @ Delete
[ &/ Edit 3e Copy @ Delete
|| &7 Edit %c Copy @ Delete
[[J &7 Edit 3c Copy @ Delete
[[J &7 Edit % Copy @ Delete
] &7 Edit ¥ Copy @ Delete
| &7 Edit 3¢ Copy @ Delete

-

Check All / Uncheck All With selected: ? Change

No
1152
1153
1154
1155|
1156
1157,
1158%
1150,

day ks (L

2017-04-04 13:24:00| 1465 13.727311|
2017-04-04 13:24:17 1465 13.726800
2017-04-04 13:24133% 1465| 13.726463|

2017-04-04 13:24:50 ' 1465 13.726409

2017-04-04 13:25:06| 1465 13.726908

2017-04-04 13:25:22| 1465 13.727232
2017-04-04 13:25:38 | 1465, 13.727160
2017-04-04 13:25:55 | 1465 13.727093

@ Delete

n Range
100.778060 IN
100.778100 IN
100.777910 IN
100.777190 IN
100.776910| IN
100.776390 IN
100.775550| IN
100.774610 IN

[« Export

A 1 o as 1 174 £
E‘LJ‘Vl 4.5 (31’13'1\1LLﬁﬂ\'iﬂ'1WﬂG\iﬂ'UUﬁﬂ‘LULﬁUVINT.Uﬁ'IU?JBHa

a o
4.4.2 snUUd99anUanEUNINNINUA
I 4 o A o =4 1 -l
PINSHVUAIDDNUDNLEUNNAMUALT - SEUUAZTIANSWNAD UM U 9B LaTY

s A
VN 1 Ui Aauanslusun 4.6

€ Mailboxes All Inboxes

Truck Tracking
Notify The TRUCK IS OUT
Click ta Link »> hitp:f/csquare.clubjtr:,

® Truck Tracking
Notify The TRUCK IS OUT
Click toLink|\>> http://csquare.ciubytr...

® Truck Tracking 13116+
Notify The TRUCK IS OUT
Click to Link >>"http:/fcsquare.club/tr..,
@ Truck Tracking 13115

Notify The TRUCK IS OUT
Click.to Link>>-htip:/fesquare.clubftr..

® Truck Tracking
Notify The TRUCK IS OUT
Click to Link >> http://csquare.club/tr...

® Truck Tracking
Notify The TRUCK IS OUT
Click to Link >> http://csquare.clubjtr..

Edit

1314872

1348 ™%

13:14

1313

JUT 4.6 vi9euanINIsLAAB U BaUUINSANYIAGOUN
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Aaanua Outlook

aumluaawnouazuaaa O ) awmlwi|y 9 aaundu|v il ay B umas x|y anw  dwllde v
A Wawnas HEROEIRTIIEIR!
AAYIAWINLL 24 ti023@hotmail.com Notify The TRUCK IS OUT e Click to Link = >
SRy 51 ti023@hotmail.com Notify The TRUCK IS OUT « Click to Link > >
WU 1 ti023@hotmail.com Notify The TRUCK IS OUT e Click to Link = >
1N ti023@hotmail.com Notify The TRUCK IS OUT » Click to Link = >
Tumanay 24 11023 @hotmail.com Notify The TRUCK IS OUT « Click to Link > >
msiuas 11023 @hotmail. com Notify The TRUCK IS OUT » Click to Link >
t023@hotmailcom Notify The TRUCK IS OUT « Click to Link = 3|
§023 @hotmail.com Notify The TRUCK IS OUT « Click to Link > >
ti023@hatmail.cem Notify The TRUCK IS QUT « Click to Link >
t1023@hotmailedm Notify The TRUCK IS OUT « Click to Link > =

- o v oo 1 - a ¢
E'L'"ﬂ 4.7 BUIIDLAAINITHIADUNIUN DU UUADUNWILANDT

=] 1 = QUJ = Aﬂ" o 1
TudaAmuudafouN U B watYy A2 UAIALNUNTITLLAAIS YLD IT0
| ol o a o W P
YUAINDANUDALEUNNANINUA LARIFUN 4.8

£ Allinboxes (41) %1 ¥
Truck Tracking 4
Toomua a2 06@Rotmails /Detals .
Notify The TRUCK IS OUT
Rl 1048
Click to Link >>
htip.//esauace.clublirackingsystem/m

ap.php?l=13749153&N=100.793820
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[ Google Map Test by De» X
C |® csquare.club/ t!\(klnrj sys! lelm‘nnp php? 4 137513(3&n 100.787860

Wnwena 4',
=eu Geinm 5
waul Ao £

THU MIWANE

vt fuird i ; / e
wiYin g
! : H138 wasA o nnmwnlimsmno > Yo
Tau 135t N angangsy’ weu oy, T
wyy o Kk 40 / ""’:1-, 3
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180 Khun Thahan g l fortngy \/ J ~_wytm
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c 1Iqm 210N 2y
hno/mn Thotiar, q
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’ = nmsmmaa
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puns 3 [ U
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o ! | A 1 2 s v 1 (% ot =
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+ Options
] v /3 titude itude
0.2 mde 203028 X No ‘\ £V N\ ‘;n},x ‘l}a““;%l{)r:a Ran‘qe

| & Edit % Co Delete - 1127 2017-04:04 13: 121465/ 1 10
[ o Edit 3¢ py° I 7/2017-04:04 13:17: 2' 4esa 3750784} 100792650 0]

(1 2 e 3 copy @ Dol
[ &7 Edit 3¢ Copy e Delete
Rl en Eomejosse)
4 95" Edit $& Copy @ Delete

L’J a-u{.‘.opy evoelete
f Edit ¥i Copy @ Delete 1133l 2017 04-04 13:18: 50 1465( 13.749153 100. 793820/ OUT

]
O JEdiég-: eopy © Dalete.. 1134%2017 o+o4 13 m-m; 1465 13.746995, 100, 793) gn ouT
]

& Edit 3-: Copy @ Delete 1135-2017-%94 13:19: 23 1465 13. 744357] 100. 792590 ouT

(] & Edit Copy ewete 1136/ 2017-04-04 13:19: 39‘ 1465‘ 13743349f m 792110 IN
[ & Edit 3¢ Copy. @ Delete 113?\ 2017-04-04 13:19: 55 1465 13. 742093f 100.791700 IN

-t IR

[l & Edit 3 Copy @ Delete" 1138 20170404 13:20: 12 1465’ 131740306 100.791110 IN
[ & Edit 3¢ Copy @ Delete 11;9: 2017-04-04 13:20:28" 1465 13.738332; 100.790120 IN
[ 7 Edit 3¢ Copy @ Delete 1140 2017-04-04 13:20:46 1465 13.736382  100.788270 IN
O & Edit ¥ Copy @ Delete 1141 2017-04-04 13:21:01 | 1465 13.734490 100.786480 IN
[l & Edit 3 Copy @ Delete 1142 2017-04-04 13:21: 20 1465 13.732800| 100.784900 IN |
[] o Edit 3¢ Copy @ Delete 1143| 2017-04-04 13:21:34 1465| 13, 730757| 100.784030 IN
(] &F Edt 3¢ Copy @ Delets 1144 2017-04-04 13:21:53 | 1465 13.730415 100.782030) IN
() &7 Edit 3i Copy @ Delete 1145 2017-04-04 13:22:06 1465| 13.730444| 100.779710 IN

14 I = 1 L7 v
E‘U‘Vl 4.11 ﬁl’]‘i’NLLﬁﬂ\?F‘]']Wﬂ'ﬂ‘iﬂ‘UUﬁQU@ﬂLﬁ‘lﬂﬂﬂui’m‘Uai&ﬁ
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4.5 NAFUATIAINNAAIALARDUYBITZUY

I = 1 3 4 < a 2]
VBITOUVUA ‘?ﬁﬂlﬂﬂﬂﬁi)Uﬂ’lﬂ'J’mﬂaﬁﬂLﬂaGUWQﬁ]’]‘ﬁ\Tﬂ 4.1

aa

o =l d o 1 =
INNTTNAADUNTITNINIUYDITEUU I£UM "IiJﬂQWQLﬂaE]uiuﬂ']'i‘ig‘U‘GﬂLmu\‘lWﬂﬂ

d 1 d o 1 o o
M990 4.1 B\Iaﬂ'ﬁVIﬁﬂaUﬂ’lﬂ']']ﬁJﬂﬁ']ﬂLﬂaE]‘L!‘LL!ﬂW33$HW1LLWU&WHW%B€3$UU

&6l A Fuii neidigusn ALAA GENERLG)
1] - 13:03:52 4/4/2017 1465 | 13.781232 | 100.749000
2| 13:04:08 4/4/2017 1465 | 13.781294 | 100.748850
3| 13:04:24 4/4/2017 1465 | 13.781304 | 100.748870
4| 13:04:41 4/4/2017 1465 | 13.781343 | 100.748840
5| 13:04:57 4/4/2017 1465 | 13.781363 | 100.749150
6| AF05:13 4/4/2017 1465 | 13.781368 | 100.748930
7 I/ 413:06:29 4/4/2017 1465 | 13.781331 | 100.748758
81 13:05:46 4/4/2017 1465 | 13.781327 | 100.749070
9] 13:06:02 4/4/2017 1465 | 13.781315 | 100.748960
10| <13:06:19 4/4/2017 11465 | 13.781301 | - 100.748920
11| 13:06:35 4/4/2017 1465 | 13.781267 | 100.748860
12 | 13:03:52 4/4/2017 1465 | 13,781232 | 100.748890
13 | 13:04:08 4/4/2017 1465 | 13.781294 | 100.748850
14| 13:04:24 4/4/2017 1465 | 13.781304 | 100.748870
15| 13:04:41 4/4/2017 1465 | 13.781343 | 100.748940
16 |, 1. 13:04:57 4/4/2017 1465 | 13.781363 | 100.748900
17 | \N3:0%13 4/4/2017 1465 | 13.781368 | 100.749130
18 | 13:05:29 4/4/2017 1465 | 13.781331 | 100.748910
19 | 13:05:46 4/4/2017 1465 | 13.781327 | 100.749170
20| 13:06:02 4/4/2017 1465 | 13.781315| 100.749060
21| 13:06:19 4/4/2017 1465 | 13.781301 | 100.749220
22| 13:06:35 4/4/2017 1465 | 13.781267 | 100.749160

21915199 4.1 Tavin1sAruiAIANAaIaAdaY ElaAIA1LAAIALAR D UN AR
Usgunad 0.000249 Fadlaiieudumasudiaziinuaaiaedouviniu 25 wes
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[ i o ] oA v 1 2/
N159DNLUUNITNNUYDY Arduino telalunisdspinnaueasaauds taelay

TUsunsy Arduino IDE wagyinmsuansmina[iu Serial monitor

Getgps1

#include <TinyGPS++.h>

#include <SoftwareSerial.h>

int Buzzer = 13;

static const int RXPin = 4, TXPin

static const

// The TinyGPS++ object

TinyGPSPlus gps:

SoftwareSerial ss(RXPin, TXPin):

void setup()

{ pinMode (BuzZzex, OUTPUT);
digitalWpitwe (12, HIGH):
Serial .begin (9600)7

// Seriall.begin(9600)=
3s.begin (GESBaud) ;
Serialaiprintlng)r
Serial.princln(F(" Dace
Serial.println(F{™

Serfal .prant 1 (f Pesssvree ¢ N1

= s

uint32_t GP5Baud.="9600;

Latitude Longitude Area  Status

{deq) {deg)

"1z
"N

= v
sUN 1.1AA n15Use

U

ANFUN 1 mMuvy
- finsUsenalel library 994 TinyGPS
- fimsfimuaviveansidaueunsal

nAfaLUs wagadbigunsalviu

- ASNANTLERIRAFINSU Serial Monitor



51

& Getgps! | Arduino 1.6.12

File Edit Sketch Tooks Help

printDateTime (gps.date
printFloat{gps.lc
printFloat(gps.lo

11d(), 11, €);
1:d(), 12, €):

( 13.720734684279318<gpa
{Se tle("In

.location.lat ()< 13.734099852652701 «& 100.76379934478791<gpa. locaticn.1ng

location.lat ()< 13,732057116681B56 ¢ 100.71541518414347<gps. location. 1

.18t ()ss gps stion. et ()< 13.734433350922665 cc 100,6921221522220%<gps. locat

lapiles gps.location. lac()€"13.735892443099932) a5 100.67615431768827<gps. Location. Ing() ssigps. locaticn. In

ny{)ss

laz()es gpa.location.lat()< 13.73322439658172 && 100.700000000000000<gps.location.ing()es

L& gpa.locatica.lng

gps. location.ln

7()< 100,76423049223029)

Ing{)< 100.71554393017618)

ng{)< 100,7031699633792)

a{)< 100.69253422100868)

(1< 100.79423467150823)

sUN 2 laaLanaliaiash

U

- -
Tugun 2 Wulpaiuaas
o | e AU avve =l
-AALAAIAT AU 1A waziinanldsuaIInAI LA E
o I aa = oA =
-1Afne GPS niglueulufiatsan

@ as d o Tl b = 1 Aﬂl o
-MINANAGPS aq"lu‘uauL'uwmvrumﬁ]ﬂmmﬂmmau WAYINERNUBNLIAN MW UAILIINTS

v oo &
LLULABUTUNN
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Getgps1 | Arduino 1.6.12
Foe SER Shatch Sople el

Getgps? §
}

Ia:at:c void printFloat(flcat val, bool valid, int len, int prec)
{
if (!valid)
{
while (len-- > 1)
Serial.print('*');
Serial.print(' "):

=
b=
w
m

Serialspreint (val, preec);
int wi/= abs((int)val)’
int flen =.prec-+ (val-< 0.0 22 : 1)y // - and-—
flen += vi >=10002 4 : wvi >= 100:203 : vi >=.10 2 2 : 1;
fer (int i=flen: di<len; ++i)
Serial.print (' 1);
}
smartDelay(0);
}

| U A9 - 1
sui 3 Taanmueiaulunisianasn

NN 3 Fuumdunasimuaeulalunisuansaruitandy Serial Monitor veslusunsy
Arduino IDE
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Getgps1 | Arduino 1.6.12
File Ed_rt Sketch Tools Help

Getgps1 §
static void printint(unsigned long val, bool valid, int len)
char 52[32] = “*ti*tit**n*tﬁ*&i*":

if (valid)
sprintf(sz, "%1d", val):;

sz[len] = 0;

for (int i=st

rlen(sz); i<len; ++i)

sz[i] ="
if (len > 0)
sz[len-1] = "

Serial.print(sz).;
smartDelay(0)s
}

static void printDateTime (TinyGPSDate &d, TingGPSTime zt)
{

if (d.isValidé))

{

gerial . pedpt (Ei( 7 Fihkegikads )2

{
char sz [327:
sprintf(sz, "TR02d/%02d/%02d ", d.day(), d.month(), 4d.year()):
Serial.print{sz);

}

=l v o ) Yo | aw
JUN 4 TAamvuasdiuuinuaziaan mnldlasueiiin

n3U7 4 Wuldnnldimuaguuuy ruiunenduns () Nazuasamnlianinsasy

o

AazAganazassdgnamaIivals lunsdinegldnsenseauvselaasniunay
MuuazULuulunNTuaRsIuwawIa)
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Fie R Sketch Tools Help

}

}

static veoid printScr(const-char ¥scE;, iat 'len)
{

Getgps1 §
]
else
{
char sz[32];
sprintf(sz, "%02d/%02d/%02d ", d.day(), d.month(), d.year());
SErlal.p:l::{sz):

}

{
Serial.print (F("*edkands =)) .
)

lse

—

char sz[32];
sprintf(sz, "%02d:%02d:%02d ™, /v-hour{)}+7, t.minuge{){ Tt.zecond());
Serial.print (sz);

}

smartDelay(0):

int slen = Scrlenfacr).;
for (imt i=0; i<len; ++i)

Serial.print (i<alen—Z2-stx il : ' ');
smartDelay(0);

o | &

JUN 5 WAnimuagUuuuinuagiaa) mnlasuaAina
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#include <TinyGPS++.h>
#¢include <SoftwareSerial.h>
int Buzzer = 13;
SoftwareSerial AA(2,3):;

TinyGPSPlus gps:;

SoftwareSerial ss(4,5):
L I
char s[90]:
String S = "™:
char buffer[25]s
char age[25)s+
float 4 g
floatsb ;

4 o o s
sU 6 laamvunguwuuldan GPS uagnsfimuniiuys

=l ° Y i P [ = '
9n5UN 6 Wunsiwmuadiudsang o wediluldmidunideuldaseld

I.1:::T;1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

void setuplf)
{
Serial.begin(9600);
Al.begin (9600);
AA.println ("AT+CSO™)
delay({1000);
AA.println ("AT+CGATI?™ ).
delay (1000);
AR.println ("AT+SAPBR=3, I\ "CONIYEE) ", \"GPRS\" ")
delay (1000):
Al.println("AT+5AFPBR=3, 1, \"ABN)\", W wwi.dtac.co.th\ =¥
delay(1000);
AR.println("AT+SAPBR=1,1"):
delay(1000);
8s.begin (9600);
Serial.println{);

Serial.println(F(" Date Time Latitude Longitude Area Status™));
Serial.println(F(" (deg) (deg) i B
Serial .println (F"-=somee e e e e e e e e e e i o b

}

UM 7 TR vunnnslé AT Command

= ¥ o o = 1 a .
93U 7 WuldadmsumsiSenldeiu AT Command Tuilindu void setup
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void loop()

{
for(i=0;i<25;i++) {
bufferfi]= " ";

age[i]=" " ;

}

a = gps.location.lat():;
b = gps.location.lng():

String 5 = "AT+HTTPPARA=\"URL\",\ "caguare.club/trackingsystem/dbtrack.php?id=1465s1=";

dtoatrf(gps.location. la€ ()W, &, buffer):
S.concat (buffer);

S.concat ("en=");

dtostrf (gps.location.lng(),7, 6;,-age);s
S.concat (age) :

S.concat ("¥"H :
Serial.p@intln(S):

printDateTime (gps.date, gps.tims);
printFloat{gps.lecation.lat (), gps-location.isVelid(), 11,.6).
printFloat(gps<locatron.dng()| gpa: location, isValia(), 12,76);
Serial.printin("start send AT");

gﬂﬁ 8 Tanilangiu void loop

- o k) % £+ 2/ A A i @
n3Un 8 Tuldmilandu void loop U T4 for iesignAuasiiuls buffer, age uavus
N5 String S tiveldlunsdernlugy server Auanslugun 10



S.toCharArray(s,100):
RA.println("AT+HTTPINIT");

char ©;
StEIngG gty = M
while (Ah.available()){
c = Ah.read():;
3tr += c;
}
Serial.println("Resultl = ");
Serial.println(atr):

delay(3000):
AA.pringin(s);

8tr = "%

while (AR available () ) {
Gc-=-Al.read ();
scr+=ics

}

Serial .princln({’Resulc2.=")7

Serial.println({str):

delay(5000);
AA.princln ("AT+HTTEACTION=1");

al - a 4o 9
35U 9 nslafanu String S tedsnlug server

57
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! & =t ¥ o s = ' ! €
Tudiuvesgudoyaldniwn PHP lun1sdeau galddmiueudaseninegunsal

Anenuny server warldlun1suszunanavadsEuy

Bkzphp

$survername = "localhost™;
fusername ="csguarec_fonda";
spasaword ="cdeXSWzaq";
$dbname ="caquarec_fon4a”;

f/fecho '"connecting...'s
$conn = mysql connect ($survername, fusername, spassword, $dbname) ;
$selected = mysql select db("csguarec_fonda”);

-

x - '
SUT 10 N15i8auReln server

= | l A %)
NJUN 10 \Junsld username “uag password #14 ¢ Walglun1sidn server

<html>
<body>
—]<2?php

require ( "dbconnectC2. php);

étime =date ("y/my
echo date (W m:d*H:i:a');

§id = §_GET[%id']:
¢latitude = §_GEI['L'}:
$longitude = &_GET['n"];
s$range = "IN";

$la = array ( athsedwde) !
slo array ( amignrﬁ-if-i Vi
scheck = false;

] for(#i=0;8i<count ($la);§i++) {

s$check = true;
- }

1
i

~ if(slatitude>sla($i]-0.01 ss slatitude<sla(si]+l.0l && $lengitudedslo(si]-0. & flongitude<$lo[$i]+0.0

nf

JUT 11 TnsuAangunsal

PN o/ 1 AW ! € a = o !
93U 11 Wunsfuaiifauazdayasie 9 wiengunsalianiy e luldlumssly

o

YA UariNSUTELIANAYEIAANg
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if (!'écheck) {

$#3gl = " SELECT * FROM lastsend WHERE id=1; ";
sresult = mysql query (%sql);
$lastsend = (int)mysql result ($result, 0 , "time");

$now = time():
H if ($now - §lastsend >= 60} {

§3trTo = "numfonl220€@hotmail.com™;

§¢atrSubject = TRUCK IS OUT"

$atrHeader = c-»nl.c:m":

#3trMessage = " Click to Link >> http://csquare.club/trackingsyscten/map.php?Ll={§_GET["L"]}sn={§_GET["n"]}":
$flgSend = @mail (§3trTo, $strSubject, §3trMessage, §atrHeader);

] if(s#flgSend) [
echo " Email Sent.";
§cmd = "UPDATE lastasend SET "time’ = {$now}; "; //update time to lastsend

mysql_query (fcmd):
}

H else|
echo " Email Can Not Send.";

1

jelse(
§wait = (slastsend+il -$now)/¢
echo " WAIT FOR ".number format(fwait, 2)." MINUTES" ;
]

echo ' LOCATION GUT QEF RANGE'; // aut

§range = "QUI";
B
Helse|
echo ' EOCRTICON IN PRANGE Y7+ dn

A v o o/ L -
JUT 12 Tendmiunisuduiiou

o ¥ o v v & ' =l ' 9 =
Nn3un 12 Buldedmiulalunisudsdiousimmdua lunsdinspuudiesnuoniduna @
' o v o i o o
larunsUsEananannguin 14 uaatiu Fwvinisudadeulunn g 1 wil

$aql = "INSERF INTOHtest’ feday \Wad LT, o Rande 0
VALUES™('Stimel, ' {#_GET [Tid"}}', ' {§_GET["L"]}', 4§ GEIT"n"]}', '{$range}' )
sresult = mysql query(#sqgl);
//if ('$resuls)'echo” Terror 'y '<£8qls

>

v

Ui 13 Tendsdnlgmnsdugudoya

ngUit 13 Wuldadmusnmiiumiitauasdeyasine. g Asuriudlugmadugudes
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NEO-6

u-blox 6 GPS Modules
Data Sheet

locate, communicate, accelerate

Abstract

Technical data sheet describing the cost effective, high-performance
u-blox 6 based NEO-6 series of GPS modules, that brings the high
performance of the u-blox 6 positioning engine to the miniature
NEO form factor.

These receivers combine a high level of integration capability with
flexible connectivity options in a small package. This makes them 16.0%12.2 x 2.4 mm
perfectly suited for mass-market end products with strict size and

cost requirements.

www.u-blox.com
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Document Information

Title NEO-6
Subtitle u-blox & GPS Modules
Document type Data Sheet

Document number GPS.G6-HW-09005-E

Document status

Document status information

Objective This document contains target values. Revised and supplementary data will be published

Specification later.

Advance This document contains data based on early testing. Revised and supplementary data will

Information be published later.

Preliminary This document contains data from product verification. Revised and supplementary data
may be published later.

Released This document contains the final product specification.

This document applies to the following products:

Name Type number ROM/FLASH version PCN reference
NEO-6G NEQ-6G-0-001 ROM?7.03 UBX-TN-11047-1
NEO-6Q NEO-6Q-0-001 =~ ROM7.03 = UBX-TN-11047-1
NEO-6M NEO-6M-0-001 LRDl7 o/ SEAREAD \N UBX-TN-11047-1
NEO-6P NEQ-6P-0-000 ~  ROM6.02 N/A

NEO-6V  NEO-6v-0-000 — (" |ROM7.03 = N -

NEO-6T NEO-6T-0-000 - ROM7.03 NA

This document and the use of any information contained therein, is subject to the acceptance of the u-blox terms and conditions. They
can be downloaded from www.u-blox.com.

u-blox makes no warranties based on the accuracy or completeness of the contents of this document and reserves the right to make
changes to specifications and product descriptions at any time without notice. Reproduction, use or disclosure to third parties without
express permission is strictly prohibited. Copyright © 2011, u-blox AG.

u-blox” is a registered trademark of u-blox Holding AG in the EU and other countries. ARM® is the registered trademark of ARM Limited in
the EU and other countries.
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1 Functional description

1.1 Overview

The NEO-6 module series is a family of stand-alone GPS receivers featuring the high performance u-blox 6
positioning engine. These flexible and cost effective receivers offer numerous connectivity options in a miniature
16 x 12.2 x 2.4 mm package. Their compact architecture and power and memory options make NEO-6 modules
ideal for battery operated mobile devices with very strict cost and space constraints.

The 50-channel u-blox 6 positioning engine boasts a Time-To-First-Fix (TTFF) of under 1 second. The dedicated
acquisition engine, with 2 million correlators, is capable of massive parallel time/frequency space searches,
enabling it to find satellites instantly. Innovative design and technology suppresses jamming sources and
mitigates multipath effects, giving NEO-6 GPS receivers excellent navigation performance even in the most
challenging environments.

1.2 Product features

Model | Type i Supply Interfaces ; Features g
| = i
SV = g =
2 l % gt ) S g
: i % L AN 5
2 et G ] B e S T e = @ 1
o IR - N Z -] = i £
= = & Mol . e T = g8 5 = w5
£ 2 v [ > - i @} %ﬁ o S g2 2 a g2e
E z Z e 2 J u 2 25 E =
8 kel s LUEL W/ Ny @)V igil W £ B O i:
NEO-6G = o ° ° (] ° . * ° Q 3 °
! i
NEO-6Q ® ° [ @ ] * L] ] (o] 3 1 [
NEO-6M | @ i [ R ) L] ® L L] (o] 3 1 L]
NEO-GP | @ . ® e e o o . . o 3 1 °
i } { J
NEO-6V | ® 8 | [ At . L o ° o 3 1 L
NEO-6T . ° . ! o o e . - | . . o 3 1 s
© = Requires external comp and integration on application processor

Table 1: Features of the NEO-6 Series

& All NEO-6 modules are based on GPS chips qualified according to AEC-Q100. See Chapter 5.1 for further
information.
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1.3 GPS performance

Parameter Specification

Receiver type 50 Channels
GPS L1 frequency, C/A Code

Time-To-First-Fix’
Cold Start’ 265 27s 32s
Warm Start’ 265 27s 32s
Hot Start’ 1s 1s 1s
Aided Starts’ s <3s <3s
5en5mwty“ I T Ml
Tracking & Navigation -162 dBm -161 dBm -160 dBm
Reacquisition® =160 dBm -160 dBm -160 dBm
Cold Start (without aiding) -148 dBm -147 dBm -146 dBm
Hot Start -157 dBm -156 dBm -155 dBm
¥ Na\}igatbn updaté S i~ i e e
NN 5Hz 1. Hz
Héﬁibhfé\bﬁsitiéh accuracys o ot e e "
SBAS 2.0m
SBAS + PPP’ < 1.m (2D, R50)*
..... o SBAS + PP < 2im (3D, RS0Y
o e freduéhcy e X G e P AR S T ) o
0.25Hz to 1 kHz 0.25 Hz to 10 MHz -
Accuracy for Timepulse si'gn'a& Y 9 RS 30 ns ' A\ R
99% <60 ns
Granularity 21 ns
i .o [ | Compensated A 15
Velocity accuracy® ). 8 0.1m/s
Heading accuracy” S ‘ 1L R ' 0.5 degrees
Operational Lmits : Dynanﬁits Y innnsan <4q '
Altitude” 50,000 m
Velodity™ 500 m/s

Table 2: NEO-6 GPS performance

All satellites at -130 dBm

Without aiding

Dependent on aiding data connection speed and latency
Demonstrated with a good active antenna

For an outage duration <10s

¢ CEP, 50%, 24 hours static, -130dBm, SEP: <3.5m

" NEO-6P only

* Demonstrated under following conditions: 24 hours, stationary, first 600 seconds of data discarded. HDOP < 1.5 during measurement
period, strong signals. Continuous availability of valid SBAS correction data during full test period.

’ Quantization error information can be used with NEO-6T to compensate the granularity related error of the timepulse signal

*® Assuming Airborne <4g platform

noE owoN -
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1.4 Block diagram

; TMERASE
T N n Baseband Processor -

SAW = dea -
VCC_RF Filter RF Front-End D'gﬂﬂ‘ ]
e rn— with —_— IFnIur Engane e - EXTINT
~ Integrated LNA —'
IS ot G
jras ~< m iehih i TR .. .| I—

V_BACKLP : Power -
—r e ] i XX
U ] Managemen% 4 -

ol . & K3V 0 s
TCKO o Crystat i ARM7TDMI-S

huﬂ ”

RTC Crystal

Figure 1: Block diagram (For available options refer to the product features table in section 1.2).

1.5 Assisted GPS (A-GPS)

Supply of aiding information like ephemeris, almanac, rough last position and time and satellite status and an
optional time synchronization signal will -reduce time to first fix significantly and improve the acquisition
sensitivity. All NEO-6 modules support the u-blox AssistNow Online and AssistNow Offline A-GPS services' and
are OMA SUPL compliant.

1.6 AssistNow Autonomous

AssistNow Autonomous provides functionality similar to Assisted-GPS without the need for a host or external
network connection. Based on previously broadcast satellite ephemeris data downloaded to and stored by the
GPS receiver, AssistNow Autonomous automatically generates accurate satellite orbital data (“AssistNow
Autonomous data”) that is usable for future GPS position fixes, AssistNow Autonomous data is reliable for up to
3 days after initial capture.

u-blox’ AssistNow Autonemous benefits are:
e  Faster position fix
e No connectivity required
»  Complementary with AssistNow Online and Offline services
¢ No integration effort, calculations are done in the background
= For more details see the u-blox & Receiver Description including Protacol Specification [2].

" AssistNow Offline requires external memory.
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1.7 Precision Timing

1.7.1 Time mode

NEO-6T provides a special Time Mode to provide higher timing accuracy. The NEO-6T is designed for use with
stationary antenna setups. The Time Mode features three different settings described in Table 3: Disabled,
Survey-In and Fixed Mode. For optimal performance entering the position of the antenna (when known) is
recommended as potential source of errors will be reduced.

Time Mode Settings Description
Disabled Standard PVT operation , o
Survey-In The GPS receiver computes the average position over an extended time period until a predefined

maximum standard deviation has been reached. Afterwards the receiver will be automatically set to
Fixed Mode and the timing features will be activated. 3

Fixed Mode In this mode, a fixed 3D position and known standard deviation is assumed and the timing features are
activated. Fixed Mode can either be activated directly by feeding pre-defined position coordinates (ECEF
- Earth Center Earth Fixed format) or by performing a Survey-In.
In Fixed mode, the timing errors in the TIMEPULSE signal which otherwise result from positioning errors
are eliminated. Single-satellite operation is supported. For details, please refer to the u-blox 6 Receiver
Description including Protocol Specification [2].

Table 3: Time mode settings

1.7.2 Timepulse and frequency reference

NEO-6T comes with a timepulse output which can be configured from 0.25 Hz up to 10 MHz. The timepulse can
either be used for time synchronization (i.e. 1 pulse per second) or as a reference frequency in the MHz range. A
timepulse in the MHz range provides excellent long-term frequency accuracy and stability.

1.7.3 Time mark

NEO-6T can be used for precise time measurements with sub-microsecond resolution using the external interrupt
(EXTINTO). Rising and falling edges of these signals are time-stamped to the GPS or UTC time and counted. The
Time Mark functionality can be enabled with the UBX-CFG-TM2 message

For details, please refer to the u-blox 6 Receiver Description including Protocol Specification [2].

1.8 Raw data

Raw data output is supported at an update rate of 5 Hz on the NEQ-6T and NEO-6P. The UBX-RXM-RAW
message includes carrier phase with half-cycle ambiguity resolved, code phase and Doppler measurements,
which can be used in external applications that offer precision. positioning, real-time kinematics (RTK) and
attitude sensing.

1.9 Automotive Dead Reckoning

Automotive Dead Reckoning (ADR) is u-blox’ industry proven off-the-shelf Dead Reckoning solution for tier-one
automotive customers. u-blox’ ADR solution combines GPS and sensor digital data using a tightly coupled
Kalman filter. This improves position accuracy during periods of no or degraded GPS signal.

The NEO-6V provides ADR functionality over its software sensor interface. A variety of sensors (such as wheel
ticks and gyroscope) are supported, with the sensor data received via UBX messages from the application
processor. This allows for easy integration and a simple hardware interface, lowering costs. By using digital
sensor data available on the vehicle bus, hardware costs are minimized since no extra sensors are required for
Dead Reckoning functionality. ADR is designed for simple integration and easy configuration of different sensor
options (e.g. with or without gyroscope) and vehicle variants, and is completely self-calibrating.
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For more details contact the u-blox support representative nearest you to receive dedicated u-blox 6 Receiver
Description Including Protocol Specification [3].

1.10Precise Point Positioning

u-blox’ industry proven PPP algorithm provides extremely high levels of position accuracy in static and slow
moving applications, and makes the NEO-6P an ideal solution for a variety of high precision applications such as
surveying, mapping, marine, agriculture or leisure activities.

lonospheric corrections such as those received from local SBAS™ geostationary satellites (WAAS, EGNOS, MSAS)
or from GPS enable the highest positioning accuracy with the PPP algorithm. The maximum improvement of
positioning accuracy is reached with PPP+SBAS and can only be expected in an environment with unobstructed
sky view during a period in the order of minutes.

1.11Oscillators

NEO-6 GPS modules are available in Crystal and TCXO versions. The TCXO allows accelerated weak signal
acquisition, enabling faster start and reacquisition times.

1.12 Protocols and interfaces

Protocol Type

NMEA ~_Input/output, ASCIl, 0183, 2.3 (compatible to 3.0)
usx o y ~_Inputfoutput, binary, u-blox proprietary

RTCM Input, 2.3

Table 4: Available protocols

All listed protocols are available on UART, USB, and DDC. For specification of the various protacols see the u-
blox 6 Receiver Description including Protocol Specification [2].

1.12.1 UART

NEO-6 modules include one configurable UART interface for serial communication (for information about
configuration see section 1.15).

1.12.2 USB

NEO-6 modules provide a USB version 2.0 FS (Full Speed, 12Mbit/s) interface as an alternative to the UART. The
pull-up resistor on USB_DP is integrated to signal a full-speed device to the host. The VDDUSB pin supplies the
USB interface. u-blox provides a Microsoft® certified USB driver for Windows XP, Windows Vista and Windows 7
operating systems.

1.12.3 Serial Peripheral Interface (SPI)

The SPI interface allows for the connection of external devices with a serial interface, e.g. serial flash to save
configuration and AssistNow Offline A-GPS data or to interface to a host CPU. The interface can be operated in
master or slave mode. In master mode, one chip select signal is available to select external slaves. In slave mode a
single chip select signal enables communication with the host.

& The maximum bandwidth is 100kbit/s.

" Satellite Based Augmentation System
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1.12.4 Display Data Channel (DDC)

The I’C compatible DDC interface can be used either to access external devices with a serial interface EEPROM or
to interface with a host CPU. It is capable of master and slave operation. The DDC interface is I'C Standard Mode
compliant. For timing parameters consult the I°C standard.

& The DDC Interface supports serial communication with u-blox wireless modules. See the specification of
the applicable wireless module to confirm compatibility.

& The maximum bandwidth is 100kbit/s.

1.12.4.1 External serial EEPROM
NEO-6 modules allow an optional external serial EEPROM to be connected to the DDC interface. This can be
used to store Configurations permanently.

&F For more information see the LEA-6/NEO-6/MAX-6 Hardware Integration Manual [1].
& Use caution when implementing since forward compatibility is not guaranteed.
1.13 Antenna

NEO-6 modules are designed for use with passive and active”® antennas.

Parameter Specification
Antenna Type 'y Nid AT R Passive and active antenna _ i
Minimum gain 15 dB (to compensate signal loss in RF cable)
Active Antenna Recommendations Maximum gain 50 dB
Maximum noise figure 1.5 dB

Table 5: Antenna Specifications for all NEO-6 modules

1.14Power Management

u-blox receivers support different power modes. These modes represent strategies of how to control the
acquisition and tracking engines in order to achieve either the best possible performance or good performance
with reduced power consumption.

& For more information about power management strategies, see the u-blox 6 Receiver Description
including Protocol Specification [2].

1.14.1 Maximum Performance Mode

During a Cold start, a receiver in Maximum Performance Mode continuously deploys the acquisition engine to
search for all satellites. Once the receiver has a pesition fix (or if pre-pesitioning information is available), the
acquisition engine continues to be used to search for all visible satellites that are not being tracked.

1.14.2 Eco Mode

During a Cold start, a receiver in Eco Mode works exactly as in Maximum Performance Mode. Once a position

can be calculated and a sufficient number of satellites are being tracked, the acquisition engine is powered off
resulting in significant power savings. The tracking engine continuously tracks acquired satellites and acquires

other available or emerging satellites.

& Note that even if the acquisition engine is powered off, satellites continue to be acquired.

" For information on using active antennas with NEO-6 modules, see the LEA-6/NEQ-6 Hardware Integration Manual [1].
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1.14.3 Power Save Mode

Power Save Mode (PSM) allows a reduction in system power consumption by selectively switching parts of the
receiver on and off.

A power save mode is not available with NEO-6P, NEO-6T and NEO-6V.

1.15 Configuration

1.15.1 Boot-time configuration

NEO-6 modules provide configuration pins for boot-time configuration. These become effective immediately
after start-up. Once the module has started, the configuration settings can be modified with UBX configuration
messages. The modified settings remain effective until power-down or reset. If these settings have been stored
in battery-backup RAM, then the modified configuration will be retained, as long as the backup battery supply is
not interrupted.

NEO-6 modules include both CFG_COMO0 and CFG_COMA1 pins and can be configured as seen in Table 6.
Default settings in bold.

CFG_COM1 CFG_COMO Protocol Messages UARTBaud rate  USB power
1 1 NMEA  GSV, RMC, GSA, GGA, GLL, VTG, TXT 9600 BUS Powered
1 0 "~ NMEA  GSV, RMC, GSA, GGA, GLL, VTG, TXT 38400 Self Powered
0 1 NMEA GSV", RMC, GSA, GGA, VTG, TXT 4800 BUS Powered
0 0 UBX . NAV-SOL, NAV-STATUS, NAV-SVINFO, NAV-CLOCK, 57600 BUS Powered

INF, MON-EXCEPT, AID-ALPSERV
Table 6: Supported COM settings

NEO-6 modules include a CFG_GPSO0 pin, which enables the boot-time configuration of the power mode. These
settings are described in Table 7. Default settings in bold.

CFG_GPS0 Power Mode
Q. R .. EcoMode
1 Maximum Performance Mode

Table 7: Supported CFG_GPS0 settings
& Static activation of the CFG_COM and CFG_GPS pins is not compatible with use of the SPI interface.

1.16 Design-in

In order to obtain the necessary information to conduct a proper design-in, u-blox strongly recommends
consulting the LEA-6/NEQ-6/MAX-6 Hardware Integration Manual [1].

" Every 5" fix.
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2 Pin Definition

2.1 Pin assignment

NEO-6

Top View

Figure 2 Pin Assignment

No Module Name

1 All Reserved

2 All SS_N

3 Al - TIMEPULSE

4 A \ Co) AP

5. A N\ S Ao W

6 All USB_DP

7 All VDDUSB

8 All Reserved

9 All VCC_RF

0 Al o ~..GND

1 _ All RF_IN

12 All GND

14 All MOSI/CFG_COMO

15 All MISO/CFG_COM1

16 All CFG_GPS0/SCK
17 ?\II h _ Reserved

18 Al e DDA

1 Al SR S5CLz

20 Al ) TXD1

- NE————.. |

110

(o]

o
Vo

o/
|
|

Vo

o

Description
Reserved

SPI Slave Select
Timepulse (1PPS)

External Interrupt Pin
USB Data

~USB Data

USB Supply
See Hardware Integration Manual

Pin 8 and 9 must be connected together.

Output Voltage RF section

72

Pin 8 and 9 must be connected together. -

Ground

GPS signal input

Ground

Ground _ o
SPI MOSI / Configuration Pin.
Leave open if not used.

SPI MISO / Configuration Pin.
Leave open if not used.

Power Made Configuration Pin / SPI Clock.

Leave open if not used.
Reserved

DDC Data

DDC Clock

Serial Port 1

_S_erial Port 1



@ biox

No

2

23

24
Table 8: Pinout

&

73

Module Name 1/0 Description

A" — - ~ V.BCKP | Backup voltage supply
Al S VCC | Supply voltage
All GND | Ground

Pins designated Reserved should not be used. For more information about Pinouts see the LEA-6/NEO-

6/MAX-6 Hardware Integration Manual [1].
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3 Electrical specifications

3.1 Absolute maximum ratings

Parameter Symbol Module Min Max Units Condition
Power supply voltage VCC NEO-6G -0.5 2.0 v
NEO-6Q, 6M, 6P, 6V, 6T 05 36 v
”I's'é'c'k'up batteryvoltage V_BCKP = s s e v
¥ s'ubp'iy' Qb'l"té'gém 2L g = e v
Inplji s vb'ltégé SR — e S i
T — T A— — T V
SB
DC current frough any digital /O Ipin . 10 mA
pin (except supplies) :
VCC_RF output current ICCLRF Al ' 100 mA
Input power at RF_IN Prfin NEO-6Q, 6M, 6G, 6V, 6T 15 dBm .
. N 7 3 source impedance
NEO-6P -5 dBm = 500, continuous
wave
Storégé témf)'era'mem Tstg' A= T <MD = M.\

Table 9: Absolute maximum ratings

GPS receivers are Electrostatic Sensitive Devices (ESD) and require special precautions when
handling. For more information see chapter 6.4.

Stressing the device beyond the “Absolute Maximum Ratings” may cause permanent damage.
These are stress ratings only. The product is not protected against overvoltage or reversed
voltages. If necessary, voltage spikes exceeding the power supply voltage specification, given in
table above, must be limited to values within the specified boundaries by using appropriate
protection diodes. For more information see the LEA-6/NEO-6/MAX-6 Hardware Integration
Manual [1].
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3.2 Operating conditions

& All specifications are at an ambient temperature of 25°C.
Parameter Symbol Module Min Typ Max Units Condition
Power supply voltage VvCC NEO-6G 1.75 1.8 1.95 Y
NEO-6Q/M 2.7 3.0 36 "
S i S , L
Supply voltage USB VDDUSB Al 3.0 - 3.6 ¥
Backupbatteryvoitage .. . V.BCKP Al 14 3.6 i B
Backup battery current I_BCKP All 22 pA V_BCKP =138V,
" OO S—— - - - VCC:OV
Input pin voltage range ~Vin Al e e— VCC v
Digital IO Pin Low level input voltage Vil Al — - 0.2*vCC V
Digital (0 Pin High level input voltage  Vin_ Al " 07*vce Ny v |
Digital 10 Pin Low level output voltage Vol All ‘ 0.4 \Y lol=4mA
Digital 1O Pin High level output voltage ~ Voh All VCC -0.4 \ loh=4mA
USB_DM, USB_DP VinU- Al Compatible with USB with 22 Ohms series resistance
VCC_RF voltage VeeRf—-AR NS = O P ¥VEe—[— N\ ..
VCC_RFoutputcurrent 7 S . CN CZZIARNNY 7 S /2 (D, U\
Antenna gain Gant . All \ N2 50 dB
Receiver Chain Noise Figure ~NFtot AII S\ D el == EjB
Operating temperature Topr All -40 85 e
Table 10: Operating conditions
EF Operation beyond the specified operating conditions can affect device reliability.
P Yy g
3.3 Indicative power requirements
Table 11 lists examples of the total system supply current for a possible application.
Parameter Symbol Module Min Typ Max Units Condition
Max. supply current * lcep All 67 mA chg \7]:3'6 Vi
' Icc Acquidsithi‘or‘lh ' 7 AII Y ‘ ' a7 r_nA_ h
Icc Tracking NEO-6G/Q/T : 402“_ N mA
(Max Performance mode) NEO.GM,’pN / /4 39% mA
8 \ / ) 30 VCC =3.0V"*/
Average supply current lcc Tracking NEO-6G/Q/T Y -, mA 18V"
koINS YT -G\ B mA
Icc Tracking N, - mA
R T iy - e —
Table 11: Indicative power requirements
= Values in Table 11 are provided for customer information only as an example of typical power

requirements. Values are characterized on samples, actual power requirements can vary depending on
FW version used, external circuitry, number of SVs tracked, signal strength, type of start as well as time,
duration and conditions of test.

* Use this figure to dimension maximum current capability of power supply. Measurement of this parameter with 1 Hz bandwidth.
" NEO-6Q, NEO-6M, NEQ-6P, NEO-6V, NEQ-6T

" NEO-6G

" Use this figure to determine required battery capacity.

" >8 SVs in view, CNo >40 dBHz, current average of 30 sec after cold start.

* With strong signals, all orbits available. For Cold Starts typical 12 min after first fix. For Hot Starts typical 15 s after first fix.
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3.4 SPI timing diagrams

In order to avoid a faulty usage of the SPI, the user needs to comply with certain timing conditions. The
following signals need to be considered for timing constraints;

Symbol Description
SS_N Slave Select signal
SCK Slave Clock signal

Table 12: Symbol description

t t

INT DES

Figure 3: SPI timing diagram

3.4.1 Timing recommendations

Parameter Description Recommendation
to Initialization Time 500 ps

1 Deselect Time = (e o= : 1 ms

Bitrate ' \\ : AR GY I 100 Kbit/s

Table 13: SPI timing recommendations

= The values in the above table result from the requirement of an error-free transmission. By allowing just
a few errors, the hyte rate could be increased considerably. These timings — and therefore the byte rate
— could also be improved by disabling other interfaces, e.g. the UART.

& The maximum bandwidth is 100 kbit/s*'.

' This is a theoretical maximum, the protocol overhead is not considered.
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4 Mechanical specifications
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Figure 4: Dimensions

& For information regarding the Paste Mask and Footprint see the LEA-6/NEO-6/MAX-6 Hardware
Integration Manual [1].
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5 Qualification and certification

5.1 Reliability tests

e All NEO-6 modules are based on AEC-Q100 qualified GPS chips.
Tests for product family qualifications according to 1SO 16750 "Road vehicles - Environmental conditions and
testing for electrical and electronic equipment”, and appropriate standards.

5.2 Approvals

Products marked with this lead-free symbol on the product label comply with the
"Directive 2002/95/EC of the European Parliament and the Council on the Restriction of
Use of certain Hazardous Substances in Electrical and Electronic Equipment” (RoHS).

All u-blox 6 GPS modules are RoHS compliant.
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6 Product handling & soldering

6.1 Packaging

NEO-6 modules are delivered as hermetically sealed, reeled tapes in order to enable efficient production,
production lot set-up and tear-down. For more information about packaging, see the u-blox Package
Information Guide [4].

Figure 5: Reeled u-blox 6 modules

6.1.1 Reels

NEO-6 GPS modules are deliverable in quantities of 250pcs on a reel. NEO-6 modules are delivered using reel
Type B as described in the u-blox Package Information Guide [4].

Parameter Specification

Reel Type B
Delivery Quantity 250

Table 14: Reel information for NEO-6 modules
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6.1.1 Tapes

Figure 6 shows the position and orientation of NEO-6 modules as they are delivered on tape. The dimensions of
the tapes are specified in Figure 7.

Pin 1 ; Sprocket Hole

Feed Direction P

Figure 6: Orientation for NEO-6 modules on tape

@ 2.00 MIN 1.75 .10

D R o o e et % F

__________ ] \

40.40 44.00
4 ——F == LS.y RIND. . e T,

(£0.10) (£0.30)

¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢wmwmwﬁ- |

‘1—130%

e 16.0 =: :
; — e R0.75
ok 4.0

Thickness of Module on Tape = 3.4(x0.1)mm

Figure 7: NEO tape dimensions (mm)
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6.2 Moisture Sensitivity Levels

A

NEO-6 modules are Moisture Sensitive Devices (MSD) in accordance to the IPC/JEDEC
specification.

NEO-6 modules are rated at MSL level 4. For more information regarding moisture sensitivity levels, labeling,
storage and drying see the u-blox Package Information Guide [4].

&

For MSL standard see IPC/JEDEC J-STD-020, which can be downloaded from www.jedec.org.

6.3 Reflow soldering

Reflow profiles are to be selected according to u-blox recommendations (see LEA-6/NEQ-6/MAX-6 Hardware
Integration Manual [1]).

6.4 ESD handling precautions

A

NEO-6 modules contain highly sensitive electronic circuitry and are Electrostatic A
Sensitive Devices (ESD). Observe precautions for handling! Failure to observe ‘: \
these precautions can result in severe damage to the GPS receiver!

GPS receivers are Electrostatic Sensitive Devices (ESD) and require special precautions when handling. Particular
care must be exercised when handling patch antennas, due to the risk of electrostatic charges. In addition to
standard ESD safety practices, the following measures should be taken into account whenever handling the
receiver:

Unless there is a galvanic coupling between the local GND (i.e. the

work table) and the PCB GND, then the first point of contact when I
handling the PCB must always be between the local GND and PCB o) G

GND. — i

Before mounting an antenna patch, connect ground of the device

When handling the RF pin, do not come into contact with any

charged capacitors and be careful when contacting materials that

can develop charges (e.g. patch antenna ~10pF, coax cable ~50- ESD Sensitivel
80pF/m, soldering iron, ...)

To prevent electrostatic discharge through the RF input, do not
touch any exposed antenna area. If there is any risk that such
exposed antenna area is touched in non ESD protected work area,
implement proper ESD protection measures in the design.
\“Q__

REIN

When soldering RF connectors and patch antennas to the receiver’s
RF pin, make sure to use an ESD safe soldering iron (tip).

ESD safe only!
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7 Default settings

Interface Settings

Serial Port 1 Output 9600 Baud, 8 bits, no parity bit, 1 stop bit
Configured to transmit both NMEA and UBX protocols, but only following NMEA and no
UBX messages have been activated at start-up:
GGA, GLL, GSA, GSV, RMC, VTG, TXT
(In addition to the 6 standard NMEA messages the NEO-6T includes ZDA).

USB Output Configured to transmit both NMEA and UBX protocols, but only following NMEA and no

UBX messages have been activated at start-up:
GGA, GLL, GSA, GSV, RMC, VTG, TXT
(In addition to the 6 standard NMEA messages the NEO-6T includes ZDA).
USB Fower Mode: Busgeficiee™

Serial Port 1 Input 9600 Baud, 8 bits, no parity bit, 1 stop bit
Automatically accepts following protocols without need of explicit configuration:
UBX, NMEA

) The GPS receiver supports interleaved UBX and NMEA messages. ‘

USB Input Automatically accepts following protocols without need of explicit configuration:
UBX, NMEA
The GPS receiver supports interleaved UBX and NMEA messages.

TIMEPULSE /

(1HzNav) N R i —— W S AT 0
PowerMode  Maximum Performa /N 4

AssistNow Disabled.

Autonomous

Table 15: Default settings

Refer to the u-blox 6 Receiver Description including Pratocol Specification [2] for information about further
settings.



@blox g3

8 Labeling and ordering information

8.1 Product labeling

The labeling of u-blox 6 GPS modules includes important product information. The location of the product type
number is shown in Figure 8.

PPP-GV-T-XXX |, Product type number
5754400118 '
0652

0301 11
@ © ublox AG

Figure 8: Location of product type number on u-blox 6 madule label

8.2 Explanation of codes

3 different product code formats are used. The Product Name is used in documentation such as this data sheet
and identifies all u-blox 6 products, independent of packaging and quality grade. The Ordering Code includes
options and quality, while the Type Number includes the hardware and firmware versions. Table 16 below
details these 3 different formats:

Format Structure

Product Name PPP-GV

Ordering Code \ PPR-GVT :
Type Number \\ =rcv-Tpedl~

Table 16: Product Code Formats

The parts of the product code are explained in Table 17.

Code Meaning Example

PPP Product Family NEO

G Product Gereration 6 = u-blox6 -

\ - .\./Ié.rjént. TR ¥ p] L E Tfrninrgr, R ="I~DVR, etc. ;

T ' ' 'O'p'it'i'o'n / 'QLia'Iit'y' Grade * Describes standardized functional element or quality grade suchas
o _ ____ Flash size, automotive grade etc. S

XXX Product Detail Describes producf details or d;ﬁt]ons such as hard- and software

revision, cable length, etc.
Table 17: part identification code
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8.3 Ordering information

Ordering No. Product

NEO-6G-0 u-blox 6 GPS Module, 1.8V, TCXO, 12x16mm, 250 pes/reel

NEO-6M-0 ”u blox 6 GPS Module 12x16mm 250 pcs.’reel -

NEO-6Q-0 - ) ‘ u- blox 6 GPS Module TCXO, 12x16mm 250 pcs/ree!

NEO-6P-0 7 ~ u-blox 6 GPS Module, PPP, 12x16mm, 250 pcs/reel

NEO-6Y-0 u- blox 6 GPS Module Dead Reckonlng SW sensor, 12x16mm 250 pcs/ree]
NEO-6T-0 " Ublox 6 GPS Module Precision Timing, TCXO 12x16mm 250 pcs/reel '

Table 18: Product Ordering Codes

& Product changes affecting form, fit or function are documented by u-blox. For a list of Product Change
Notifications (PCNs) see our website at: http//www.u-blox.com/en/notifications.html

Related documents

[1] LEA-6/NEO-6/MAX-6 Hardware Integration Manual, Docu. GPS.G6-HW-02007
2] u-blox & Receiver Description Including Protocol Specification (Public version),
Docu. No. GPS.GB-SW-10018
(3] u-blox 6 Receiver Description Including Protocol Specification (Confidential version),
Docu. No. GPS.G6-SW-10019
(4] u-blox Package Infermation Guide, Docu. No GPS-X-11004
& For regular updates to u-blox documentation and to receive product change natifications please register

on our homepage.

Revision history

Revision Date Name Status / Comments
31/08/2009 tgri Initial Version
1 21/09/2009 tgri ubdate of section 1.3 GPS performance, section 1.4 block diagram,
section 3.2 peak supply current
A 25/02/2010 tari WA Change of status to Advance Information. Addition of NEO-6G.

Update of section 1.8.2, removed reference to Vddio — added USB
driver certification. Update of section 3.2 table 11: average supply
current, Added section 3.3-3.4: SPI & DDC timing, section 5.1:
addition of table 12,

B 24/06/2010  dhur H"Change of status to Preflmlnary Update of section 1.2, 1.8.4, 1. 10.4,
3.1, 3.2 and chapter 2 and 4. General clean-up and consistency
check.

B1 11/08/2010 dhur Replaced graphic'in figure 2.

18/07/2011  dhur  Added chapter 1.6, update to FW7.03.

D 19/10/2011 dhur Added NEO-6P and NEO-6V.

... ... Addedchapter17and 1.8. Revised Chapter 6.

E 05/12/2011 dhur Added NEO-6T.

Added chapter 1.7 and 1.8.
Added Accuracy for Timepulse signal in Table 2.
Corrected Maximum Input power at RF_IN for NEO-6P in Table 9.
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Contact

For complete contact information visit us at www.u-blox.com

Headquarters

u-blox AG

Zuercherstrasse 68
CH-8800 Thalwil

Switzerland

Phone: +41 44 722 74 44
Fax: +41 44 722 74 47
E-mail: info@u-blox.com
Offices

North, Central and South America

u-blox America, Inc.
Phone: +1(703) 483 3180
E-mail: info_us@u-blox.com

Regional Office West Coast:
Phone: +1(703) 483 3184
E-mail: info_us@u-blox.com
Technical Support:

Phone: +1(703) 483 3185
E-mail: support_us@u-blox.com

Europe, Middle East, Africa

u-blox AG
Phone: +41 44 722 74 44
E-mail: info@u-blox.com

Technical Support:

Phone: +41 44 722 74 44
E-mail; info@u-blox.com

Asia, Australia, Pacific

u-blox Singapore Pte. Ltd.

Phone: +65 6734 3811

E-mail: info_ap@u-blox.com
Support:  support_ap@u-blox.com

Regional Office China:
Phone: +86 10 68 133 545
E-mail: info_cn@u-blox.com

Support:-support_cn@u-blox.com

Regional Office Japan:

Phone: +813 5775 3850
E-mail: info_jp@u-blox.com
Support: . support_jp@u-blox.com

Regional Office Korea:

Phone: +82 2542 0861

E-mail: info_kr@u-blox.com
Support:  support_kr@u-blox.com

Regional Office Taiwan:

Phone: +886 2 2657 1090
E-mail: info_tw@u-blox.com
Support:  support_tw@u-blox.com
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