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ABSTRACT

This thesis presents the design of a bus tracking system. The operation of the
bus tracking system is controlled by the Node MCU ESP8266 and use the GPS Module
for location of the bus. The main controller is the Node MCU ESP 8266. The Node MCU
ESP 8266 is a built-in Wi-Fi module, which is used for connecting to the Internet or WiFi
to get the value from the GPS and send data values to save in the Firebase database.
The web application then retrieves the data show application web page. The web
application project is name BUS TRACKING PATHIU-CHUMPHON. The Service users who
have a smartphone can access the bus tracking system by searching through the
URL : realbearpro.com/bus-tracking.

In summary, the bus tracking system installed with all 3 vehicles can be
accessed through a web application, which the web page contains various information
including a map of the route, current position of the car, date and an approximation
of time from one point to another. The Comparison results between estimation and

actual values show that the maximum error is 3 minutes of the third bus (return bus).
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=b.

un

NQuANLNYITD
Tuundagndnis nguifiietesdssznoudsanudifsfuidesiniea ssuy
finmu (GPS Tracking), Uasalugadfiioa (NEO-6M GPS module), uasalvunidudy Sioaiig266,
Inlsiwa uweundiadu nuilesil nMweviouwes AMw191aasud iiauuneite
(Google map API), TatAalaan (Localhost), Tusunsudulaiuiin 3 (Sublime text 3),

TUSUATULTY (Xampp), 1WITSNWITEAULTIAY (Regulator) Wazuwuninesdbuulosau

2.1 INLd

e [1] ﬁaizwssqﬁhLmﬁwuﬁu‘laﬂﬂamamﬁm Global Positioning System
FasruuiTieausznauludie 3 duwdn fe

1. dauein1A Usenausieiasadign1diisuvan 3 AeAe awwsnl Sawe glsy
1090413N140 NAVSTAR (Navigation Satellite Timing and Ranging GPS) finnaifies 28 a4
TH9uase 24 aedn 4 madusadrisesudmsnulag Department of Defenses f5ediaslaas
nninlan 20,162.81 nuvide 12,600 T sdieuusagmddinatlunisiaasseulan 12 4alus
qii‘u% Galileo §f 27 A29usw159ulne ESA #5e European Satellite Agency $aidade
GLONASS %13 8 Global Navigation Satellite U3 1115La8 Russia VKS (Russia Military Space Force)

luraueiiniauserrunlana1usaldvoyaanaisuyamieewin (NAVSTAR) tan3

= v 1 [

losanuleurednsnisiifvoyanasaniarsdmsuusessureesuIaans gaulali

Y %9
1Y |

Uszrvunaluanunsalddoyaninaluszauanuudugilililudssoniudunvessy

kY

! = = 1 o U
naMAslANULLNETlUIZAUUINAY 10 LWAS

2. drumruau Usenausieanilaiaiuiuaaiilvgjegyl Falcon Air Force Base

Y

UszimAaiSnuazaudaiuaudesdn 5 anszangludigiiniaciie 9 Malan

q q

3. dgldanu gldnudediniessudyginiainsaiunduuaziussiaainai ey
A o 4 U ¥ I
iiethanussinanalimngauiunsidnulugiiuusiing 9

2.1.1 MININUVDIANLDE

Neavulaen1ITUd g IInAENLAaZAY Inedygiunisuil

= 4

srydurakazIaaedad I danIessudnyny aieavzdod
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Usznaulumgdaya

Uszananan1uuans19ueanalunssudygranieuiunanass a JagUuiiewdsidu
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fldnuegvirefugeslimiusiudininfleglndiu nsinszezvnessninsmifieniuiedossu
lalagldgnsiuin lnesgesnavintuanusinussezim
2.1.2 STUVUIM AL INLOE
5zuuﬁfmw§hEJ?]ﬁLaa%éfmﬁLﬂ%faa%’uéi’zgfmmmuﬁaw?aﬁaﬁﬂmgﬁﬁﬁmq

[ Y Y o

= ° a v ~ a aa ° | )
Weouasedluldnuiinisilasudygyruifeandidiilusunsuazuandunistdagiuuy
WU FINUNAISUEINNL D UMK UA RLAYN TN1TAMUAT ANIINITITIATIY NITATIDT
LUUTAgerIenUI Toyansiiusamufed Ied1Ann 9 Jeyanneniimanseiig 9 Halily
v Aav v o ° & v v ' < ~ ° ' vy
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711998V N9UFIAAABINUNITLABNLEUNIYU D1 LUTHATULADNLEUNIR TR ol UNI97N
Auslriniswansdsanauliiaslivinlagwnazlusensuazinisinuaieuliaraniininag
Waunaugmdswiile dunisuansiianieazinsvenlisnmdiduiuuwaiuninagivualy
| v A ° P a ° v a
aaminnge vislusunsumnualigatiervidusunsunimvualidesyanieundlusinsy

[

anunsadiennisuanalinuniudeanisvesdld msmuadunsiargnauialiiasasiaue

Y

[
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SUAULAZFLUTLN UL LARINAYNNNLAZLFDIN U LAUNDI908 1 9ATIU )
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2.1.3 nsuszenaldauidnies

1%
=]

Hagtuilgimslinulusuuuusing 4 fod
1. Wlunstvuafidavesaauiisns o msiunud

2. Talunsimig

3. Mlunisnununisliussloviaau

a. Wlunmsimuagaiitemsdrtigmasussimatsisas i
5. Tglunsnadsdmsunisdnadsdua

6. Ilunsinauyana

7. TglunsfinaunisAean@n

8. Tolunsinlulduseloainanms

9. Talun1sAun

10. Tolunisdunuinnsg



11. Tlumsihdeyaunuseneumvisaigmsenisvinianssy

2.2 STUURANNIY

a

seuudney 2] AenstdiiealUlddmiunsianudsing 4 vilanluillidnazedile

U =

frannsosudyaunaiisuldazaiunsaszysunislafiod 19y 50 139 N ALY 130

T

=

dafidne lnsszuufnmuiitoulduniiaafossuufnanusnsudiilomdumisnessnsud
arasivessaiidluvneziu viefmmdlunsiaduiu dagdussuufamunumaluladily
g Tusnies sANLAEAINLANY S Tl UBIANTUAL MBI 4 sruuRanuld
Aandiununluldnisnsraevuarlunsiamasng q n1sanmuilldvatssiuuuiowuy
AnMugounas vise Off-line LALUURAMINKUULIANATWTD Real-Time
2.2.1 IW@aUINI9
Ieatimns (GPS Navigaton) Aedfiteafldlunsuenidumisangaisusiuiiog
lUdgamnefideanisuasfinisuugindunisiannsadonifunislddnagldidunalm 3
nMsfuanszeznsvesuazdumslinoufuuennarildlunisidunis lng azdgunsnl
fsudygradieaduiwdniazUssianauansiunisiunatinge
2.2.2 IUTEUURAAY
Auszuufnmu (Web Based GPS Tracking) flan1svivnegnsiuniaivles
(Website) s ludadulaindamionliliuasithszuvannsadldauiaoiiowdsing

dl' I a § <
bUDUADDULNDILUR

2.3 vasalugadiiies
vainlunadfied [3] fevesafiannsasuduyaadfedldesinieaunsadoansiu
lulasraulnsataastavalawuuna 12C, SPI way UART tagazly GY-NEO6MV2 GPS module

NEO6MV2 with antenna 29595uiamng UART it



GY-NEOGMV2

aNo Xi X-H ));\— -
® ®
=
| 7 | zy

sU# 2.1 vasalugadiitoa (NEO 6MV2 with antenna)

(#11: www.lastminuteengineers.com/neo6m-gps-arduino-tutorial)

2.4 vasalnunldudydioan 8266

<

g
U
UBSALAUALOUT

gdieai 8266 [4] AvdaiiundvvasiuganlddmSuinsedoaisuu
wnsgrubiliauiussiulni 3.0-3.6 1aad vhaoulagldnszuande 80 Tadueud saesy
Ads deep sleep lunmsusendanasanudslanszuatosnin 10 lulasuend @wnsa wake up

lun1snduandsteyalagldinaitesndt 2 Tad3undl Meluiinegs analog digital converter

a

A11139814A19IN analog laAnuazden 10 bit inaulanaamall -40 fs 125 sarwaida

Y

¥
= ¥ 14

3w ESP8266 \ulugafiiinsndnavaneulneduduseg ESP8266 udmuseIuTy
ESP-01, ESP-03, ESP-07, ESP-12E vasalnuadudedieai 8266 Annaiuliluuuy Serial
aursaisulusunsululudnlalaeldlusunsy Arduino IDE wagaanafiunsld Arduino

W P & 1 Y
mmaammaqﬂﬂimau €] LYULYBIAN € 1@

. DO Dl D2 D3 D4 3vV3 GND DS D6 D7 D8 RX TX GND 3v3

§ HHHHHHHYH ;wppﬂmm

AM1117

SILABS

'8 O
VENDO
Fé N CP2102
S

I
AARARARARRAR

. €05 ZaS T0S QWD 0OS 1D OND EAE N3 1SH ON9  UA

JUN 2.2 vosalnuadnTydioail 8266

(‘ﬁm: www.dtecesp8266arduino.blogspot.com)



2.4.1 AauanUANImALa
1. 91 GPIOO undmiudenlnualaeiflioneiu GND azitilvun
Tsunsudleseanslivihauundflidessio
2. 91 GPIO15 uniidessieas GND Litelilugaviau
3. 91 CH_PD o EN Wuwiiidesstel VCC o pull up dayeyrulvt
Tugavianu Tugautssulsifen Reset snlviledoanssienilvivienn CH PD fu GND
4. 41 Reset sofuln VCC o pull up dauanulneiedeinission
Tisiortuln GND
5. 91 VCC iumndmsuinelndedslndes 3.0-3.6v
6. 41 GND siafiulul oV
7. 41 GPIO LHuwnddnea INPUT / OUTPUT vhauitlal 3.3V
8. 1 ADC 1Jun1 Analog INPUT Suussiugsgn 1V Anuaziden
10bit %58 1024 A1
2.4.2 IidouABLUY GPIO
vesalnuadudysioadl 8266 [5] a1u1said eusiodugunsal
3udnnsedndléiiu GPIO (General Purpose Input Output) FsUsenaudaeg UART, SPI, PWM,
12C wagdu 9 iieldlunismuuuazdoarsiugunsnididnvseiinddamesn GPIO Wuwesn
SunmLonmaluNUszasATsannsnidendefugunsaididnmsedndlivarsuiadssiuid

wasndmiuelWliivaunsaididnnsedinddeuaniguin 2.3

I
1
1 oonsiced "
I
b 4

HHHHHHHY
‘X
GD &

AARRARAARR"

@

JUN 2.3 9aiTausio GPIO Yeuainlnuadudedieai 8266

(fhan: www.dsdi.msu.ac.th/article/esp8266)
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2.5 s

Ins1ua [6] AaU3N1S backend Wanes uATUNITAINS VT NWAIL WD UkazTUShATY

a

Uszgnduuiuunanrlosufifindosdiounslassadaiugudildsunsoonuuuaifioras 1
dnfauannsnadaueundiaduiiinunmgs WfwaduguteyaFualmid AP uas Cloud
Storage @M UN AU Realtime Application 5835U%aNY Platform 743 10S App, Android App,
Web App Aaglnsiamn msdaiuteyanaznisdsddoya fnssessunnguuuuuing
dnfumsldiauueundindy
2.5.1 mssasfuvaslnsiua

lasiua [7] 5995 Android, i0S, Web, Unity wag C++ wa lilase95un
awviesvutlunnuansngt Fsannioun 18 wandasiidndufizesiuddl

1. 59U3U Android & i0S 17 nansiaut Laln ynndnsinmientiu Hosting

2. 50950 Web 8 wanAausilaun Cloud Firestore,Cloud Functions , Hosting
Authentication, Cloud Storage, Realtime Database, Cloud Messaging, Dynamic Links

3. 5995V C++ & Unity 10 nanSusilawn Cloud Functions, Authentication,

Cloud Storage, Realtime Database, Google Analytics, Predictions, A/B Testing, Cloud Messaging,

Remote Config, Dynamic Links

< a Y
2.6 LIULaUNaLATU
= a Y = a YR = 1 A & ¢ o ) %
Auuaundndu [8] Aswaundiatungnideuduniieiduiusniwesdmsunisly
@ 1 45 o 1 v [ dl o [~ dl' [~ [
NULIUNAAS 9 FegnuTuuadlvinansnauadiundnduiiioldunisaaninenslunis
) P ¢ = = 2 o v & v g X Y] )
Uszananavadsmsasaunsninunsawiuwanyiluan i ulanlasidulae Ao denis
~ I a & @
LIOUFHDDUND LA
2.6.1 N1SNIUVDIIULIUNALAT
I3 a v A ) 1 % 1
HukaUnaatuiidiuusenaun1syinau 4 d@uleun
1. 5 uwaUna LAty ﬁaﬁu’?uLL@UW§Lﬂﬁﬁ’uﬁﬁmﬁﬂmumi%’u%aﬂamﬂEN
v = ~ P A o v Y] |
Aldeudaginsaiwmsedaudainisldaulilavanmaieni wu
- NMSATUIUAINN 9)
- 3¥UU Membership
- S3UVTBVBWUU eCommerce

- 58UUN59158U (Payment Gateway)
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A A v
- SEUULKUTIVEaRUNEDY 360 B3
- szuuLivdoya CRM
2. BUILwes (Web Browser) Aawasodilialunisilainldsunindukey
wadudelinarefadenidu Google Chrome Firefox 3 Microsoft Edge tlusiutiagiu
Us1Laswatau1savinaulaiuLRauR LR oS hazaNns NIy
3. BULEsnes (Web Server) Aassuui@sninesalnusniswnussanivlea
<@ a [ 1 ) v d‘o./ Y y v y I3 a [ Y] I q' v
Wz ko UnALATUsNg o innthfsudadeyannilefldanuiasiaivseundintusieg1eile
WUUeY ¢ Ao Apache Webserver wag IS Web server
4. pr@wud (Database) ﬁagmsﬁ’agamﬂﬂq@ﬁﬁmiﬁ?jq%ﬁmﬁwﬁLﬁuﬁaga
A3 ndulasluu19asain1sviiadnua s Wa5LeN0 NI 19IMINLA 8A LA AINTUNNS
ﬂ’JUﬂiJ@JLLaLL@Sﬂ’NNUﬁ@@ﬁEJ“U@dﬁﬁL%ULL@UW%L?\{JJU
2.6.2 JUNBUNITINUAUKIUNALATY
D% 1% < ¢ A o P 2 a ) a °
Alfnualdnuiusmiwesivevhnisldnuiuieundindulaeinisvinanu
< a ) ° ~ v Ao & v % ' < Ac & < acs ¢
Yo IukeUnaLATuILiN1sAdeNand L lunedld U 1w IS Lasn U TS
wyhnsAstayarua i uaBN v
2.6.3 U1aAUaIULIUNAATY
1. A8k AATENEAININUIUNSITNUTTS
2. Msldaurladefisaatiivusiwes
3. foyadmiuiiiierinesonsinnsuazliinrnudidou
4. ludpeinsAnnsluswnsy
8. lidesupmarnsinumedaduvesdiounszdiiuinisguadsnies
warN15UNFISNWLRIIeVLA
6. lalavannuaraunannosuya Windows, Linux kag Mac
A T, a Y = a e P
7. WeonsenuiukeUndiadunisuinisesulatiou o lade
2.6.4 auLanA19sEnIadIvlsAnuLI UK UNALATY
I3 13 . A I3 cal v o 1 o 1! 1 [ A
Aulys (Website) Aatiuleanliiauedeyaauiudliaunsaduiumse
yiuegnalusknsuALmasle
Hukaunawndu [9] Asriunvelusknsuaauiimesunldluiudatausme

udeyaiuuiesuduaraunsadsudoyaniuanduiula
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2.6.5 nMsluIvlgdiuiuwaunaaty

& = v .:4' U o &£ A o v )~ =
L'JU"LEUW ﬂ@‘Vﬁ.ﬂLWQWQﬂQﬂWW‘UULW@u’WLﬁu@m@%aﬁqiﬁULﬂﬂLLagﬂﬂ']iLEU@lIIEN

Joyaludaiumagonsng 9 muudgluvuresivlsdduldmuuaiassaaililaeiuled oz

Y
v Y Y ¥ ) %
wiulvigaudng dundn
<@ a o I~ o v 1% v @ 13 1 1 a v
Aukeundatu Aeviuthiieaeduilvlesdunazaiuisailuteundiadu
laseaiulidaudnldanunnnitgwu BukeUdmiufnay Lukeudmsudunm Lukey
dmSuwlanien lngdruannuaiazinnuazein san57 wavaurganinivledunfiilesan
wiuldaulusesdaizewidadunan
1 < s & a [
2.6.6 vithaneuanIulednuiukeUndndy
Auled Aedniiulumiuaisny fega viduifinududoutianeyssuno
Na & ~ by A v a < & %
fideAnna o ielipuidunanansaldagivmanigluivledle
< a v A 1 el' a ' & Y = a L
Aukeundaduy Aesjslufiainuseudie age1n veasmiivkeUndindu
zuandlusunsulasientumnie 9 Tuninse o wuuldanuesezlsunn iesaindesnisii
v ¥ L% b2 1 @ d‘
Alfuaunsaldaudulaegesiaginas
2.6.7 N1SNNULUDINAS
3 = v Y ALY Y o o v ! Y ° )
vules Aslpesiuudmtivledusasnddniianududauaoutismaz nin
TWlugamsanusisazdnsusuulivsnzauiuauseuroiinvy

ABuseundatu feflmiudutourazgeenniosenfudlioiviganizniaie

Y

a

IANTWALDRNLUULBUNARTUIINDINsATunelulAlgaulAd1e LasaonwuUae19bstAa

Fudaunataiudsiaulglade

2.7 AN INLBIN

s

AWINLBUN [10] ABAIWIABUNILADS MUSNBULLTIWIDS-lun anasus tnedvansasluy

Y

anwauzlowmugesa nmniiewiilddmsuiarhidvleduazianmasonuluzuuuuesiiiouea
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tY

1agisng1ulATE@INAIdINIINA1YIT A1¥19197 wazN1Y IS eI RUUdEHe
= vt Y P = I DN <
n1siseusgalmnevanres iAo TR U AIUMALlADE195IAE7
2.7.1 AUENURYaIN BN YN

va = A ) d v
AUANUAUBINTYINLBYN ﬂ@ﬂ’]iLLﬁ@\‘iNaﬂJ@QWLE]“UWR]%‘UT]ﬂQIU@ NS

v a

& | ° Y a P Y] I oaa = J A
LRUNLDULLDA I@UQ%INLL&@QQT& Vlmm?]ﬁ]u FUUUANBULLAUNNLDYNUANFAIIIINNT1Y DY
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=

wonanieriiduniwmiiseusuassuduldlienn anuansandnvesieviifons
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Usvanaralaun nsaiailevndnlusiidnnismds mssndeyanngliuasUsyaana n15e1u

TYANAM LA ANAINTTANITAUANT Fevinuduiedfulusunsuludnuae CGl

q

AMANUAD LYY N15UTEUIARAAINUTIVNAAIES (command line scripting ) YW1 T8y

Y

TUsunTUas @A UATIINYIOUR U sRNSI985 (PHP parser) Inglufowinudsniies
vl ilwesd dldnvamieuduluy Indviedynd (Cron) videluiulend (Task Scheduler)
ansuRmaniannsalUldluwuy Simple text processing tasks e

nMsuaniNavesierignUszasdnandeldlunisuannaoyfiduuaausss
au30as1e XHTML ude XML Wuenanianunsavausufumdaasusiie 4 Ssaunse
wanratoyandn PDF unay (aely libswf wag Ming) Miteuiiladuanunsaag1aunlung
auduyseutanadeninuain POSIX Extended n3aguuuy Perl waluiil owvaay
Lonans XML Tunisuuatuazidngdionans XML 5095UNInIgIU8 SAX uag DOM a1u1saly
JULUU XSLT Wleutadonans XML

eldiieviilunisidaeuisvanunsaviausudulsunsuduy
Cybercash payment, CyberMUT, VeriSign Payflow Pro wag CCVS functions dialdlunis
#319lUTUNINIINEINTTUNNNITRY

2.7.2 N5399TUNLDYN

n1330e5uRievit AoArdsvesiioriainsaaireiunislusunsunily
Foaumiluiu Wauna 3o vi foilinsvhaufiesiausorhouldlussuud§oans
wanioust sunlaeiil et ourdsndavinidszurana Apache, Microsoft Internet
Information Services (IIS), Personal Web Server, Netscape k@& iPlanet servers, Oreilly
Website Pro server, Caudium, Xitami, OmniHTTPd, Laz 8w 5 DNUINUIBEINTUAIUNAN
vosfiloriidadilugalunssesiu Col inmsgiu Fefitevilansnsavhauduinuszanana CGl e
uariidasnmlunsidonszuvliifnsuasiudimnesuenaniianmnsaldasslasasn
Tusunsudeing (00P) videasslusunsuitvuiadesednadndedu

flowfiannsavinusmiugpudeyalivarsviadsgudeyadiumiiisosiu
launeasiAa dBase PostgreSQL IBM DB2 MySQL Informix ODBC laseasnevesgudaya
wuu DBX Fehlvidiewiildfugiudoyaiisesiusuuuviluas fovitarunsasosiu ODBC

(Open Database Connection) aunnsgiunisitousiegiudeyaldiuwnsvans a1use

Wousariugutoyanie q Nsessuninsgiulanta
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fevfiaunsasesunisdearsiunisuinisulnsinaeasis q wu LDAP
IMAP SNMP NNTP POP3 HTTP COM viiiulaiduasdu 4 Snuinuieanunsada Socket Uy
wievnelaunssuaznouldlagldinsiveeale o 16 Meviidnssesfudmsunisuanidey
Uayaluu WDDX Complex fiu Web Programming
2.7.3 1A%985190990 1IN YN

1A59a519U090 e [11] WuniwnfdenlduuuszuueIatnefan1e)

<

a & 1 a & N v .o
L0INLBULER (Hypertext Markup Language) WiN1w1tavtoupailanyaeidu Static A
v v = v aa ?LRJ

MuNTanvazvetayandliismeseniuients ulagdunieuldssuuniedie

AV

3 I3 i U

a §f = 1< a 1 1 [y [ P4 Y & aa 1<
’eJ‘L!L‘Vl’eJiL“LW]L‘Uu@J‘UEJﬂa’NIuﬂ’ﬁﬁ]ﬂ@]@ﬁ%%’l’]\muﬂ/}ﬂ‘v]@@ﬂﬂ’]ﬂ%L’JUI‘UGW]ZLI&ﬂ‘HiUZLUULLUU

ca v

Dynamic AaviulwdiideyaaunsaasuutasldlassaluiAnmieulvsing q AgiTeuivled
Bugrmusnagnisnuaunisiaumand Tagldlusunsunisaniuddu nsiewiids
Funmwmilaildzumnafonduegrannlutiagtu

nwfeit gnas1stulud am.1994 Ty Rasmus Lerdorf aandigliaany
aulaidusuiunindeldsenduuiiang Personal Home Page Fadufiuivesfieviilny
AMwteriduluU Server Side Script wagldu Open Source

nansl a.a.1995 Idwaudaudansfiioviidunindlnglddodn pPHR/F
nesiu 2 Haldfinamnuamnsalunisiuteyaiidanainrlesuvenesiidunoaisiidedn
w3e Form Interpreter upnantudafiuaruannsalumsindefugudeyase

a

Tl 1997 i

uiannfieriiudn 2 ey fie Zeev Suraski wag Andi Gutmans
ngufiisendaedin Zend G9geu1a1n Zeev uaz Andi lngldudladaunnsesing 9 uas
dundunsesiielunndu

swnienit Tdnwaidu embedded script vingaaiansalsdsfiei
Wudumasuiuimduinvesiievildnazadralwdfiumanaidu php, php3 vie .phpa
Gﬁﬂhﬁﬁﬂiﬂiﬁiﬁé’fluﬁLaﬁaﬁLﬁumsﬁwgmwwamwwm 9 siulann C, Perl wag Java v
Tderanisleeu

2.7.4 ANUFIUNITAVIINIWINLDYN

1. \unenfitdneasduwuy Open source

2. \JuarsURwUU Server Side Script fatfugwheuuuiudinieslidma
fumsvhaeaeses Client Tnefiewiiaze nildauasvhaii@snnesamaidmasnsilian

(%

mMsUszananauTugULuuveneviiduueataldnvasfieriitarldaunsoneaiule
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a [y 1

3. MR @wnsaviauldlussuul§UuRAnisiiaasdadu iy Unix,

a a A Ay

Windows, Mac OS #38 Risc OS ag14ilUsEaNTAM 1ilasanfiasiluansusfaearinauy
vuddnesstuneuiinnedilddmsuisonldmdsfiorizssniudosdnelusunsy
Suidsnnesliseiioliaunsaussananafiovild

4. prwneeil ansnsavinulaludu@svesuatevilawy Personal Web
Server (PWS), Apache, OmniHttpd Wag Internet Information Service (1IS) 1Jusu

5. wfitewit iunwiidmsadvayunsldnunadoulusunsudaing
(Object Oriented Programming)

6. p1wiLewi Aaduanunsalunisvinusiudussuudanisgiudeya
fiarnmane s?fﬁzuUa‘i’ﬂmsgm%’aaﬂaﬁaﬁ’uaqumiﬁﬂmumaqﬁLasuﬁ w1 Oracle, MySQL,
FilePro, Solid , FrontBase , mSQL wag MS SQL tJudu

7. mwiiiovil oygeliaiianiuleddaihausinulusinneaviasig o ¢
L LDAP, IMAP, SNMP, POP3 Way HTTP Wuguy

8. laniitevanunsoeuuazenuluguuuuvad XML 18

a
2.8 AW UNLDULLDA
MR VLDULDA [12] g231191NANIN Hypertext Markup Language ADNWNABURLANDS
neanuuunieldluns@eudumaisengiiuivusiwessuiauileg Aid wesiuesd &
(Tim Berners Lee) lulla.f.1990 awiesiiduneatiuninsgiuiisnnisiag World Wide
Web Consortium wiitagdu W3C wanau XHTML 714 XML smawny HTML 5 4.01 &4
a2 ' ' a
AwNeYTLd Uk uIsananInald lugUuuunig 9 lwanduaiwnsiiin aanis
a a = a o & a P & Ao o
awedoulv 1des usenindenlasludsiumadu o mwierripukeallununilianweg
voelan nardreazilulndiiuteyaiduiidnuslunasgiuressiaueaf (ASCIl Code)
Ingigeuagluguuuvesenaisteanuianunsaimunsuiuuuaglasiadale
2.8.1 99AUSZNAUVBINIYILDBNLDULDA
a < = I3 [} [l 1 =
MY NevTIduLealiosdUsENaUnaN 9 og 2 du Ao

1. TAMUNADINTT IALAAIULIDAIN

2. Taanundumds lnemdsliaziSaninuin (Tag)
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2.8.2 aNWAZUBIUNINAIFILD TR
1. sUuvuunazuendu 2 diufie dsudusondt “winlda” wazdiay
S S SR SN 2 A P o v o o 2 &
YouninisenI “unnida” Tnsunntnaziiinsesung slash (/) dimdsluninty o
< Y A @ a & o v @ A
2. viuinealidestiunnUanasnsaldnulaisonin “uinipen
3. masluunni@eumesdnusiilvgvisanile
4. vwnnfisasiidimuanaauRiseniwennsdov (Attribute) uagmiign
MvuATeLenT3tIlsenI Value
2.8.3 laseds19vasmwaviilduunea
1AS9a5 1999 8 L0v N NLEa Usenaunle 2 dduAedludidudiur

(head) uagduiilen (body) Iaeiiguiuun1winail

<html>
<head>
<title>Fomnuiidainsliuansuulaiauns</title>
</head>
<body>
Aduazdenulviuaniuuusiees
</body>
</htm(>

2.8.4 depnwevitdunen
1. annsavhauuuduiusweslimndainsavinuuuieissrefiunes
nnUssLvafuayun ey TiBuuea
2. fsngrunannlassarsianansoimusdadilaviaranunsnszyinagg
dandavLuulsiunieesin
3. Sgran1TSeus
2.8.5 Taden1wleviilduLea
1. Msfiinesudaniediutsznousne q lunwiesiiBuueaiidesiin
2. ieritrlunsldmduariannsaadremdlvml q Sunldiods
2.8.6 AMUUANANNTENINN LRI RNUN WL TTILDULDA
mMwiewdi Aednufildlunisiunu Ussanana iue uwazvhanumdsing «

drunwieviidukearen s ldlunsingiuuvreaiuledvsenisivddunnuanivled
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2.9 AM1EAIUA

Aw1aNaasud [13] iede JS 1unwuTeulusunsufigniauiuazujvannm
Formuaumsgiures ECMAScript wnananiudsudunwssdugs reulndluvmsd
Wsunsuduwanfunwiifinisdeulsunsuuuunatenssuiuiadigy n1sdeulsunsuds
fumeu naideulusunsudeing ion1sdeulusunsuuuy Functional N1 MaASUAT
hensaifiioutunmd lhaduiiemmuaugenvesds vonaniniwaansusdss
L‘CﬂummﬁﬁﬂizLﬂ‘l/lﬁzljaagal,muiﬂmﬁﬂL‘Cﬂumiﬂ’]LLUU Prototype-based Wa¢ First-class function

Awa1nansua [14] Wumaluladnanvesnswauivled (World Wide Web)
vl uannsaneuldiugldlalaeilisndudoss sl (Dynamic website)
Auledduunnldawiaianivddmiuaiuaunisvinaufid s Clientside yilwiiu
wiTiweseing 9 &1 JavaScript engine AlddwmsulsrinanagasUivesnImaans Uy

< 3 s
UVUIULUINITGBI

JUN 2.4 dyanvaln1wiannnansun

(fian: www.marcuscode.com/lang/javascript)

MwaERsUs sessumsieulusunsusiauuy Event-driven, Functional wazwuy
Sutuneuiilausns (APIs) dmsueuiutonnunay Tud Regular expression Wa
Imaa%’wﬁayjaﬁugmaﬂw Array uaz Map %3ausinszis Document Object Model (DOM)
Fadu Apl Aileluudranansalduuduuniees

awamansUd Wldiilidudmivdunevioiondng (1/0) fanfuniwitu fleiduy

Neniu Network mssuiulvidvs elausisfendunsiin Gaveaniiaggnivisntaeg Host envionment
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WNEAEINE e Td Sumenamars Uy Buiusigesuse Nodejs dswsumnasiuseniy
wunssuarluniuusfwesagiuileddu prompt Fadudrunieves Browser Object
Model (BOM) #3a5ua1arnneevfisunoanesudadudiuniwes Document Object
Model (DOM) vzt Ui Nodejs @a1315a5ua1la 210 Input 58 Output Stream V84
Command line
2.9.1 AuANURYRIN BN EATUA
AaaNTRvIn1B19118A3UR ECMASCript 2015 (ES6) Wun1wnanaan3us
fifednmunnauiagagegn grmsunsludiousiquisy 2015 Sslunesduildifinlensa
Tvsiveaniwisnnineidu nsadnanamends cass nsadaluganazldaususeds
import WAy export WagAdIEIMSUUTENAGILUT let wagUsen1AAIAfl const Fawiilvisn
wsannsadiveualuuieniidugnasidulduarasey  Agnifisdunidusnausnntu Map,
Set, WeakMap, Promise, Reflection, Proxies, Template string LLazﬁlu 9
2.9.2 dafuazdaiduvasnienaniansua
AvRaRSUR Snmsvhnudetuuuuswesiienindy client-side script 19
Fsneslunsdildaudumald Fauansetunwansudduty Perl, PHP %3a ASP @
Fosutarmiuuasinuiisiedendsninesisenin serverside script Fadadlduu@sniesi
afuaunwma vty nndnuaesinaviiinwvamaeiuRitesiarellaunsosuas

wWeyase q Audsnnesinensuguy nseulndan@snnesiieluuanuuiumanie

N

(% v
Ll v v L2 N

v v A o I3 ac s & e v o
U?J@ﬂil'ﬁf\]']ﬂﬁﬁlsﬂiil,wEJU’]VLULﬂ‘UUULGZﬁWL’JEJi WU AIUUIUAN YU UIITIAIRBIDIAENIYN

oNe

. . 1 a a (ea o ac st v U as cal
server-side script @q@ﬁqﬂfﬂiﬂﬂqwqﬂquﬁﬂiU@VWI’NWU‘UUL“EﬁWLﬁaiﬂmsﬁﬂmﬁ]ﬁ@’]ﬂ&sﬂjiwL'JEJ?VI

alvayulasnzuiule idundeudn

2.10 piiauunanle
a a = o al a o [ [ =3 a U
niauumeiile [15] Asyamd weilaveaiadwmsunanivweundindulasliuiewey
WAty (Android, i0S) Lidwmsuisenldunuiluazyn service @19 9 voaniAatieiauLey
walndulawmilsuiunginalasusuings features fng 9
Ingaiile (AP anansauusld 3 ngu loun

1. Maps Aedmsun1suaninadoyasie 9 vuunuiigiuvesgia lagieile

2
a

AlAusnsnail

1.1 Maps SDK for iOS & Android
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1.2 Maps Static API
1.3 Maps Embed API
- Embed
- Embed Advance
1.4 Maps JavaScript API
- Dynamic Maps
1.5 Street View API
- Static Street View
- Dynamic Street View
2. Routes ABEIMSUNISATUIMNAUEUNIG SLULNMALILULLIAN IWSLQWIB
Awusnseail
2.1 Directions API
- Directions
- Directions Advanced
2.2 Distance Matrix API
- Distance Matrix
- Distance Matrix Advanced
2.3 Roads API
- Roads — Route Traveled
- Roads - Nearest Road
3, Places Aadmsunsdumanufindenfuseazidondig o lnaieiile
flvusnnsetail
3.1 Places API
3.1.1 Autocomplete
3.1.2 Find Place
3.1.3 Places Details
- Basic Data
- Contact Data
- Atmosphere Data
3.2 Geocoding API
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3.3 Geolocation API
2.10.1 wuwaansUALele
wunaaasUiefile (Map Javascript AP Fewefilefifidndslunisusuuns
LLmuﬁéhsJLﬁawwLLazmwmmﬁéiaqmsLﬁaLLamuwﬁwLﬁULLaquﬂiaiLﬂﬁauﬁ WUNAEASUA

Y

M A = & B = = a a =
ofiledurufinugudvssianiiuiunuaniiioulauiauasgivssmadaansawilulalaeg
Ialnanisamuaundmnnisalsiudnisuiniswaglausizane
=~ a ay v a ¢ = P
n1sWeuniaLunieilanign1¥1ansUdLaz N I Bioaled (CSS) wive
= v & ¢ =i v 2 ' =

wananakHunvunt I vleAn TR U lUn g AIUTULUUAIN. 9 NSUARITIEaLBsALAY
s (Location) #1149 f04n13013UNMANTBUAULAAITIEALIBUAVBIUNUTINITAUM
FILVUANTETEEENNLAEN S UNaRINTINAUF TR PHP/MySQL LU N15A9ALS

nngudeyaunUnuyanuaundagldnsiudadeyanogluguwuures jQuery uag Json wag

aa v A
BAsluLunU LN

Y
=

U3NTuNUTveInLAaTdliuINNg Services MAadeaduLnuTiianualag
TutlagtusiivesniadudogvannuaeUssmnneniinu uimsuiivuduluiviouetuy
s efiewssmeommeey q Snunueulldndag Services waniiannsadenldulemg
Tunsdifiruseundndia q WusdlunsaltesiinsSenldnuluivleivdsueuiivanniues
piauunfasdioflelildnuldiduieituus Services #1e 9 vesniiatuiitediianieao
TumslFnuusdmndosnislilutiinaiigatursdodoufinnadimenifousmduliddag
Unfagdimssind uaudl Request WhuniSenldnu

2.10.2 witlodmiunisadadunisuunaud

wiilodmiunsaadumsuuunud (Roads AP) Aetefilofiannsaszynuy
fisndnyaslvinuadlifoyaiiufmisfuouumantu ausavhusuiifide Ifeatugunse
sradnvesnuuiazimuadasiiaeudmudiuresouumaniuld eRleflilF iy
Buimedia HTTPS wuusTIUMUAzLARIUI NI aralUil

ilodmsumsasadumsuuinuiianinsaldléiu Java Client, Python Client,
Go Client ua Node,js Client #15U Google Maps Services lausn3 baandusvirlinswan
dharefilodmiunsunuiiadradumsetu

2.10.3 willedmiuniseunaziniadumisiiegagdu
iledmiumssunazTnidamumisiieg Ja3iu (Geolocation AP) Aotefile

Alglunissusiuns (Location) Jagtuvesgunsaiienldanuiladewasasain deuld
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dmsumsssysiumiiaves Client ASenldvudadnduanuaunsoniwesnivieviibuteas
(HTML5) 7 arsnsadunldiugiiauuniaile (Google Maps AP laLd a15114 Ands
Geolocation &landuunfeA1azfgn (Latitude) kazA1a8939n (Longitude) Feanunsni

AlluUnnyaiouanwiumislagiuuuiauivesniauun (Google Map) taviui

i Inginidn
mane $ne

Goagle

sUN 2.5 adnsilaannsenuuagniasunisiog Uagdu

(1‘71'm: www.thaicreate.com/tutorial/google-maps-javascript-api-geolocation.html)

2.10.4 10N 1aN1SAUIUTZEZNI

=3

A lanIsAIUINSEEENe (Distance Matrix API) Aatdunilsluusnisiivlad
wisaLTuesia (Web Service) ae3niiiauun (Google Map) {Wuukufindmeandgldnuundian
IPeuenINATINENINTaRN o) Nanansavihliuuieui wd e awme wing omnen Juduswesia

dl' v I3 = | a Y] 1 Y £ vV ) 1 a" 1o & £
el sEUU A Ul S uaUNE s N ¢ annsnid il Wesadue aonuil sseevng lelidndusog
L teyafilasunduanduweiiasgegluguiuuadu USON) visad niduwen (XML)
< & A a [ o vV 1 c‘l’ & 7l Y o v < fa
seuuulgvisakeundintuamsathdeyawailluiansavsoussendldieladmiuiugesia
MedaiuuysAefilofsnuaunsandn q AonsmuiasseznsanaaIunnunsluds
anuNUaNeNazaINIsaYUAUa1en1e e viate LU ana kUt
ANUANNNTAVBLD N LENTAUIUSLEENa
1. @3150ANINTEEEaza lunsunslaeUssunale

2. @150 MUATULUUNISIAUNIG 19U S08U6 LAY InT81u Yuds Tadas

sUsUUNavaaIaluNSAunIRsLANAeiueanty



22

3. fvuadunsfivanideds Wy medau Inand
4. aansaidoninevesszazmeiildannald Wy Alawnsviewns lud
w391
5. nsdlfidmuaguuuunMsiumadusudeansaidenussamvudals wy
saUa soln 138
6. 39ITUMIUAAINAVAYNIW
2.10.5 wilodmiunishmenngeanialuddnganis
witledmsunisthmsanganisluadnqands (Directions API) Aau3nis
vuduilddee HTTP LiledsAudumaluguuuuiadu (JSON) ieidniduuea (XML) 5e1s
anuiianansasudumedmiunisiiumamatesuuuy TnsnsAuniiemaiineuausiso
n1sdeudeyavesylduvuiiealnid Wunelussdusenaudumesinanld ausald
Directions APl #3e1nl4 Maps JavaScript APl W mMadumedwsumsldmiladsiaes
aun3ald Java Client, Python Client, Go Client uaz Node.js Client §15U Google Maps Services
2.10.6 tawiladmsunisUnuyannadiumils
i lodmiun1sdnvyaiAnd1unye (Geocoding API) ABNSAUNITEY
FumaUUWELT Google Maps APl Geocoding miﬁumizw‘hLmﬂwmmuﬁﬂumﬂ%’qﬁa

a a

LumeRle v ASAUMEN LN kAT NBEINATALAYALALABIIA INBNTAUNIANIUNIINTD

Y

vosanunIauiudnuyn (Marker) asluununvesgiiauwum

]
W RIniTEN | B 11 | Geocode |
[ zeoroce.

Gadowinraunas ©

© Benchamaratrungsarit
2 School

Fayauwun 2017 8otk tEaiHifeTunsldnu  nunuiienaisradumn

5UN 2.6 M3rumanunnfevesanuinieuiuinmye

(‘ﬁm: www.thaicreate.com/tutorial/google-maps-javascript-api-geocoding.ntml)
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2.10.7 ANMUUANAITERINNHALINLNAA WD SUAUDAALU WL UNELATY

A

Google Maps Google Maps

Application vs Platform
%

ﬂ Application Characteristic / Tool (APIs) for Developer

|. Free Fees Pay-as-you-go (Free $200 Monthly)

o0

&mw  Anyone End User Customer/ Employee/ Supplier
@ Google Owner Application B Company/ Individual

SUN 2.7 Anuuansnaseninsduifanumunanesudunfauumeeundnduy

(§wn: www.tangerine.co.th/googlemaps-platform-drive-your-business)

QiiauRNunanNasL (Goosle Maps Platform) Aatlueiileiinimuisenly
aSaueundiaduvesnueaielingugnAmsentnnuresesdnsldnulagesdngius zdu
v a ) P a a | v \ ~ A a P a
W1veskeundiaduestenifassAnldinevesusazieileisenluldnuiuuansaimniy
RPIGRRURER
ALNaLUNLEUNALAYU (Google Maps Application) A8 Native Application #
Touiuluim 9 lUuu Mobile Device WodmsunIsAUMEIUNAUMIEUNINEN 9 Tagleau

lonSuazynauaunsadildanula

a s
2.11 lalRalasd
lawdalaad [16] Aewnsesneuiiameidiuynnanillaifalaasiilununios Server uag

v <

ASaIARURIARsAIufUaNAe Y Wudvrslunisasaiuledlnelisnduazaaslui
a P v I 1 < N A Ao & A a & o Y
sever 93¢ 9 laglunsiisnagasraiuledduuniunilsdmdndufensuiimesdmsunmu
@ I3 dJ dl % dl v o <@ dl %) = |74 = d‘
Vules L5114 91AS 097U Server 7115192 A 99U UR Walunlunaasunsaludeailias o4
Aeumesonuilansasiazundy Server Talafalsadazusenaulumelusunsu Apache,
PHP way MySQL laglusunsunlglun1ssudilinifeaduidu TUsunsu AppService, WAMP

way XAMPP 1udu



24

2.11.1 msldnulaifalagddmsunauiiusaundndu
nstdaulaifalaaddmsuimuivieunandu Astunissnasadsiiies
vusdowonsdusiosiadiaiudsinesiou Werstliuimaudlaaueufifemetoyaidn
J R RIS PIL T
dmfu{fitautvenuas (Software) wazuauwdindu dudouriuuuiasos
AoLMIMDTYBIFLAS I uaEFan sNaae U T U T sut uaunsaldauldudels
Fosnsyindlefinmadldauiviideundmihnvenivazesnuniuegils Ingisnisida
W IULUTTIRS LU google chrome wdmuen g wen (URL) wiofunlaBnuuunia
Ao http://localhost/ axanunsadmdiivuuaieesdiedldlaefiiniesneufinnes
L dudeadeusetundetiedumnesiin
windesn1snaaaulusunsuaInAs 098 u 93dasliiag osf@ouiuiinng
Feusedumesiinluig LAN Weatudundasfiasnagey Tngiadesfiasadeutivaiuise
Nunlafinanasy (P address) Ingnsilaiuusaasiainusilanuennsy (IP address)
suaﬂLﬂ'%laﬂﬁl,%uﬁwugmuaa (URL) 11 192.168.1.50/(Tolwdaw)
2.11.2 Yszlavuveslafalasan
Usloivadladaleadiifidonisiauiulendeindduegrannfiasfosd
nsldlaAaleadnie Server s1asaunsizinnisviSuledurazaansdesiinisas CMS

1Y

ludp3eeneu wevslanmunivledlauysainauiiszdstoyaluda Server 933 fiaun
1Y) ] v =3 s A o o a ' a - v

awnsavSuusiatmivledvsendinseianisiiuaniauuasidouunanulinaiaseuses

Tnganunsafiazgivledfiasivadaudalaiui ludesedumesidandsanusuudaivled
=3 M v

A A & o PR3 ) < a v < & al =
IadeuunAutdunnelawalfsazdUlnanivleniu Server 959 i uleanlanay

willouriuly Server MaseynUsens

2.12 Wsunsuguladudin 3

TUsunsudulatuin 3 [17] Aslusunsuuslugesalantuunannesugonsiiisnion
pedumesia n19dsulusunsuueUnaiadu Python (API) sassuniwinsisulisunsy
uazAwIIndUnae A wLaransauiiuladduld Tnedlidiudndudslneviluazang
uazqualnsyruneliavaniaoniuiimg duladuindu Editor damidaifenldiumeei
Sfureudnefiagrildvaisegauarldine dulatdrulngaeld vim Ju Editor fndn 9

wsrgausavsveslslalwezuinuaz el Plugin Tideniauiuey
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Fulatuiinarusarildsuadnes vim udndu GUI #28 Tneuniuda d1inca
Fulaiuiinnsingds Plugin Sauvh Package Control Wilulusunsuitmmnefudniaulusunsy
videdulusunsuidouldndeatuayunwfidenumarnmangldunniw C, G+, C#, CSS,
D, Erlang, HTML, Groovy, Haskell, HTML, Java, JavaScript, LaTeX, Lisp, Lua, Markdown,
MATLAB, OCaml, Perl, PHP, Python, R, Ruby, SQL, TCL, Textile ag XML

N
A~rs

JUN 2.8 Wsunsudulatiuin 3

(17im: www.iproductkeys.com/sublime-text-3-license-key/_)

2.12.1 dquuszanslUsunsuduladuin 3

1. Sidebar Enhancements Aavinlsiaindnu11mse Sidebar agil Function
Aoz

2. Bracket Highlighter fin1atdusnag 18y Block 1y if. Else , for wae
HTML tag

3. Emmet Aawmngdmiunudiouiu

4. Sublime Linter Aoldnau Style Maleulansiig 9 aluluiieniafeaduld
JvheeewS e ruAEIaY TuTadans Assign A1Re 9 e

5. Color Highlight fiafieniiud

6. Gi Gutter Apldignisiuasuutadiulag

7. ERB Snippets Aawiloudiu Shortcut

8. Color Highlight Syntax fedvadnwsng 9 Ml
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2.13 TUsHNIULY
TUsunsuwwy [18] Aolusunsy Apache web server ifaenfuidsniies wiols
npaevansuivioduledluniedaeilidonieudedumedidnuazidadidlddnela o ¢
sensinsauarldinu mdeufuneiieriidentvidnsuiaunivseundindudidud
flon fgnuteya MySQL & Apache siwidiidulfuidswiaes Perl smfeuiy Opensst
PhpMyAdmin szuuUImsgiudeyaiitmuilaentuiewiiiieldidouseludigiudeya
aduayugudeya MySQL wag SQLite TUsunsuuaweglugluuuveslid Zip, tar, 7z %30
exe agnelAluaynIMU83 GNU General Public License Un9a§s0199fin1510dsundas
Sowesdranslunisldnuimsianuuazasivaeulusunsy
2.13.1 N139995UN5 IEUTUSHN SN
annsaldauls 4 oS laun
1. Windows @1u1501491uls iy windows §u 2000, 2003, xp, vista kae
windows 7
2. Linux @115U SuSE, RedHat, Mandrake, Debian tag Ubuntu
3. Mac OS X

4. Solaris @1SU Solaris 8 wag Solaris 9

U 2.9 Tsunssuey

(#an: www.computer2know.blogspot.com)
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2.14 29955NWITTAVUITIAY

299535 nWsEAUUS IR [19] Aoreasfivvsioag seninaunasdngliinszuanseiulvan
yhnthilunsareliassdifulnanuazanmnsasnusssunssiuliia

1ITINTEAVLTIAUANNTORUALG 2 Wuufe

1. wuuaunsu (Series Regulator)

2. WUUIUIY (Shunt Regulator)

29955 TEAVLTITUUUUOYNTH AB29955NW15AULTIAUT Ay nTUTENI N
uwiasngldulnan lursasilddweslaleadummueuussiuedng fufunssuadinaly
Felunanaglvaiifivnuavemsudames vlinsudamesiauiaussiuusingdud
LN nnsdensudawesludnuas il lhsiaiuaansalunsiienszudlailg

¥

g99u uazeolidlnanluiasaziinssualilvamudiuesialoniie e a1 auanigui

N

.10

G

Vin
e

5UN 2.10 19955 ¥158AULTIAULUUDUNTY

(fian: www.electronicspocketbook.blogspot.com/)

29933 NW1sTAURI UMY Fonarsilddiuesialondudiivuaussiuiedns
wagldiiumu (RS) vimthndndanseualniilvaruiidesialonlvieglufiin Faunadg

WS AlEAADINITNTLLATUNITYINUADUD9AN (Uszunad 5 Hadwaud) AauanguR 2.11
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L

—_

R § Vour

) —

JUN 2.11 19355nW38AULIPIURUUIUY
(#in1: www.electronicspocketbook.blogspot.com/)

Aa o

2.15 wusnasatseulanau

wustpeIulediisulenau [20] IWusuAundsnulWinZuuiataniazinninmisii

T wamagaansandadiszogiaildonuiuluinn wusnessiaaifivulessuiiniudfgyse

6y
v a

n1sRmUIgAaImnssusasuRldnasuliii Wy saeusdlauia sosuduandulauiauas
sagudlnin wardslinsunluldusslovdluaiuang 9 @y d1ueinia AIunIsNmIs Aung
TnifluazanssaUlng

wunmesvindifiealessulszneusdinussnoundniidfey ¢ @

1. 3l W Sruelnauazdauslun

2. wiufaluwumnos (separator) Aeshtnetostunszuadnasaslagvilndaualnall

(%
LY Y YY)

AUETANUTLD LR
a o ¢ AN & PP a a & v o A |
3. Bininslsd Feiduansasaneiifindevesdifisunanegidusnimveylilooaunii
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UUN Uzdazimnds, Waiu1 Web Application A JavaScript a2 Node.js,
NTHNNUMIUAT, UTE %Lé‘mgm%’u 9109 (WIYU), 2564

“Aenanansua” (ssuvosulail)

IR TaE http://marcuscode.com/lang/javascript/introducing-to-javascript
dhilansaananile 6 nquniau 2564

“Qiiauumeitle” (szuvesulatl)

wasTiun: https://www.tangerine.co.th/googlemaps-platform-drive-your-business
dihilansaananuile 6 nquniau 2564

“Tawfalaas” (szuvesula)
Lmdﬂﬁm:https://www.comgeeks.net/localhost/index.htm
L%’Wﬁﬂﬂ%’j\‘imzjmﬁa 6 WEWAIAN 2564

“Wsunsuduladuin 3” (ssuvesulay)

wiaeiiun: https://iproductkeys.com/sublime-text-3-license-key
Lsﬁﬂﬁﬂﬂ%\‘iﬁﬁqmﬁ@ 6 WEWNIAU 2564

“TUsunsuuon” (szuveaulall)

wiaeiiun: https://computerzknow.blogspot.com

Lﬁﬁﬁﬂ%’jﬁmqmﬁ‘a 6 WOEN1IAN 2564

“1993INWTEAULTIAUY (Szuvsulall)

wasiiun: http:// www.electronicspocketbook.blogspot.com
Lﬁi’hﬁﬂﬂ%ﬁéﬂqmﬁa 6 WOENIAN 2564

“wusmeiaifieslean” (szuuoaula)

WETiN: https://www.thanop.com/tag/lithium-ion-batter

WAenssananLile 6 wawnAL 2564
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#Hlausinomuaildau
#include <TinyGPS++.h>
#include <SoftwareSerial.h>
#include <ESP8266WiFi.h>
#include <FirebaseArduino.h>
#rinvuaunsldau GPIO Wausedfied
Software Serial ss (D1,02) ; # 91 D1 f@w1Au Rx

# 91 D2 #aLnfiu Tx

#Tausalnsiua
#define FIREBASE HOST "...ooooooovcooeeiesene " # URL anlnsiua
#define FIREBASE_ AUTH "......ovovovvoeeeooeoeeoeeoe " # Key 9nlnsiua

#idaudalalnl (Wi-Fi)
cogsifchar*saitd = 121z 1 " # Folalu
const char* password = "........cccoocveene. " #sanulaly
#UsznARuUS
int timezone = 7 *3600; Hiaen TimeZone muianusenelng
int dst = 0; #A1nuAA" Date Swing Time
float Lat,Long; #fuuanisiiuamiwusidusiawnaies
float Speed_Kmph; #ivuanaiuadnusiduduaunaioy
#riuavldnudoudenasnlnueada
int LED RED = D6; #1aanlWuoadaduna
int LED_GREEN = D7; #viaonlnuaadfdige?
int LED BLUE = D8; #viaonlnuaadfan
void setup()
{
Serial.begin(115200);
ss.begin(9600);
Serial.println();
pinMode (LED_RED,OUTPUT); #rinmuaw1 D6 1luwn OUTPUT
pinMode (LED_GREEN,OUTPUT); ##saunan D7 1fuwn OUTPUT



pinMode (LED BLUE,OUTPUT); #fi1vuav1 D8 Juan OUTPUT

Serial.print("Connecting to "); #u@nsUaA273 Connecting to

// WiFi.begin(ssid, password);

}

{
Serial.print(".");
digitalWrite (LED RED, HIGH); #vaonlioadfduasin
digitalWrite (LED GREEN, HIGH); #uaanlnioadndigefia
digitalWrite (LED BLUE, HIGH); #uaanluloadadannfn
delay(3000); #1u14ia1 3 Ui
digitalWrite (LED_RED, LOW); #uasnlWioadadunsiu
digitalWrite (LED_GREEN, LOW); #vaanlWioadfdideiny
digitalWrite (LED_BLUE, LOW); #vaanlWuoadfdiisu

}

Serial.printtn("");

Serial.printin("WiFi connected"); HuanI8AY WiFi connected

Serial.printin(WiFi.locallP();

//server.begin();

Firebase.begin(FIREBASE _HOST, FIREBASE AUTH);

configTime(timezone, dst, "pool.ntp.org", "time.nist.gov"); ##412819710 Server

void loop()

{

digitalWrite (LED_RED, LOW);
digitalWrite (LED_GREEN, LOW);
digitalWrite (LED_BLUE, LOW);
delay(100);
#¥naouzndendelniiva
if (Firebase.failed()) { #¢11 Firebase error
Serial.print("Firebase failed:"); //u@nsvaA11u Firebase failed

Serial.printin(Firebase.error()); //h@navaniny Firebase.error
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digitalWrite (LED_GREEN, HIGH); //vaonlnuoadididefn
delay (1000); //#29a1 1 U9

digitalWrite (LED_GREEN, LOW); //viaanlvuoadfdiiedsny

//return;

#303NLRATUA Y
while (ss.available() > 0) #iinsdeanstoyalilausFnensateyaudzonldilaitu
if (gps.encode(ss.read()))
{
if (gps.location.isValid())
Serial.printtn("Start bus ") HLEAUBAY Start bus
{
Serial.print('Latitude= "); #uan3taAuazAYA
Serial.print(gps.location.lat(), 6);
Lat = gps.location.lat(), 6 ;
Serial.print("Longitude= ") #me%mmaaﬁ{gm.
Serial.printin(gps.location.tng(), 6);
Long = gps.location.lng(), 6;
Serial.print("Speed in km/h = "), #uanatonUAINST
Serial.println(gps.speed.kmph());
Speed Kmph = gps.speed.kmph(),6 ;
digitalWrite (LED_BLUE, HIGH); #uiaanlviuaadfanin
digitalWrite (LED _RED, LOW); #uaoalWuoadadunsny
delay (2000); #1t291287 2 AU
digitalWrite (LED_BLUE, LOW); #vaanlWioadndisiu
delay(1000); #urugaa1 1 3ud
if (Lat && Long >= 1) & (Speed Kmph >=3)) #811 Lat, long HA31NNI%5011U
1 wazAmUEEAINAI
{

time_t now = time(nullptr);



struct tm* p_tm = localtime(&now);
String timeNow = "', day_time ="";
timeNow += String(p_tm->tm_mday);
timeNow +="-";
timeNow += String(p_tm->tm_mon + 1);
timeNow +="-";
timeNow += String(p_tm->tm_year + 1900);
day_time += String(p_tm->tm_hour);
day time +=""
day time += String(p_tm->tm_min);
day time +=""
day time += String(p_tm->tm_sec);
#n15dadeyawUjson
StaticJsonBuffer<200> jsonBuffer; #a%ﬁqﬁamﬁﬂélﬁwﬁau”a
JsonObject& root = jsonBuffer.createObject();
root["Latitude"]= Lat; #Lﬁumazagm
root{"Longitude']l= Long; #iUA1a813gn
root["'Date"] = timeNow: #ifiuaiufl
root['Time"] = day_time; #1AUANLIAN
root['Speed Kmph']= Speed Kmph; #AUAIAUS
String name = Firebase.push("bus....", root); #E‘iﬁ@gjﬁlﬂﬁuéjﬂm%ma
digitalWrite (LED_BLUE, LOW); #vaanlWioadndisiu
digitalWrite (LED RED, HIGH); #vaonlnioadfaulaiin
delay(1000); #1uaaa1 1 U
#AuwaUnAadu
<IDOCTYPE html>
<htm(>
<head>

<title>Line Bus Tracking Web</title> #ivundelafiauns

<body>
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#laus3nldeu
<script src="https://polyfill.io/v3/polyfill.min.js?features=default"></script>
<link rel="stylesheet" href="style.css">
<l-- The core Firebase JS SDK is always required and must be listed first —->
<script src="https://www.gstatic.com/firebasejs/7.5.0/firebase-app.js"></script>
<script src="https://www.gstatic.com/firebasejs/7.5.0/firebase.js"></script>
<l-- TODO: Add SDKs for Firebase products that you want to use
https://firebase.google.com/docs/web/setuptavailable-libraries -->
<script>
#idaustelnsiuatiuunaundindu
const firebaseConfig = {
authDerain: K 2.hems Lo 0 LTI U e L "
databasgelRE e, Wem@ B/ UL NS, B S oo "
Plojegild? 12090281 A ... LA --. h
skoragdBackaliltlid. ..\ WY, <R ]

messagingSenderld: "........ccoiiiiienieienn. .

measurementld: "o
17
// Initialize Firebase
firebase.initializeApp(firebaseConfig);
firebase.analytics();
</script>
<script>
var myRendering = setinterval(firebaselN, 2000); #ﬁgwhmié’wmmﬁaganﬂ 5 2 U
#andunsaanlusiua
function firebaselN() {
var Latitudel = document.getElementByld("Latitude"); #a%ﬁdéf'gl,uhl,ﬁuﬁ’lazagﬂ

var Longtitudel = document.getElementByld("Longitude"); #a319fuUstAuAaniiyn



#hsAndaya bus 1 nlwsiua
var firebaseRef = firebase.database().ref("bus 1").limitTolLast(1);
firebaseRef.once('value').then(function(dataSnapshot) {
dataSnapshot.forEach(function(childSnapshot) {
var childkeyl = childSnapshot.key;
var allDatal = childSnapshot.val();
var Latl = childSnapshot.val(["Latitude"];
var Longl = childSnapshot.val(["Longitude"];
var time1 = childSnapshot.valO['Time"];
var datel = childSnapshot.val(['Date"];
getValuelat1(Lat1);
getValuelLngl(Longl),
#n13uanIAludIU console
console.log(allDatal);
console.log('Latl:, Latl, 'Longl:, Longl);
console.log('Datel:, datel, Timel', timel),
b;
H;
#hsAndaya bus 2 nlwsiua
var firebaseRef = firebase.database().ref("bus 2").limitToLast(1);
firebaseRef.once('value').then(function(dataSnapshot) {
dataSnapshot.forEach(function(childSnapshot) {
var childKey2 = childSnapshot.key;
var allData2 = childSnapshot.val(),
var Lat2 = childSnapshot.val(["Latitude"];
var Long2 = childSnapshot.val(['Longitude"];
var time2 = childSnapshot.valO["Time"];
var date2 = childSnapshot.val(["Date"];
getValuelLat2(Lat2);

getValuelng2(Long2);



#n13uansAludau console
console.log(allData2);
console.log('Lat2:, Lat2, 'Long2:', Long2);
console.log('Date2:', date2, Time2', time2);
b;
b;
#hsAndaya bus 3 Anlnsiua
var firebaseRef = firebase.database().ref("bus 3").limitToLast(1);
firebaseRef.once('value').then(function(dataSnapshot) {
dataSnapshot.forEach(function(childSnapshot) {
var childKey3 = childSnapshot.key;
var allData3 = childSnapshot.val();
var Lat3 = childSnapshot.val(["Latitude"];
var Long3 = childSnapshot.val(["Longitude"];
var time3 = childSnapshot.val(['Time"];
var date3 = childSnapshot.val()["Date"];
getValuelat3(Lat3);
getValuel.ng3(Long3);
#n13uaneAludIU console
console.log(allData3);
console.log('Lat3:', Lat3, 'Long3:, Long3);
console.log('Date3:', date3, Time3', time3);
b;
b;

#n135U52n1ARILYS
var start_lat_outl;
var start_ng_outl;
var start_lat_outz;

var start_lng out2;
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var start_lat_out3;
var start_lng_out3;
#enTuldhe

function getValuelat1(Lat1) {
start_lat_outl = Latl;
return start_lat_outl,

}

function getValueLngl(Longl) {
start_Ing outl = Longl,
return start_lng outl;

}

function getValuelat2(Lat2) {
start_lat_out2 = Lat2;
return start_lat_out2;

}

function getValueLng2(Long?2) {
start_ng_out2 = LongZ;
return start_ng out2;

}

function getValuelat3(Lat3) {
start_lat out3 = Lat3;
return start_lat_out3;

}

function getValuel.ng3(Long3) {
start_lng out3 = Long3;
return start_lng_out3;

}

const mylatLngl = {lat: start_lat_out, Ing: start_ng out};

const mylatlng? = {
lat: 10.7251377,
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ng: 99.3699499

17

const mylatLng3 = {
lat: 10.718019,
ng: 99.351706

#ilsrddunisiFentdunui
var myMaps = setinterval(initMap, 5000); #é’wmmmu‘ﬁvm 9 53U
function initMap() {
const map = new google.maps.Map(document.getElementByld("map"), {
zoom: 10, #MMWUANISVEIBLNLTISZAU 10 Aauuu City
center: { #ﬁmumm?ﬁﬂa’m
lat: 10.72376,
lng: 99.3739

b;
#n1suansdayasalagans
var infowindow1 = new google.maps.InfoWindow({
content: "<p>Bus 1</p>"
b;
var infowindow2 = new google.maps.Infowindow({
content: "<p>Bus 2</p>"
b;
var infowindow3 = new google.maps.InfoWindow({
content: "<p>Bus 3</p>"
;
#n1sUnvyadumissalagasdui 1
const markerl = new google.maps.Marker({
position: {

lat: start_lat_outl,
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(ng: start_lng outl
L,
map: map,
icon: 'bus red.png’ #&dnwalsalagansdud 1
b;
#n1stnuyadmissalngansiuil 2
const marker2 = new google.maps.Marker({
position: {
lat: start_lat_out2,
Ing: start_lng_out2
4
map: map,
icon: 'bus red.png, #dgy SnualsalagansAuil 2
;
#n1sUnvyaciumissalngansdud 2
const marker3 = new google.maps.Marker({
position: {
lat: start_lat_out3,
(ng: start_lng out3
3,
map: map,
icon: 'bus yellow.png, #&adnwalsalavansdud 3
b;
#ilsftulunisaansadudl 1
google.maps.event.addListener(markerl, 'click’, function() {
infowindow1.open(map,markerl);
b;
#ilsftulunisaansadudl 2
google.maps.event.addListener(marker2, 'click’, function() {

infowindow2.open(map,marker2);



b;
#ilardulunsansadud 3
google.maps.event.addListener(marker3, 'click’, function() {
infowindow3.open(map,marker3);
b;
#nsaemsanntniu
setinterval(function() {
const positionl = new google.maps.LatLng(start lat outl, start (ng outl);
marker1.setPosition(position1);
const position2 = new google.maps.LatLng(start_lat out2, start lng out2);
marker2.setPosition(position2);
const position3 = new google.maps.LatLng(start_lat_out3, start lng out3);
marker3.setPosition(position3);
1, 1000); #&Wannn q 1 3w
#nsasnaduniaiuse
const directionsService = new google.maps.DirectionsService();
const directionsRenderer = new google.maps.DirectionsRenderer({
draggable: true,
map,
panel: document.getElementByld("right-panel”),
b;
directionsRenderer.addListener("directions _changed", () => {
computeTotalDistance(directionsRenderer.getDirections());
b;
displayRoute( #115a5191dUN14
'10.72376, 99.3739", HyAiFusiu
"10.4996, 99.1726", #nAan
directionsService,

directionsRenderer
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window.alert( start_lat out + "," + start_lng_out);
}
#landunstinuyaninduisdrevegase
function displayRoute(origin, destination, service, display) {
service.route({

origin: origin,

destination: destination,

waypoints: [{ #ﬁmummﬁﬁaqmsﬂwm

location: "10.7091, 99.3208"

location: "10.7040, 99.3199"

location: "10.6853, 99.3233"

location: "10.6739, 99.3114"

location: "10.6034, 99.2709"

location: "10.5712, 99.2577"

location: "10.5348, 99.2128"

location: "10.501, 99.1785"



]7

travelMode: google.maps.TravelMode.DRIVING, #A1AUALALANITIAUNIG

avoidTolls: true,

3
(result, status) => {
if (status === "OK" && result) {

display.setDirections(result);

#N9NTUN1IAILIALIAN
function computeTotalDistance(result) {
let total = 0;

const myroute = result.routes[0];

if (Imyroute) {

return;

for (let i = 0; i < myroute.legs.length; i++) {
total += myroute.legs[i].distance.value;
}
total = total / 1000;
document.getElementByld("total").innerHTML = total + " km",
}

</script>
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</head>
<body>
#asAnntiSuduldau
<div class="overlay">
<h1l id="secondTimer"></h1>
<button id="btnBegin" onclick="initMap()" style="display: none;">L§3J§fu°l%\ﬂu
</>
<P>IANAUTITINUA</PS
<P>savfiealy : safudl 1 eonvian 9.00 u. </P>
<P>30ilnly : S0l 2 seniam 11.00 U, </P>
<P>30ulgIndu : safufl 3 sentaan 13.00 W. </P>
</div>
<?php include(header.php’); 7>
<div class="time-current">
<p id="dateCurrent"></p>
<h1 class="timer-counter" id="currentTime"></h1>
<div class="timer-unit">
<p>hour</p>
<p>minute</p>
<p>second</p>
</div>
</div>
#113N1UUALEDNIANANITLAUSTE
<div class="filter">
<div class="filter-control">
<div class="filter-control-img">
<img src="bus red.png">
</div>
<a class="filter-text" hrefz"vvayGo.php">'§ﬂL1’7iEJ’ﬂ‘tJ</a>

</div>
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<div class="filter-control">
<div class="filter-control-img">
<img src="bus yellow.png">
</div>
<a class="filter-text" href:"vvayBack.php">iﬂL17i83ﬂ5U</a>
</div>
<a class="look-all filter-text" href:"index.php">@1;l'jwm</a>
</div>
<div class="status">
<p>Page: smﬁgwm</p>
</div>
<div id="map"></div>
<div id="right-panel">
<p>Total Distance: <span id="total"></span></p>
</div>
<I-- Async script executes immediately and must be after any DOM elements
used in callback. -->

<script

src=https://maps.googleapis.com/maps/api/js?key=
xeeaex &callback=initMap&dlibraries=&v=weekly #n15i3eusia APl KEY
async>

</script>

<script src="https://code.jquery.com/jquery-3.6.0.js"></script> #miﬁﬁaﬂﬂa

<script src="script.js"></script> #n15asAluntihdiden

<script src="timeCurrent.js"></script> #ﬂ’ligﬂlﬂwﬁ’mm

</body>

</html(>

H#UUNN1S5OLN LU

var second = 5; #1%uALIa1 5 3W9
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S(document).ready(function() {

const sec = setinterval(() => {

if( second <= 0){
S("#secondTimer").css("display”, "none");
S("#btnBegin").css("display”, "block");

}

console.log(second);

second = second - 1;

document.getElementByld("secondTimer").innerHTML = "lUsas0 " + second + "
N

}, 1000)

S("#btnBegin").click(function() {

S(".overlay").hide();

b;

S("#header").click(function() {
console.log("mouse on");
S("#sub-header").slideToggle();

b;

b;

HNMIANUAMENAY
@import
url(https://fonts.googleapis.com/css2?family=Prompt:wght@500&display=swap);
*{

margin: 0;

padding: 0;

box-sizing: border-box;

font-family: 'Prompt’, sans-serif; #iuAfIDNYT

}
#rigcht-panel {

font-family: "Roboto", "sans-serif";



line-height: 30px;
padding-left: 10px;
height: 100%;
overflow: auto;

}

#right-panel select,
#right-panel input {
font-size: 15px;

}

#right-panel select {
width: 100%;

}

#right-panel i {
font-size: 12px;

}

html,

body {
height: 100vh;
width: 1009%;
margin: 0;
padding: 0;
overflow: auto;

}

#map {
float: left;
width: 80%;
height: 85vh;

}

#right-panel {
float: right;
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width: 20%;
height: 80%;

#a319 header
header {
width: 100%;
text-align: center;
background: linear-gradient(d5deg, #e74c3c, #f1c40f),
color: white;
padding: 30px;
font-size: 50px;
display: block;;
/* display: flex;; */
justify-content: space-between;
align-items: flex-end;
/* flex-direction: column;; */
/* margin: 50px; */
}
.header2 {
text-align: center;
color: white;
background: linear-gradient(45deg, #8eddad, #3498db);
font-size: 25px;
display: none;
border: 1px solid black;
}
.panel {
width: 200px;
position: fixed;

top: 50px;
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right: 50px;
background: #fff;
box-shadow: 0 0 10px rgba(0,0,0, 0.5);
border-radius: 5px;
padding: 20px;
z-index: 100;
color: #333;

}

.panel-control {
display: flex;
justify-content: center;
align-items: center;

}

.panel-control b {
margin-right: 10px;

}

filter {
position: fixed,;
top: 300px;
left: 30px;
width: 250px;
backeround: #f7f7f7;
border: 5px solid #e5eb5eb5;
border-radius: 5px;
/* box-shadow: 0 0 10px rgba(0,0,0, 0.5); */

padding: 10px 50px;

display: flex;
flex-direction: column;

align-items: center;
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z-index: 10;

}

filter-control {
display: flex; /*layout display*/
width: 1009%;
/* justify-content: space-between; */
align-items: center;

}

filter-control-img {
width: 35px;
height: 35px;
margin-right: 20px;

}

filter-control-img img {
width: 100%;
height: 100%;
object-fit: contain;

}

ook-all {
margin-top: 20px;

}

filter-text {
text-decoration: none;
color: #333;

}

filter-text:hover {
color: red;

}

.status {

position: fixed;
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}

top: 200px;

left: 30px;

background: #f7f7f7;
border: 1px solid #e5e5e5;
border-radius: 5px;
padding: 20px 50px;

z-index: 10;

.status p {

}

font-weight: bolder;

font-size: 2rem;

time-current {

}

display: flex;
flex-direction: column;
align-items: center;
position: fixed;

top: 18px;

right: 20px;

color: #fff;

z-index: 999;

timer-unit {

display: -webkit-box;
display: -ms-flexbox;
display: flex;
-webkit-box-pack: justify;

-ms-flex-pack: justify;

justify-content: space-between;

width: 100%;
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}

#dateCurrent {
font-size: 1.2rem;

}

.overlay {
width: 100%;
height: 100%;
background: rgba(0,0,0, 0.7);
position: fixed;
top: 0;
left: O;
z-index: 999999;
display: flex;
flex-direction: column;
justify-content: center;
align-items: center;

}

.overlay hl {
margin-bottom: 25px;
color: #fff

}

.overlay button {
font-size: 3rem;
padding: 15px 30px;
border: none;
border-radius: 5px;
color: #fff;
background: green;
cursor: pointer;

transition: .3s ease;
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}

.overlay button:hover {
opacity: .§;

}

.overlay p {
font-size: 2rem;
padding: 15px 30px;

color: red;
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Adlan1sldaruaunsal (Datasheet)



NEO-6

u-blox 6 GPS Modules
Data Sheet

Abstract

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

These receivers combine a high level of integration capability with
flexible conmectivity options in a small package:. This makes them
perfectly suited for mass-market and products with sirct size and
cost requirements

wiww. u-blos.com
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@b I Ox MEQ-6 - Data Sheet

Document Information

Title NEQ-6

Subtitle u-blox & GPS Modules

Document type Data Sheet

Document number GP5.GB-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

Infarmation be published later.

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

Released This document cantains the final product spedification.

This decument applies to the following products:

Name Type number ROM/FLASH version PCH reference

NEQ-6G MEO-6G-0-001  ROM7.03 ¢ UBX-TN:11047-1 i
NEO6Q  NEO-6Q-0-001  ROMZ03  UBXTN-11047-1 Al 1|
NEQ-6M  NEQ-6M-0-001 ROM703 =~ UBX-TN-T1047-1 B |
NEQ-RE “— NECFRP-D000 |/ ROMGO2COLy A\ S Wb—— f¢ = [
NEQ-6Y NEQ-6V-0-000 ROM?7.03 A

NEO-5T ~ NEO-6T-0-000  ROM7.03 D= AN A B |

This document and the use of any information contained therein, is subject to the acceptance of the u-blok terms and conditions. They
can be dowrioaded from s u-blor.com

u-blog makes no warranties based on the acouracy of completeness of the contenits of this document and resarves the right 1o make
changes to spacifications and product descnptions at any time without notice. Reproduction, use or dsclosure to thind parties without
express permission is strictly prohibited. Copynight © 2011, u-blox AG.

u-blox™ is a registered trademark of u-bhoc Holding AG in the EU and ather countries. ARM™ & the regstered trademark of ARM Lirnited in
the EU and ather countries.

ARM

G GE-HW-D9005-£ Page 2 of 25

100



101

eb I OX MED-6 - Data Sheet

1 Functional description

1.1 Qverview

The NEQ-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 12.2 x 2.4 mm package. Their compact architecture and power and memory options make MEC-8 modules
ideal for battery operated mobile devices with very strict cost and space constraints.

The 50-channel u-blox & 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 timeffrequency space searches,
enabling it to find satellites instantly. Innovative design and technology suppresses jamming sources and
mitigates multipath effects, giving MEQ-6 GPS receivers excellent navigation performance even in the most
challenging enviranments.

1.2 Product features

Madal Type Bupply Ievterfaces Features
i . ¢
z N P £, & E
T YE kL #H s i
; & - = ¢ |5z 1 =5 5 B
NN v | B2 E 2 34 Is
iy B0 /0l <liE = ﬁ gilll T3V 2 < ¢ (3
B T 3 o E ™ 3 I H i
§ I NPLE e BB BT NG 0T s
L |
L 1
HED-8G L] L] I L] L] L] L] L] . <] 3 i L]
NED-BQ L] L] L] L] L] L] L] L] <] 3 1 L]
i i .
MEQGM . K L L] L] . Q 3 1 L
¥
HEDH6® N . . N N . N . . -] 3 1 .
| }
NEQV L] L] L L L] L] Ll { L Q 3 1 L]
} |
NEQ-ET ] L] L] ] [] L] ] L] L] ] a (] 1 L]

9 - Requires exterral (omponents ard integration on application processor

Table 1: Features of the NEO-6 Serles

CE- Al NEO-6 modules are based on GPS chips qualified according to AEC-Q100. See Chapter 5.1 for further
information.

(6P GE-HIW-09005-E Page 5 of 25
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1.3 GPS performance

NEC-6 - Data Sheet

Parameter Specification
Recaiver type 50 Chanrels
P L1 frequency, CiA Code
SEAS: WAAS, EGNOS, MEAS
Time-To-First-Fis’ ) HE T A hEQ G
Cold Start 65 s 325
Warm Start’ s 275 325
Hat Start’ 13 13 15
Aided Starts’ is <35 <is
Sensitviy. P T MEREGOT HEC-EMN WEDE
Tracking & Nasigation -162 dBm -161 dém -160 dBm
Reacqusition” -160 dBm -160 dim -160 dBm
Cold Start {without aiding) -148 dBm -147 dém -146 d8m
Hotsam -157 dBm -156 dém -155 gBm
Ma:-—rnum_r\la'.riga.tm update rate -~ T ensGmhT MEDERY
y A | AR\ = = 5Hz 1Hz
Horizontal psition acouracy” GFS : NS v A
SBAS 20m
SBAS + PRF < 1'm (20, R&OP*
e . _ Shas+pP - <2m(30,R50F N A
Configurable Timepulse fraquency range NEC-ECTMAEN NEQLET
0.25 Hz to 1 kHz 0025 Hz to 10 MHz
‘AccumcyforTimepulsesignal . RMS . a@m . T
u9% <B0ns
Granularity 21
e 010 () () (] afowedatoooa. \\| a5 s ). wo 18
Velocity accuracy” 0.1mis
i o ety NI St 3~ & 11
Oparational Lirnits Dyniamics. £dg
Altitude™ 50,000 m
Valocity™ 500 mss
Table 2: NEO-6 GPS performance

" Al satellites at -130 ddm

* Without ading

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

* Foran outage duration <108

" CEP, B0%L, 24 howrs static, 120d8m, SEF =3 Em

" MEC-EP only

" Demonstrated under following conditions: 24 hours, stationary, first 500 seconds of data discarded. HDOF « 1.5 during measurement

period, strang signals. Confinuous avallability of valid 3BA% comection data during full test period.

" Quantization error infarmation can be used with NED-6T ta compensate the granulanty related ermor of the timepulse signal

= Assurning Airborme <dg platierm

GPS.GE-HW-09005-E

Page & of 25
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1.4 Block diagram

TIPS =

T N = Eawehand Provemar
[T Ti) .

S5 D,E.m [r3

with I e Eﬂ@l‘l 11,1
- -

« st woucoe Mo,

Y RACIF Pt Phup

— 2 = 4
-—

ey —-

b UG -

WIC Cryus

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 fime and satellite status and an
optional time synchronization signal will reduce time to first fix significantly and improve the acquisition
sensitivity. All NEO-6 madules support the u-blox AssistMow Online and AssistNow Offline A-GPS services™ and
are OMA SUPL compliant.

1.6 AssistNow Autonomous

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

u-blox’ Assisthow Autonomaus benefits are:

»  Faster position fix

« Mo conmectivity required

= Complementary with AssistNow Online and Offline services

» Mo integration effort, calculations are done in the background

E For more details see the u-blox & Receiver Description including Protocal Specification (2).

" Msssthow Offine requires extemal memary.

(GPS. GE-HW-09005-E Page 7 of 25
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1.7 Precision Timing

1.7.1 Time mode

MEQ-6T provides a special Time Mode to provide higher timing accuracy. The NEQ-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 Made. 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 PYT operation
Survey-in The GPS receser computes the average position over an extended tirme penod until 3 predefined

manimum standard deviation has been reached. Afterwards the receiver will be automatically set to
Fiuzd Made and the timing features will be activated.

Fixed Mode In this mode, a fieed 30 position and known standard dewiation is assumed and the timing features are
activated. Fised Mode can either be activated diectly by feeding pre-defined position coordinates (ECEF
- Earth Center Earth Foied format) or by performing a Surey-In.
In Fixed mode, the timing errors in the TIMEPULSE signal which otherwise result from positioning arrors
are elirinated. Single-catellite operation is supported. For detals, please refer fo the u-blox & Receiver
[Description induding Protocol Specification [2]

Table 3: Time mode settings

1.7.2 Timepulse and frequency reference

MEQ-6T comes with a timepulse output which can be configured from 0.25 Hz up to 10 MHz. The timepulse can
gither be used for time synchronization (ie. 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

MEQ-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 detalls, please refer 10 the u-bkax 6 Recelver Description Including Frotocol Specification (Z).

1.8 Raw data

Raw data output is supported at an Update rate of 5 Hz on the NEQ-6T and MEQ-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 Reckaning (ADR) is u-blow’ industry proven off-the-shelf Dead Reckoning solution for tier-one
automative customers. u-plox” ADR solution comibines GPS and sensor digital data using a tightly coupled
Kalman filter. This improves pasition accuracy during periads 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
pracessor. 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 i 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.

GPS.GE-HW-09005-E Page B of 25
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2 Pin Definition

2.1 Pin assignment

NEO-6

Top View

Flgure 2 Fin Assignment

No Module Hame [1[s}
1 All Resened
2 All BN |
3 All TIMEPLLSE 0
4 Al EATINTD
5 All UsE_DM o
1] all Us8_DF g
7 All VDDUSE |
B All Resenved
9 All VCC_RF L8]
10 All GND
ihl All RF_iN |
12 all GND
13 All GHND
14 All MOSICFG_COMO QW
15 all MISOACFG_COMI
16 All CRG_GPSOACK |
17 Al Resened |
18 Al Lhad 0]
19 All S n]
20 All T L8]
Fal All R |

GP5. GE-HW-03005-E

MNEQ-B - Data Sheet

Deseription

Resened

5P Slave Select

Timiepudse {1PFS)

External IerLpE Fin

U3E Data

158 Data

158 Supply

Sep Hardware Integration Manual

Fin 8 and 9 must be connected together.
Output Voltage RF section

Bin 8 and 9 must be connected together
Ground

G5 sional input

Ground

Gradind

SH MOS| £ Configuration Fin

Leave apan if not used.

SH MBD / Configuration Fin
Leave apen if not used.

Powver Mode Configuration Pin / 5M Clock.

Leave opan if not used.
Resenied

DDC Data

DOC Clock

Seral Fort 1

Senal Port 1

Page 12 of 25
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3 Electrical specifications

3.1 Absolute maximum ratings

Parametar Symbel
Power supply voltage WCC
Backup battary voitage v _BCKP
USE supply voltage VDDUSE
Input pin voltage in
Win_ush

DC current trough any digial 'O lpin
pin {except supphes)

WCC_RF putput oument ICC_RF
Input power at BF_M Brfin
Storage temperature Tatg

Table 9: Absolute maximum ratings

Module

MNED-BG

MNED-B0), B, 6F, BY, &1
Al

Al

All

Al

All
MEC-BC), B, B0, BV, 6T
MEQ-BP

All

Bl
-0.5
0.3
-0.5
0.5
0.5
-0.5

-4

Unlts

=|l=|=<|=<|=<|=<

ma
dém
dém

MEQ-6 -

Data Sheet

Conditlon

solrce impadance
= 50{), continuous

Wwave

& GPS receivers are Electrostatic Sensitive Devices (ESD) and require special precautions when
handling. For mere infermation 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 infermation see the LEA-6/NEO-6/MAX-6 Hardware Integration

Manual [1).

GP5.GE-HW-09005-E

Page 14 of 25
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4 Mechanical specifications

-
0 A e,
oGl ~;‘ B ine & DI
i A . ,.r\l'
|

S === ”L A\ G
(T~ (T B

Symbol Min. (mm) Typ. (mm) Max. (mm)
A 15.9 16.0 16.6
B 12,1 12.2 12.3
€ 2.2 24 26
D 0.9 1,0 1.3
E 1.0 1.1 1.2
r 2.9 3.0 3.1
G 0.9 1.0 1.3
H 0.82
K 0.7 0.8 0.9
M 0.8 0.9 1.0
N 0.4 0.5 0.6
Waight 1.6g9

Figure 4: Dimensions

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

GPS.GE-HW-09005-E Page 17 of 25
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Figure 6 shows the position and orientation of NEO-6 modules as they are delivered on tape. The dimensions of

6.1.1 Tapes

the tapes are specified in Figure 7.

reed virect

Figure 6: Orientation for NEO-6 modules on tape

Thickness of Module on Tape = 3.4(+0.1)mm

Figure 7: NEO tape dimensions (mm)

GPS.GE-HW-00005-£
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I
FAIRCHILD
I

EEMICONDUCTOR"

LM78XX/LM78XXA

Features

B Output Current up to 14

W Qutput Valtages of 5, 6,8, 8,10, 12, 15,18, 24
B Thermal Overload Protection

B Short Circuit Protection

B Output Transistor Safe Operating Area Protaction

3-Terminal 1A Positive Voltage Regulator

Martch 2008

General Description

The LM78XX series of three larminal positive regulalors
are available in the TO-220 package and with several
fed outpul vollages, making them useful in a wide
range of applications. Each type employs intemal current
limiting, thermal shut down and safe operating area pro-
tection, making it essentially indestructible. If adequate
heat sinking is pravided, they can dealiver aver 1A output
current. Although designed primarily as fixed voltage
regulaiors, these devices can ba used with extamal com-
panants to obtain adjustable vollages and currants.

Ordering Information

‘Product Number | Output Voltage Tolerance

Package Operating Temperature

LM780SCT 4%
LM7806CT
LM7808CT
LM7809CT
LM7810CT
LM7812CT
LM7815CT
LM7S18CT
LM7824CT

LM7EOSACT +2%
LIM7BOBACT
LM7BOBACT
LM7B03ACT
LM7E10ACT
LM7812ACT
LM7815ACT
LM7E1BACT
LM7B24ACT

TO-220 -40°C to +125°C

0FC 1o +125°C

006 Fairchild Semiconductor Comporabion 1

LMTENNLMTEXXA Rev. 1.0

www.fairchildsemi.oom

J1ojenBay abeyop enNsod VI [BUIWISL-E WXXSLNT/XXE LN
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Block Diagram
Input Series Pass Output
? Element 0
3
Current SOA
Generator Protection P
| 1
Startin, Reference Emor
C&u.i? | Voltage Amplifier
Thermal 2
Protection
GND
o) 0
2
Figure 1.
Pin Assignment
LA 1. Input
1 2.GND
3. Output
Figure 2.
Absolute Maximum Ratings

Absolute maximum ratings are those values beyond which damage to the device may occur. The datasheet
specifications should be met, without exception, 1o ensure that the system dasign i reliable over its power supply,
temparature, and output/input loading variables. Fairchild does not recommend operation outside datasheet
specifications.

Symbol Parameter Value Unit
Vv, Input Voltage Vg=5Vio 18V 35 v
Vp=24v 40 v

Rusc Thermal Resistance Junction-Cases (T0-220) 5 ‘CwW

Raia Thermal Resistance Junction-Air (TO-220) 65 W
Torr Operating Temperature LM78xx -40to +125 0]

Fithge LM78xcA 010 +125
Tere Storage Temperature Range -65t0 +150 °C
2 www tairchildseni.com

LM78XX/LM78XXA Rev. 1.0

101e|InBay abejop aMUSOd VL |BUIWISL-E WX XBLINT/XXELNT
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Electrical Characteristics (LM7805) 5

Rafar to the test circuits. -40°C < T, < 125°C, Iy = 500mA, V, = 10V, G, = 0.1pF, unlless otherwise specified. g

Symbol Paramatar Conditions Min. | Typ. | Max. | Unit |§

Vo | Output Voltage Ty=+25C 48 50 | 52 V g

AmA <1y <14 Pg< 150, 478 &0 | RoR >

Vy= 7V 10 20V ’;

Megline | Line Negulation'! T)-+B5°C |Vg- 7V to 25V - 4.0 00 | my @

V=BV to 12V - 16 | 500 2

Regload |Load Requiationl’! T,=+25°C [ly=5mAlo 1.54 - 50 00 | mv E

lp=250mA to 750mA | - a0 | s00 E

ly |Cuiescent Currant Ty=+35°C = 50 8.0 mA -

Ay |Quisscent Gurrent Ghange | I = SmA to 14 - 003 05 mA »

Vy=7V1o 25V - | oa | 13 E

AV/AT |Output Voltage Dritt® |15 =5ma = 08 - | mvrG =

Vy |Output Noise Voltage — |f=10Hz to 100kHz, Ty = +25°C - 420 - | Vg i

RR  |Ripple Rejection™ f = 120Hz, Viy = BV to 18V 620 | 730 | - @8 S

Vomoe | Dropout Voltage lg=1A Ty =+25°C - 20 = v §
iy |Oulput Resistance®  [f=1kHz - [ o | - [ mo

lsz | Short Circuit Current Vi = 35V, Ty = +25°C 2 230 - mA E

lpe  |Peak Currant™ Ty=+25°C - 22 - A E

Motes: E

1. Load and line requlation are specified al constant junction temperature. Changes in Vi due to healing effects must

be taken into account separataly. Pulsa testing with low duly is used.

2. Thesa parameters, athough guarantead, are not 1007% tested in production.

LMTEINLMTEXNXA Rev. 1.0

wen tairchaldsemni.com
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Electrical Characteristics (LM7805A) (Continued)
Ratar to the test circuits. 0°C < T, < 125°C, Iy = 1A, ¥, = 10V, G; = 0.33uF, Gy = 0.10F, unless otherwise specified.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vg | Output Voltane Ty=+25°C 49 | 50 | &1 v
Iy = 5mA 1o 14, P £ 15W, 48 | 50 | 52
V=75V 10 20V
Regline |Lina Reguiation™ |V, = 7.5V 10 25V, Iy = 500mA - | 50 | 500 | mv
V=8V to 12V - a0 | 500
Ty=425C  |V=T3Vto20V - 50 | 500
V=BV to 12V = 15 | 250
Regioad |Load Regulation!'™® | T, = +25°C, |y = 5mA o 1.54 = g0 | 100 | mv
|y = SmA ta 14 - 80 | 100
Iy = 250mA to 750mA = 40 | 500
lg |Cuiescent Current [T =+25C - 50 | 60 | ma
Alg  |Quisscent Gurrant  [Ip=5mAta 14 - = 05 | ma
Cheegs V=8V 1o 25V, Iy = 500mA ~ - | os
Vi =75V 1o 20V, T, = +25°C - - 08
AVp/AT | Output Voltage Drift™ [I5 = SmA - 0.8 - | mvre
Vi |Output Moise Vollage  |f= 10Hz 1o 100kHz, Ty = +25°C - mo | - | puvg
AR |Ripple Aejection”  [1=120Hz 1 =500mA, Vi=BvVioi8v | - | &80 | - dB
Vpgop | Dropout Voltage Iy=1A,T,=+25°C < 20 - y
fo |Output Resistance™ |f= 1kHz = 170 - mo
lsz | Shert Circuit Gurrent | V) = 35V, Ty = +25°C - 250 - mA
lpk | Peak Current®® Ty=+25°C - 23 - A
Notes:

19. Load and line requlation are specified at constant junction temperature. Changes in Vi due 1o heating effects must
be taken into account separately. Pulse testing with low duly is used.

20. These parameters, allhough guaranteed, are not 100% tested in production.

12 e Sairchildsemi.com
| RATRY WA MTAYYA Rew 110
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Typical Performance Characteristics

& a
Kty T,225¢C
Yo m Al = 100V
I = SmA

575 2§

]

{ :
Ruzananf fimay
| z

JojenBay abejlon aANISOd VI [BUIWIBL-E WXXBLIN1/XX8 LN

\\
476 5 .
45 0
G0 B 0 2 8 TR 100 128 0 & 0 B M X W B
JUNCTION TEMPERATURE ['C) INPUT-OUTPUT DIFFERENTIAL (V)
Figure 3. Quiescent Current Figure 4. Peak Output Current
102 T [ T, = 5T
< Iy 5w V=S¥
a - I = f0ma
E 1 é
: P e
="
o i
1 “-I..\ B5 —
2 . £ /
: : 5
0 /
a g 45
0.8 4
98 0 %5 B0 75 100 125 E10 15 2N % W B
JUMETION TEMPERATURE ['C) INPUT VOLTAGE (V)
Figure 5. Qutput Voltage Figure 6. Quiescent Current
F4l wiew lairchildsemi.com

LITEXULMTEX KA Rew 1.0



114

Mechanical Dimensions
Dimensions in millimeters

D

of

_.(-..._...._..—-“‘.-.*-

- B8
101 InBoy 96BHOA SMUSOd VL [BUIWISL-E WXXSLIWT/XXSZNT

E— n---w__'_ﬂ_ Lo |
==

¥ (LOWER LEFT CORNER, LOWER CENTER
AND CENTER OF THE PACRAGE)
£\DOES NOT COVPLY JEDEC STANDARD VALLE.
- + 1A DIVENSIONS REPRESENT L KE BELOW:
L SINGLE GAUGE = 051+ 081

G) ORAWING FILE NAME! TO220B00RE VS

AT ,\..._r D) LOCATION OF THE PN HOLE MAY VARY
r

LM78XX/LM78XXA Rev. 1.0
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TRADEMARKS

The following are registered and unregistered frademarks Fairchild Semiconductor owne or is authorized 1o use and is not
intended fo be an exhaustive list of all such trademearks.

ACEx™ FAST® ISOPLANAR™ PowerEdge™ SuperFET™
ActiveAmay™ FASTr™ LitieFET™ PowarSaver™ SuperS0T™-3
Bottomless™ FPE™ MICROCOUPLER™  PowerTrench® SuperS0T™-5
Build it Now™ FRFET™ MicraFET™ arFer® SuperS0T™-3
CoolFET™ GiobalOptoisolator™  MicroPak™ Qg™ SyncFET™
CROSSVOLT™  GTO™ MICROWIRE™ QT Optoelectronics™  TCOM™
DOME™ HiSeC™ MEX™ Cuiet Series™ T'|r15|lL|:u;;in::c'J
EcoSPARK™ [igm MEXPro™ RapidConfigure™ TINYOPTO™
E*CMog™ Ho™ ocy™ RepidConnect™ TruTranslation™
EnSigna™ ImpliedDisconnect™  OCXPra™ pSerDes™ UHC™
FACT™ IntellikAX™ OPTOLOGIC® ScalarPump™ UniFET™
FACT Quiet Series™ OFTORLAMART™ SILENT SWITCHER®  UaFET®
Acroes the board. Around the word.™ PACMAN™ SMART START™ VoK™

The Power Franchise™ POP™ SPM™ Wira™
Programmable Active Droop™ Power2dim™ Staalth™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGM. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISIMG QUT OF THE APPLICATION OR USE OF AMY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
MEITHER DOES IT CONVEY ANY LICENSE UMDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILDIS WORLDWIDE TERMS AND COMWDITIONS,
SPECIFICALLY THE WARRANTY THEREIN, WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILDIS PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEM AFPROVAL OF FAIRCHILD SEMICOMDUCTOR
CORPORATION.

1o inBay ebejop anusod VI (BUILIa] - WXXSLIN /X XS LN

As used herein:

1. Life support devices or systems are devices or systems.
which, (&) are intended for surgical implant into the body,
of (b) support or sustain life, or (c) whosa failure to perform
when propery used in accordance with instructions for use
provided in the labeling, can be reasonably expected to
recult in significant injury to the uaer.

2. A critical compaonent is any component of 2 Iife support
device or system whose failure to pedorm can be
reasonably expected to cause the failure of the lifa support
dewvice or system, or to affect its safety or effectivensss.

PRODUCT STATUS DEFINITIONS
Definition of Terms
Datasheet Identification Product Status Detinition
Advance Information Formative or In This datashest containg the design spacifications for
Design product development. Specifications may change in
any manner without nofice.
Preliminary First Production This datasheet contains preliminary data, and

supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order 10 imprave
design.

Mo |dentification Needed Full Production This datashest contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Ohbsolete Mot In Production This datasheet contains specifications on a product

that has been discontinued by Fairchild semiconductor.

The datasheet is printed for reference information only.

LMTEXR/LM7EXXA Rev. 1.0

wivw fairchil dsemi com
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