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ABSTRACT

This research project demonstrates the wireless gas detection system that could
be applied to microcontroller which sends data through the wireless transceiver collect in
database and directly display on the receiver. Main component is MQ-6 gas sensor that
controls on the LPG sensing by microcontroller and Zigbee module. The particular function
is receiver and deliver signal on frequency band 2.4GHz as one way communication direct to
PC. Input unit has collect on database then will be display on Web browser and also wamn
to central processing control at the same time and report an e-mail to controller when it
found LPG leak out.
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2.1.2 Tasstheniodiu (Local Area Network: LAN)
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PHY | .
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24 GH2 2 4835 GMr

(] ar ‘J
g'dﬁ 2.1 vavdryeytuuazauG [10]

Zigbee 1 Physical Layer uay MAC Layer wad IEFE 802.154 &uiu
1 nsgIuNTTAeaslianauuy WPAN (Wireless Personal Area Network) 7893un13vinaiu
fiugunsaivszan Low Data Rate Waz Long Battery Life dwilugunsaliieariu sensor
ATUATIWWNE BAETMNTIN Wavnsinsmalasadiy
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Zigbee Coordinators Lﬂuqﬂmﬂizmuwamaﬂu mnmﬁ'[un‘rﬁmﬁwm‘;a'lu
CERIRE
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ZigBee Nodes

The ZigBee Protocol defines three types of nodes: Coordimators, Routers and End Device, with a requirement
of one Coordinator per network. While all nodes can send and receive data, there are differences m the
specific roles they plav.

@ Coordinator S\ E
NIC

R

E R
E | EndDevice E E

Coordinators are the most capable of the three node tvpes. There is exaaly one coordinator in each network
and it is the device that establishes the network originally, 1t is able o store information about the network,
including security keys.

Routers act as intermediate nodes, refaying data from other devices,

End Devices can be low-power / battery-powered devices. Thev have sufficient funcionahey to talk to cheir
parents {either the coordinator or a router) and cannor relay data from other devices. This reduced
functionahy altows for the potential to reduce their cost.

ZigBee offers these advantages:

¢ Openstandard with interoperability between vendors
°  Option for lower cost, reduced function end nodes

3Ul 2.4 Logical Device [10]
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Star Topology

dle FFD ﬁwmti‘luﬁ%gausn U383 Network  U89AULEY LAYy
nanedu PAN coordinator W& ntiuaziAs@en PAN Identifier mmmau‘lunn‘l‘&‘lu
sruviuatisnay Application : Home Automation, Personal Computer Peripheral,
Toys and Games

Peer - to - Peer Topology

ua‘t}n‘smmuummwmmﬁu PAN Coordinator maﬂnsmwnmmmm

ﬁaﬁ’liﬂUﬂﬂﬂ‘iﬂlé‘lu']LLUU Peer - to - Peer 16l uag Peer - to Peer Network a@sadiay
ulévi ad hoc, Self-Organizing waz Self-healing

Cluster tree Topology

Tun13a31958UU Cluster tree PAN Coordinator %"T.'Umi.adtflu Cluster w3n
13831 Cluster Head (CLH) waz Cluster Identifier (CID) L'fluﬂua waamﬂuumﬂ’maan
PAN Identifier uazvinnis Broadcastlng Beac:on Frame 1Uﬂqaﬂﬂ$mﬂ11Lﬂaq wauiile
aﬂﬂimmau'lmunmm Request Wit CLH 91nths CLH 'nm’ritmmuua"mn'uaaﬂnim"lu
Neighbor List wuulilugnta(child) 'lu-nmzwqﬂnﬁmwmm’lumawma CLH ftily
Neighbor List iniluwitng (parent) wdwmniufivinntsds Beacon uaunsalisussly

Cleeter T 3 r @ eav oo
SIETIE & Bl Snnciiom fh cr

@ i

o @ Heduoud Furmtion Daviss

gﬂﬁ 2.5 Network Topology [11]



2.2.1 lugadeastoyalias Zigbee

3‘&]'-71I 2.6 luga Zigbee [12]

2.2.1.1 aua@rianamaina
1) nauanalagvialy
- AvwiAlun1svienu : 2.4 GHz
- @EeTne - Hage LUy Whip
- szEEyMI LUy : dega 300 vn wiaUszana 100 was
- EBNAININANLTL (WUU Line-of-sight) : gagafiauszana 1500

LUAT

- A1A9gean : 60 mW (18dBm)

- arlaluntsiudayeyas - -100dBm (1% Packet error rate)

- MaiRIUTBITINeSR @ AlnsafMUARUIIeNALIS X-CTU
vl

Sunrendendmivieswladaanueudendiu

AInea ATazden 10 Un

BunALEWHARINea

-qum: 0.96x1.297 i wie 2.438 x 3.294

LYUALLAT

-l : 2.8v. i1 3.4v.

- nszudlwih - Lﬁadqiazga 2115 mA , Usenin
10 mA Tulvumaamdanuitliiass +3.3v.

- gamafifldan : -40 fs 85 awuvaFea



2) AauanAsumsdaansdaya
- awnsainuduglasahnawes
. é‘ﬂﬂdwwaﬂiagamuﬂé’iu‘iwq : 250,000 Unraiuni
- smvinsaeventeyasynIy (Vsalsn) : 1,200 @ 115,200 Un
Ao
- jluuulassasedoyaiisesiu : gasegn (Point-to-point), 75D
wagn
2.2.1.2 M3

20
ADO/DIO0O

20
oDOUT AD1/DIOTo}—19
oDIN AD2/DI020f—18
oD08 AD3/DI030 =17
ORESET RTS/AD6/DI060 f— 16
OPWMO/RSSI ASSOC/ADS/DIOSO b= 15

OPWM1 VREFo
o(Reserved) ONBLEEPo
oDTR/SLEEP_RQ/IDIB CTS/DI07O
OGND AD4/DI040

DL D PR -

—

gﬂ'ﬁ 2.7 msdnmuadluga Zigbee [13]
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.:i ar & ar -]
139N 2.1 mﬂmn'uaq'[:uﬁa Zigbee wazvantiunisyinau [13]

il Fou AV

1 Vee visiglRE +3 3v.

2 DOUT TNBMWRETaLAYNTY

3 DIN dunmiuteyaaynsy

4 DO8 YUBWIWARTREAYEI 8

5 RESET W3wanan (wanvin “0”)

6 PWMO/RSSI VUBWINA PWM 183 0 Uaz Yo inALERIAI1
WS9URINTTUd A

7 PWM1 U WING PWM a4 1

NC Lilgau
DTR/SLEEP_RQ/D18 | widuwaiudnyaiailvingavinauingluueadunie

Wurdunpdineates 8

10 GND VIRaNT1IA

11 AD4/DIO4 WBUNABLIGEN 4 W8 VIBUNAL NINAAIRDA 4

12 CTS/DIO7 suwniudgauuInsdeyainlaad
(Clear-To-Send) lilunsaiuaudamzansiuds
deyavieilumdunmaninaddnea 7

13 ON/SLEEP TILAIAD VI
“17 : aglulnumyineudng
“0” : aglulvnuaady

14 VRE vwleussiudddmivlugaudasdygraeunden
WuAineanalu Zigbee Series 2

15 | Associated/ADS/DIO5 | vudMAATUEMTTBNREV3OVIBUNABINARN 5
V30BUNALEYINAATRDa 5

16 RTS/AD6/DIO6 | wemiwaudsmymm3aalunisdadoya
(Ready-To-Send) l¥muauinmemiivdetoya
viailurBunraunden 6 vialunduwa
L@ MWARINea 6

17 AD3/DIO3 MBUNABUIEEN 3 VieTIBUNALE NINARINDA 3

18 AD2/DIO2 ndunsewIien 2 vievidunaleninaninea 2

19 AD1/DIO1 MBunreufen 1 visvdunaleninanInea 1

20 ADO/DIOO MBuRREYEen 0 wisTdunaleiNAAIRea 0




11

2.3 winmsiulreuialae¥oNaumun (Thick Fitm Gas Sensor)
Fuduweiufauuuiildndnns “Wdumnveslowadn”  Huwfadugeioin
Tmidlivdnnisvesansisinh - fdueiuuuiarlivilouwuulanssiisinssurunsiud
asuusEwiteduu q vedidy
Fduweswuvarsiwanhiilslunsasaiu AaulInsiduesTin mns‘lw
unaﬂwn‘lﬂuaqmnuum‘lwmm'iauamﬁ?mﬂuummsnﬂuuna Tﬂﬂwmmmuwama"
mm'm'rm-saua}:fgnﬁq‘huuwuw‘]uamquuuummaﬂaaﬂumsauasmauuasmwaﬂ

| o v & ¢ o a ¢ ]
AN 2.2 @N1EMIVNRUTesigugesunawuuNauvuivesslguuusn [14]

Aaus #AnNn

aauniin1sufuRa -10°C-55°C

qé =
aaungiinazan -30° C-85°C
s Vv A v
siamulvian, RL wWasuulaala
ar =S o @ [ < 5
RIIMIVILNANA eI ITULeS, P < 15mw
AT IAUNINIUYDIIS, Ve AC %38 DC 5 V (a4g9 12 V)
IR TILTIAUNTINUYSIRIVIIATILT U ACWsaDC 5V 12V

fiduwafuiauuvilinaneenledvesasidaii fudnnisyneu e
mwuwaﬂ-'nﬂm‘lwsauwamwnu 350 °C iilesiufuufadhly aan-m.aumvnnﬂﬂm'lﬂ
vuivesitduialHlunsulva Vil sl usngduiien q wils

ANIANATENYBIAIAIUAIUNIUAING TIATOIIARAZILLAT NS oA BV
Armsvield fufumaldaeesiiianumngay faunsaieaugumudana
Uszgnalfithnesidiousdis visussgnilianinsagumesnlagszuumauasld

nnglii 2.8 () Wunswmeageudelldou ehu'i.ugﬂﬁ 2.8 (@) a1 1
wazn 3 Aetludedninnuieou 112 war 14 asdadiudurenduees 4
ueslushediivsgnimualiléusuadounsit 5 Taad




12

~ . .
] ®
. . : .,' L
ll
| I
| PR ERAS] :
t
= l Vo ' o & v
UM 2.8 (N) wanasumiag e (9) K1TInAdauTULUBIAY [14]

d s o 1 v ar ar J
Wedduwesaanwuuid  meudumiutawdugesiazanasiuiilagd
1 U as L3 ar . 3 o v d v L
A umMuTasEIduees (Ry) Amnaniaunsafnalinnusieasumeiue i
ar ” 1 1 d”
(Vo) AgRsIUENsDLUY
Vs -F,

TE'LRL (2.1)

out

Ry

Wasnahmwhuesiiduwes ssimuamesasidin [Rs / Ry tufaa
vasruiumuduesluvasiianeiiuia (R) dedmuduurenduweiiionnia
u‘%qw'é (Raw) ﬁﬂﬂﬁmnuﬁammuﬁuq

mdsgaydeiidaduges sranunsanildan

= ch =< R ¢
Ry +R,)?

Ps (22)

o Rs = AR UYL EULYDS
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e 511t SRLVAL FIRIERANN L I # ! T——
) AL 1 Pkt

o ‘u o & 0 =i i 2 - r o <
JUN 2.9 avuduiusseninsamuliluniswdsuAianudumusendugefufawuuiay
3 2 o o [
MUFBANULTLTUTaIULAEIUSIE q [14]

Tuguin 29 wandliiiuruduiussenitaudidurewiaudazaiade
arulilumswasuuwasmuiumureadues winsannsaiamemaliuiavsls
AT umuismnetmauiansieediraei faiunailufaiazinsialuaden
auhiildmnaududureuiains Imfufidsuuas nswasuwasdnaninalius
Lﬁgauﬁtﬁﬂa'm’m'su.'u'qu.mﬂ?{aumqﬁ"uumﬁw!ﬂ'luguﬁ 2.9 wWasuwadluée

Pamsiilunmsldrudiduresuuuiduvun

1. wiwnliidumefuddesiaimeldmmduguiuszemn

2. Wnarsseywiluifeliquaniavasiufigaiiiauadssnmdodeu
gampiiiGeuvesindureiuia ssgniliseumadhaiaieu Taedidudu 30 °C &
40 °C FavzgeningumgiedurasiirdwitRam

3. Aesinquantivesiiduieesufandsniujofauuiuduinndd
24 Halua iageunadssnmussiauduves

4. puauiRvewhifuefufaiilanananzdesitnmsialuuiiaitenisa
azomUsrInuiasunmudy q
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o s L) ar 3 ar € o ] o v
131N 2.3 GI‘]EJEJ’NFgmﬁﬂﬂmﬁ-’d'1Wi'lz‘l|9<lﬁ1’3L%ut.‘?]ﬂ‘iu.ﬂﬂjum‘]d‘1116]-18149 HEIMANN [14]

doviln

AF10 AF20 AF30 | AF33 | AF35 AF50 AF56 AF63 AF63P
- lovewda | .
. wia LP el anuea
- . ATSUBU- o = - | ledunil a
uianasedv | lalasiau ; ATuyva itmu (st .|
uausnlud Leanagad
) - YAUNAI
vioagsu
f 500 ppm 500 ppm
g1ung 10 ppm — 50 ppm — 00 ppm - 5000 ppm
i PP PP _10000 | -10000 | 100PP PP
ATIITU 1000 ppm | 2000 ppm
ppm ppm
AR
181 (mW) 530 780 535 680 530 690 690 680
gaan
qﬂn‘srﬁ'ﬁi = r1
- sanleduasasidni
AT
Tagun finifiadaasy
Tavsilaa luanu 66 fired
mteaiul ATUNTVIIINALAULAdARA (SUS 316) vuna 100 mesh 2 4y

b o ar 1 L s = Q‘A
'll’r)iﬁlaﬂ’Nl.‘VlﬁuFlﬂdﬂﬂ?‘)ﬂ‘lé"ﬁ']ﬂﬂ’ﬁ']ﬂﬂ'lﬂﬂﬂ'l'w‘u aammﬁusqqumwnu

Py

v

25 °C 42 °C wazmuAudIWET 50 £ 5% usuadeuiiieliaees 5+ 0.05 liaa

4 n‘ ar o « 1 v - =
usapdsunAMIIATINSaY 5+ 0.05 Taas Arrudtunaulvias 5 Alaleviy — 10 Alalaviu

+ 1% ailunsihanudauarminuinndt 48 alue wsvnldassiunzdana i
Aveldrmuans1eiusenly
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2.4 uiaUlnsideuven
wiaUlasideumar vuneis “udalalasaifuauman As Twsinu Tnsfidy
vadiiatuny leleduny wie T71idu adwlasdramil viiavargedi saniududulug
Tﬂam'lﬂﬁmmiﬂnuﬂammtaﬂmumuﬂ wiamamsaufianssy diulurmsAuas
AAFINNTIN ‘li‘e]’flﬁ']‘iilﬂﬂﬂﬁ A waa W uia (LP GAS) vi3e ufiallasidouman dudusnus
#9379 Liquefied Petroleum Gas uﬂﬁfﬁﬂitaﬂuma’mammﬂuunawafuwﬂuua.,ﬂ'nu
fuussemia Tasihfminuszana 1.5-2 wihweseanis msﬁ’lmmﬂimmanmmLuaqmn
uwidazgndaliegluanmusunaineldrmusuiioasmnsenisiiuuazmsvuds dean
amduuiamariisznateiule aunsmhlFoulduiailnndoumar Wudomadis
anuddnluilegiiu iussnuninats Maluafadeu Suewns faaas wm'i'uaﬂﬁu
gramnssy uazlusasud Wasrndudemaiivudiasanividasiiiu wariidfgde
wlniuduAnhdesnindomaiingy
2.4.1 undsinvewiatlnsdeuman

2.4.1.1 Tnaszurunsnauisiuaululsanduisi

FeaglduAalnamunarfamulssinn 1-2% udteuiiaginiuiuiv
ndu ﬁmusmf’:u.avLﬂﬁauéﬁﬂuaéaamﬁuﬁau winantainh Al Sauaul
gaunniivszane 340 400 °C mnuua"nnmmamanau Faneluusznoudinin (tray)
Lﬁuﬂuq varedudu lefeuiasstuly maLaumma.,naumhflu-ummmuummmmu
e ua:qsag-uu‘lﬂwagﬂumqqﬂlﬂaﬁmazaau-uuqmawwamanauna‘[aimmi‘uauw
Hanuzduuia (LPG'svuaa'luehuﬁé"m) ehu‘lﬂmm%uauﬁﬁ%mﬁaﬂﬂwnmaua ey
u,slﬂmaanmmmauﬂa'Nua..,maua'mmuaﬂau Faldun wuwnnaphtha) dhifunsa
hifufien waztiuium sy mgﬂw 2.10

lalasarsuaudisianusiiuuiaiosnsiadruvureaensusiy
Sendh “ufatlanden” feuszneudedunauyes uidlslasansusuiiiaiuey 1 avaey
09 4 szmouuavilufialalasiaudalid (H,S) arsusulasenled (CO,) lulastau (N,)
lelasiau (H,) uazduq Yueg Sududeaiiavisusneenlasiuiatlandeusudamiao
wonuiiallnsidouman (gas recovery unit) ieusniarlnsmuuasiuny Mieula
Ulasideamad) senin Mntuufadlandsuvarssgndadmizenen 3eldleanln
(caustic soda) Iiewsn@Inse (acid gas) wu lalaswsudalva (H,S) arsusulasenles
(€O, ean itnnfuuiatlandeuvasrgnddludivludufusasiianuresmas
naldnnuiu
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il ".'1-‘1 1

o i\ 109 [

[ 20071 l LU s adiag 'j
{:‘;_;",’:'l anidu el
=] ’mwﬂ
e IS ] T ¥ @

. -
f—r |EU 350°H g, 4 A em Wi o
orud AWDIW ¥ oo om
= ~ - me SVl .4 t » iin
i fla~~s0a50 K 3
sl Wiy [i—
= . o > s m:emm ==g
TS P “'\v 2
m |, TOSantn o Vi .
Gove — | =
= — Gl
|——-“r‘ e | )
L I N o TR
! &
s :7’;:‘\‘ I
= » —
~h WL
L B |

Mf‘\—\t o
[ ersmtemend WIBW
it S B e’ L RN
Mianu
L A U I o
LRI Wik
rr—— o Y

+650 ) i

o
%% e

! IREARE
[} 1‘
VAG)
650-720 1 % 8.y
‘ ‘ 4

WHILLLIINADLS

LR MR EIRTRN

s

- v < o a
UM 2.10 unasimnvanfatlasiasuivas [15)

2.4.1.2 lavnnszuaunsuenuiassaiea

Favziiufalnsinuuaztamulunfasssuvauszana 6-10% ufia
533UYIA ﬁﬁﬁumazd\nﬂ'ﬂ@smanuﬁa (gas separation plant) tHeWINITUENLETETS
lelasaiveviiiiegluuiasssueid saniundnfusiviiadag q Ae dinu Sy Tnsuwu
Uy ufiatlasideuval tasuidledusssuyd (natural gasoline, NGL) nszuIunTIuen
uLiasssueid Bududenisidauianfveulneanld (COp) uazinidovu agluufia
sssutResn neu lasnszuiums Benfield aldludadauaniuaiun (K,CO,) :.flumim
uwiamsvaulasenled uaznszuaunsgadu (absorption process) lagldarssinan
molecular sieve %qﬁé’num&ﬁugw;u v?’mﬁ"nﬁﬂﬂ%’mfﬁ uRasssumATiuinmieies
tiudlulu turbo-expander tﬁaaﬂmwnﬁmn 2500K 1flu 1700K wazaamusiuas 910
43 u13 tflu 16 urineuudidadigueuaniionu (de-methanizer) fimussgnndunanasnly
wazdruilindefadiunanyes uﬂﬂ'la'[ﬂ'sﬂ'ﬁuauwumiuaumuﬁ 2 a.,ma:u'uu'l'd

(ethane plus stream)maq’luamuwaqmmuazﬂzaanmqmuamama Faudntasin
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Wurenvadinanazgmindigrensndmy uazveusnlnsinu (de-propanizer) eusnd
o wazlnsiwueenadwusielu Tuveusn sl InsmuazgnuenesansdiuUuTes
va druueaity Fududiunauvednamuuasfmazgnuenseninaindiunarcueme
uazdundnasiieonanvenshudAe uiidlsdussama fguil 2.11

BRGM IRIETI

— -LPG

(’ VALHNDIY I
! = Vagunn

" < , RS ISTRIRT!
VWL aEugan

YN i

oL
FS . -
ﬂ L WVAULNTNW MR SRR

SRS

TURBO-EXPANDER

i

Mmeiamu
]

T R
_f’ E '4:..1 :i WA DILH T
=

dud q6l 9
1 aiy LEAN BENFIELD

——

iy )y P

dhasan
RICH BENFIELD k222

Wiy BENFIELD

JUT 2.11 nszunumsuenuiiasssuyi [15]
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2.4.2 auamninvewiallnsidouval

2.4.2.1 puauiamaail

wiallasidemmal Usznaumelalasaisveu fifidulsznavvas
A1sueu (O 3 ezmeu uagariueu (O 4 evaew lu 1 luiana lelasarfueunduil
Usznaualg Insiwu (propane) = CsHg, TUSUAY (porpylene) = CiH,, Tamu (butane)
= CgHyo, UrMiau (butylene) = C4Hg miﬁ'i::nau‘lﬂmﬂﬁuauﬁﬂﬂﬂgﬂg’luehuwawaq
wiallasideumal erauvudu 2 adulvg) Ae winlalasaifueududa (saturated
hydrocarbon) uazlalnsarfueulaidud (unsaturated hydrocarbon) ngulslasariuau
dud loiud Tnsiwy wesifadiaonu (n-butane) Teledamy (iso-butane) AuauAnIAll
wandladagy 2.12

gulasen fuouia (seturated hydrocarbon) Wt Tl (propane) woSiaiany (n-butene) lTsfwn (iso-butane)

H H H HHHH H CH,
=i L I char=tind | o]
H=C—~C—C—H H=C—C~C—C~H H=C—~C—CH,

By} f % I
H H H I!I HHH H |!|
Propane r-butane iso-butane

ruilaiasmSyonlidui (unseturated hydrocmbon) Wit st (opylene) w i gy (rbutylene) blsiiiu (so-

butytene)
H H H
I i |
H,C—C = CH2 H,C = C—C~CH,
I
H
Propylene n-butylene (butene-1)
H H
A /
H,C—C = C—CH, \
! / \
H
Butylene-Z (mixture of cis and trans isomers) iso-butylene (2 methylpropane) (iso-butene)

U 2.12 anaiAveuiallasdeuman [16]

whallasidenalfildn1a1nnssuIuAISLEnLAasTTUTIRTY
Usznaudhalwanu Wudlvg) dadiuves G uas C, Tusgivundsauiassuei mn
Ifnnszuumsnduiniuiu wsdssneudetiamu dudulva) wazewiinisnay G uas
Cy 1u3ﬂ11m'laimm§uau‘lﬂ5ue‘x’q (un-saturated hydrocarbon) gainusznaudnalnsiauy
(propylene) uaiifatiniidu (n-butylene) laluiinfiau (iso-butylene) uaz butylene-2
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2.4.3 AuauiimKngam
ufallnsideumaailiiuag 2 anuy Ae veunauavuda sufy Sududes
nswisgaantAanmsnmvsiuiatlandenvanidesdanuy fil
2.4.3.1 uiellas@onmvailoagluaniuziuveunan
1) Iaien uavan1iingd
Weannueaniiyadanduin Ae Insiny figaihen
winiu -42 °C wesliatamuindu 0.5 °C leledumu windu —11.7 °C iy weaiiil
ﬂmumﬁuuﬁﬂ‘?‘;qquﬁﬂﬂﬁuazmmé’uuﬁa"umﬁd’wﬁauﬁasqné’ﬂ‘lﬁtﬁuﬂaammag’(uﬁ’q
meld armduvdothdsllutduely dauduiviildueait3iduveanar e sausy
18 (vapor pressure) wu ﬁqquﬁ 15 °C anwaulavaslwsimuyigy 7.3 usseinia way
igaumgiigatiu manudulefesgaiussTnsnuiigamagil 96.67 °C mwduilldaawiiu
41.94 us3EIMA Wegamgiiganiiiinsimuazliiiuveavar uireazdadsanudy
1A 41.94 yTsemAfL gumaill 96.67 °C  uavamAu 41.94 UIIEINTA fife
anmgngadmiulnawy
2) AMIUVUILLY YSHIATIIWISLAZAT AT UL

1 ar | S o < 1
ATTUAUILLY ﬁa anTdIursN N MUNAanilavigdI e

1 4 = 1 1 1 o - ar 1]
vy Aigamgil 15.5 °C mnamuuiuvasiwswudidwiniu 507 Alansudegnuinniuns

1
o @ L) '

dwivdwnaurasaumuantuine Yinasiimneg Insiwuddiiassamnzwindu
2 gnuiaritumsrady safudrdesnaiuinanulsld 10 Su Tnsluusas Suilrudesnis
0.5 i axpsliieifiouemmiqethetiosiign 10 gnurariung

dIMTUAIANANTIUNIZITUARITIORTIAIUVBIAY
vuruiusznivufallnsideuvarigungile saumpinilsiuiiiigungi 4 °c
Megity Amwdidunzvednswumariigungil 15 °C fawviiy 0.5077 daued
atamu Wity 0.5844 uazleledaumuiniu 0.5631 duiuufatlasdeumarluda il
Wuveamarnsiuinini é’qtﬁﬂﬁuﬁa?ﬁ]’ulwumsﬁqmﬂnuﬁiﬂmaulwmsﬁuv‘i‘mm uay
wiallasideuwaninlvaaslilusssueh gaass uiatlasduumaifiszasyluiu
Feorrasiliidadadsuluriasiindlnasinuinaiufallasdenmar eanluly
uenInilgumgiideiinadermmmuuiy Ao ogmpiiviiniiu mmmunuivvesasdle
agluanuzYBIviaIIvana

3) ATIVLA

anumvila (A1udula) Ae Arwannsaluansdumunis
Inavesveslua (veuvaiauda) fifldenvusviove veslvadwiiafy sxiiaiamila
uansneiusziula i uiallasidemmadluanmvsavalvziimmamiiatesunn (Aumiln
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Yoy 1 wuinesd) mﬂﬁmauﬁﬁé'uﬁ vi'ﬂ'lﬁ'uﬁamaa%"ﬁu‘lﬁéﬂﬂﬂ:‘wmmawﬁﬂE‘iu
u.a.,uaﬂsnﬂuu,nai‘ﬂlm-naaumm'luuﬂzuam'f“’lumswaaau Wesanfiarumiiae guUn3aln
{Hedos wu du 3 Jadimsdnunsesa miﬂ-‘asuuaﬂnmmﬂawamu uﬂammtaaumm GE
maaaanuuu'lwmm-'anv:uﬂamsanwsau.a zusaugala amwnm"uwamammwumawaa
lna na'nﬁa ﬂaa‘lwawuamuvtﬁuﬁaammmaamwnu awu Armiinazanas wadly
wid waamwnuawummwwuﬂﬂawuma

4) arudula (Vapor Pressure)

u.ﬁauaaﬁ'{itﬂaﬂﬂu*sﬂatﬂumw:?]ﬁma'lﬁmmﬁ’ua i
amuvr’ﬁlwmmm uaawaman.;s-fmaLﬁﬂamuﬁanqaﬂﬂﬂmuas.,ﬁ'umu miuveuval
auniummi\ﬂaum (Saturation point) Faezngaseme AruduTesuiallnsidauman
mﬂanmurian'n “danuauloausa” mmﬂuﬂu'laanﬁ'nﬁuﬁiﬂwanﬂmauﬂ’ﬁmﬁzma
(vol latility) vesans nd1fe Marsladinwiuleg wanviaiuansasemeliiis wa
Lﬂummunuamunnﬂ,ﬂamw na1AB Dgaugila mmmaulaaumﬂawuma

5) anusouudilunissave

A Souudilunisseme Ae Usinuanueuiidaddlunis
semRovnEimnuesans L“r’iauj5auamu~mnﬂaqmmlﬂuuﬁaﬁamﬁaﬂﬂnﬁ (u A7Y
AUVTILINIA) NTBUI mmﬂﬂmauma:mnmaanmwuwumuﬂﬂmmi Lwa'lﬁ'lmnaum
\Huvesmarfinnuduussenne ua-'mm'm'sauu,cmmmammmaammmwnawu 34
wiallemdsuvaniidnanusouwdsosniniwnnsniu maunannﬂaaaaanmnm-uuvmu
unamm%"s"ma ﬂ'mrlu.namm's-'ma'lﬁsaaq‘lm'summsaumamﬁ'nn'saumﬂumm
mumwiamuwma'm'lmawumm m'lvmvim madm‘nmswﬂ'wuu‘iﬁiUﬂ'mJLﬂuim
uiaiulngd

6) ATmTouT UM

mmqmauw.mv Ao U'smmmwﬁauwm'lmwwﬁa
wu':umvnunnamunuawwuqaqm :mmaLﬂuniauﬂaai/nhnm/mmwawaa VED)
Uﬂﬂ/ﬂﬂuw’aqmmﬁulaﬂ gy maaa‘luamuwmmm ATNAUALT 1 USSEIMIA QUi
25 °C  AwrnuSaudumizvedlnsinuliniy 0.6023 uedtadamuwiniu 0.5748 lolwd
VUMY 0.5824 commercial propane 11y 0.60 Was commercial butane Wiy
0.57

7) dusvavisnisuened

wAallasideuvaaiiduuszdninisvenadai 15 °C
Uszana 0.300/°C dwiulwsiny uax 0.002/°C dwiuiiavuguugil Sagentsvenedai



21

1N ﬁuLaﬂf’;ﬁmf}uathi‘iﬂﬂuﬂﬁﬁ’mwﬁmms@qqﬂﬁmmmw‘uﬁﬁguﬁaaqmwzﬁaﬁa
diuldluanimaamaiicng q fu feiu nsussyuiatlasdammaradufnsdeundeiiing
wileufawanly Tasludiuvesdarinilazillouiaay wailkietosfubiliAnmnudy A
nMsveivetaivalunsdifiufaldiuaudeufinund uenaniissuuviedasing q fid
uhatlasidouvardindusissfinagunsaliisd wuuszuie (hydrostatic relief valve) 1y
szuue Fudiugunsaiddaydauils
2432 puautinumenmuswiallnsdoumeas Wesgluanuy
\Huuda
1) ATIMULLY UB1NRsTiwiziasA e 9diwig
Arrmdnsuwizveaufatinndsumanieduuiasy
uansiidndiuresarumuivsawinudaduanafiguugiivazrududiontu vie
namdntgnilvinduduaeidiiiiuiufelandonman Weduuiasminduiuines
211 (Harumuiuduvesainie = 1) “ﬁqmuqﬁ 1550 °C (600 °F) u AR
ussIn1A Insnuildarmddunsdaidunia wiady 1.5 uar damu fidanu
dsdumezdlediuuia wiru 2.0”
fafuufatlasdoumadluaausiduuiazninnia
o iatdanishlmatuuiasrlusumegluiish uasdnFuaddindunssueh
wiegeaed ufdenveslvannily viliiaguRmelvivg a gadanindnasauiuniiufa
A mmidn uiatlandenmeanlugnuzveuiasiimumingtuilogamaiigeiy
2) Anuanusalunisdafivesuiallinsidsnivan
(Compressibility factor)
_ dwmiuufiagaunil (Ideal gas) mmduRusYBIgUMYT
AMuAuLazURINAT annsauandlag @aumsan1ig (Equation of state) Ag

PV =nRT (2.3)

(P = A, V = US1nas , n = annulya | R = gas constant T = gamall) uadmiv
wiaueafideiidnsaidsuuulinnuiagauni dniu eliaunselfaunsanmsld 3
suiudeaiuAiaiuaunsaluniseniiveania (Compressibility factor, z) winlulu
aun1sfe

PV =ZnRT (2.9)
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dmiuufialigaund aedl Z awfidrdosndt 1 Aefigamgil 15 °C a AwduLsTEIMA
sy wasiatdanu wazleledawu fidh Z = 0.984, 0.969 waz 0.971 muddv

3) f9nsgnlval (Flammability Limits in Air)

uﬁﬂﬁ[ﬁumﬂ"lﬁﬂzﬁ'zhedquwauﬁummmﬁmﬁdatﬁmﬁim
Wudagnluiiled iwefiomianaueglusSinaimemne tamsanludildazuans Andy
ansidIuTasas (%) U?mmuﬁasiaa'm'm AMNIATUAILTNTUGIYe 199 5N sl
ISendidavuy dunsiudideniidvevan uiallasdeuman wannsognluwivie
ﬂﬂlﬂ‘lmﬂﬂamauuﬂauauaﬂ’lummn 29%-9% Aedfiufallnadsumandingy 2 diunse
1NN 9 mu'lumuwamlamﬂaﬂua'm'mnuafm'm 100 du drunaiuierlifalv

4) aungilvensinly (Ignition Temperature)

maﬂaﬂqmuammﬂf.i'lunumamaaaw.aﬂamwnuﬂmmu.a'J
Wowdsianiuanivifies wiwghifisgnmelnnioanwvavesnsaal amwanmammsmnm
msgninimusisunaiizonigungiivesyainld (lgnition  Temperature) Luasmn

guvpiignanlivaslwsinu fa 460-580 °C  uazvesiunuda 410-550 °C  Fufu ufa
Masidsuvariadalildnnidadeutuidiuuuiuidadaln 280-430 °C wasiiy
Alga 250-340 °C é’qﬁ"’mﬁmﬁ’uL‘%'au‘:‘fﬁqﬂei'rﬂﬁ'i'iuﬁa?ﬂmnﬁuummﬁﬂ'nuﬂaamﬁaqqni'l

5) gamgivadaalv (Flame temperature)

gamgiiveadadlvitldnnmsimilndveswiallnnidoy
wargannnediazvasiilavizin 4 16 1y naeundn veundes agildsy wasuri 1Wusu
laewsiny figamaliveadadlwlueinia 1,930 °C wardamu 1,900 °C faiufumny
dmunugaamnssumasilany uennigiauisailuliluniseviedeuadouduin
wazaudlaag1eiilssansnw |

6) Ardanny (Octane Number)

unammitaautwa'zumaaﬂmum Uszua 95-110 'ZNEN
nhdenmureniuiuuudy i}wm“ﬂums'l-mﬁuwat.wawaa‘mﬂuﬂmﬂ

7) 8asrdmTnasvewmva/uia (Liquid/NVapor Volume
Ratio)

uaaﬁﬁma'uﬁaszmtfua-'tﬂﬁuuamuu'hhﬁuuﬁaﬂ?mmw.,
Wasuwasluagann ﬂm?ﬂawamwﬂu 155 °C (60 °F) Tnsiwuwmas 1 miauSuns
maﬂmatfluuﬂa%uﬂsmaﬂf]u 274 WU2e drutavumal 1 nhedsnas manmatﬁu
uiansiivsunandy 233 mheduiu uiallasidouvasluaasilbureana §1500mn
wiliduasrsmnnniiluuia wssdwauiteenuidureanas enareduuiaasiiy
UuAsunty Lﬁmﬁmmuﬁamnm'mé’uﬁﬂauasa*mqumﬁaianﬁmn
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8) Uiaemailslumsilug (Air Requirement)
Ltﬁaaan%wul.ﬂuLtﬁaﬁﬁﬁmnaua@ummﬂ 21 % law
UsinmsuazfiulladedwiitaliiAanaseninl dnfutiinuemaiteudilulusess
1wmvﬂamﬂsmﬂmu.uuau'lun'smnunauaawmm'ﬂMuamaauusmmnuﬂﬂ%vnmmﬁu
uiamsuaulaeenleduasiuaznsdsuuas Weuluaunmsnilasselud
GH; +50, —»3CO, +4H,0 (2.5)
C,H,y +6.50, —4CO, +5H,0 (2.6)
faziuldnaunisvdrii Yunaeendiuiisududenis
wnlyiiedwauysalazdu 5 vilunsdlveslwsiny uar 6.5 wirlunsdivestnmu eswn
JInrueandiaulusiniaiivseuin 21% avﬁulum'ﬂ.u'l'lmﬁm:.wuatiNamjiaj
1 gaurAdues azdedldeinia 24 gnuiadiing daudamu 1 gauiddiuns il"l'tia’iﬂ’l?i
31 gnuUIAALIRAS ﬂquumaLﬂ“?aumamﬂuumumwuuaouﬂa‘iﬂwﬂaaummﬁmmsﬂmw
2InIFIANTNANIBY
9) Arprmsauveam sl (heat of combustion)
AnTauTaInslmivssudatlasideumal wuneds
AUTnuaudeuRatusnmsitewiatlasidsumamiluiedwiin wiewidwiie

Yinasuenlnlifiausuussonie uazauuiiung (25 °C) AmiSeuvesniswnlugd
Wuditiwendnuanifvendama uaddlumsiunumyssaninmdnuiouss
\R3aadns

10) @ nAu uarn1sazany

uhedlnsi@uanaruians Lifid Lifindu dafu v duan

o

wiallasidsumalFedosfuarsusenauiiiindumivadludie ma'lwﬁ’lﬁ"iﬁ"nﬁauﬂa
Vesdsumaninnissa nieglaaulnidalduia avsﬂsanauwmnaﬂﬂmam’luu.ﬁa
’fﬂmtaaummunaumuutﬁumsmmuamﬂuuwu (mercaptan) vananiufatlnndey
wia JrpauniRduiviazang (solvent) Wudgnumninusane Seannsoazanente
o v 1] ﬂ‘ o - =i aro| 1 | 1 L2 5
Wilviguasalsing « Mvianein ensssuridorauantala wu Yuiu viedanieg duifu

(n‘ o Ve a c‘ - =] Yar A clI vV o Y
guasaimunldfudmussauiallas@ouman misliTandunbilviunsinewsssuni
wu gnduanen (Judu

@

b e
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2.5 lulasaeulnsatass (Microcontroller)

Lilasreulnsalaeinszna PIC va9usim Microchip Wululasaaulnsaaesi
leFumuiisnedunsvangluthus dewndululasreulnsamefitiiawasauay
WigunTauluarenineinsuiafaitunisldanu @1eg winnune Wy luga Analog  to
Digital, Time/Counter, USART, SP, FC, PWM uazduq %‘qﬁmﬁiwqmﬁma LONATNTILBY
melu CPU gt annsaviauld naye aﬂ1cua-'mmmam'lumu-uaam'sﬂms
U99819a9 a‘:u‘iuﬁawaqﬂfnmﬁfmaq CPU m‘svnauﬂ.,'lﬁnm'lumimmamwf; e 1
viie 2 lufa demdaviniu Tasmsvhauiesdudavae udlad (Pipe Line) vilwid
A lunsyennndy CPU wald @iaasdideniu)

2.5.1 PIC

PIC  #® microcontroller wilanilt dau1310A1IN Peripheral  Interface
Controller %‘\mmmu‘smLa11@{19&51«911"1‘[115’31:]1"]%311“}11 PROGRAM MEMROY, RAM,
EEPROM, SERIAL, 12C, PWM, A/D *1a4 laglidnlusesdogunsaliaSuainnisusn lu PIC
aedtiadduildlumaUsvanana savamienl1as

2.5.2 quani@bilasreulnsaaes PIC16F877

ﬂmauumﬂadﬂﬂ‘mau‘iwﬁamas PIC16F877 aunsaagulen Sila

- 35 Instruction mm

- TumsufuRaudadssing q 9918 Cycle deauas 2 Cycle Tusdaiidy
nInszlen

- Audigegaiiviianléie 20 MHz (16F877)

- mavihvazdiudnyay Pipeline Mlwiinaiuiig gy

- wiheaudIlUsunsu FLASH Program Memory fuuia 8k

(14-Bit Words)

- misgAruTieya (RAM) 368 Bytes

- whoAud1daya (EEPROM) 256 Bytes

- ANIIDABUAUBINITOUABTTMILADY 14 uniaa

- STACK 8 3zfu

- Iesesudien (POR), wiasonlnues (PWRT) uas Oscillator

Start-Up Time
- Watchdog Timer
- annsadanmstesiudeyald (Code Protection)



- Inumusendianasau (Sleep Mode)
- wonluevesdygaunidnmilavaisluue
- annsalusunsilaelduseiu +5v 16
- erdunslusunsuiuy ICSP (in-Circuit Serial Programing)
- yhawdilwides 2.0v & 5.5v
- nszuavaderuarseiavemesafe 25 mA
- Time/Counter 314U 3 67 Av Time0, Timerl Was Timer2
- luga Capture/Compare/PWM $1u3u 2 4a
- Analog to Digital Converter auazdsn 10 Un 8 wrukuanielus
- ﬁh@amsﬁaaﬁ USART
4 ;‘]Tuqamw%’ussﬁuumé’u‘lﬂt?;m Brown-out reset (BOR)
- finadn /O 5 watnusznausie A, B, C, D uas E usasnainasd]
dnulalivihiugesuuds il 110 Y1 33 Oa
PORTA=RA5-RA0 31u7u 6 Un
PORTB=RB7-RBO 91u7u 8 U
PORTC=RC7-RCO 417U 8 Un
PORTD=RD7-RDO ¥11u1u 8 Un
PORTE=RE2-REQ a1u7u 3 U

25
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Pdy 1899 PIC wes 16F877 iiviavua 40 vlsznaumsu iy
Iﬂm"umamzy’lm /O Port WamuAsuIY 33 U TﬂUmuﬁnu'l'l‘m’fluauwm/z.a'mwm'lﬂ
munwﬂm oniuw RAG Falaseadenislufiuwuy Open Drain muumﬂﬂaami
u*n‘lﬂ‘lmflmnafgzymmmﬂm A aeRIdunIuyadn (Pult-Up) 1ide diuwiimde
gunsalinulanuund uenanudyaia 10 udidwszaauludmendyanadu q Snite
vilWiAss n91d i3i9m way Mesaalawme’ anilnenssunsluveshilasreulvsatass
PIC 16F877 waz fan3wad CPU PIC 16F877 uaﬂﬂugﬂw 213 uae EUVI 2.14 gruaau

PRLI = - Davz Bae & FOATE
FLESE (i ok Pr—=Dq RALAK]
s R pis i H RAZAR I35,
: L, oy p- e R
S I B Lok Gzan [ Fie '+ Bl 2:2'55"6':]_5 z
Wil Aoy H—f] RAeRAaE
Prograr = =
Bus “N Reid Asa @ o
kMG o
[Crranusion oy | 41___;..4 ¥ g?:
I Drmssad 7 I effreps : b aearan
4 . T X 3B
= H—p<] REZ
[T 1 ReaPa
P —) GTATUS rag 1= REREY
3, T8
e
3 % H—
Pravesrue N wum S NI iy
4_, Tirtesr [l i 4
(3 ziar ok £ 2A0KaCL
et Lo ) | ararap Tivvar \L‘L/ / = REAED 04
anal = A b ansano
Radei & ) T~k LTI
: H—Dd AL 70T
Tt -y Wezprhaag r——""""""]
=i a e [ Tirtar sy
LALLTLAN Zusma.d e
BENEHOUT R
nCinagt
Datugeer
Loy Vtiage
Py ng
frnT  vaa,
Thradd Tivigr? Tirwsr2 160 AT
i i it il
T 1 1 il
D 2RO £ea1 b g AT

Hote 1: Righsraruse Bies 2% vam s STETU ragissr.

JUii 2.13 anilagnssumeluvedhilasreulnsaiaed PIC 16F877 [1]
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MCLR ¥pp [1] RB7.:PGD

RAO'ANO (2 ]| RB6 PGC
RA1/ANT (3] : %] RBS5
RAZ'AN2Vrer- 71 RB4

RA3'AN3 Vrert (& RBI'PGM
RA4TOCKI RB2
RAS5/AN4/SS’ = RB1

REORDVANS [¥] | RBO/INT
RE1WR''AN6 (V] & Yoo
RE2'CS/ANT E Vss

Voo & RD7/PSPT

Vs E RD6/PSPE

RD5/PSPS
RD4/PSP4
RC7/RX/DT
RCETX/CK
RCS5/SDO
RC4/SDI'SDA
RDJI/PSP3
RD2/PSP2

OSC1/CLKIN (I3}
0sc2:cLKOUT (B
RCOTIOSOTICKI [[¥]
RC1T1081CCP2 (18]
RC2/CCP1 (7]
RCISCKISCL (I8
RDO/PSPO (]
RD1/PSP1

UM 2.14 fadawas CPU PIC 16F8T7 [1]
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MINT 2.4 SazBoauasimuiinveslilasreulnsaaes PIC16FS77 [1]

; DiIP | PLCC | GFP | 0P Buffer e
Pinlame 1 pie | ping | Pine | Type | Type Bescription
GSCIACLKH 13 " 30 I STICHOS™ | Gecikaar arystal inputisxtemnal clack sourcs input.
GSCHTLKOUT 14 & k| Q Gacillatar srystal sutput. Connzcls te orystal of reagnater
in srystal escillaior mode. In RS made, GSC2 pin cutpuls
CLKGOUT which has 114 the frequency of O8C1, ard
danodes the instruelion cyck rata,
KHCLRSRe 1 P 13 P a7 Master Clear {Resst) input af pragramming voliage input.
This pirs is an activ law RESET fo e devics.
PORTA is a bi-directional O part.
RaNiaNG 2z 3 18 fs] TTL RAD ean alse be analsg inputh.
RAVAM A 4 ¥l 153 TTL R&1 can alse be analsg inputl.
RAZAMEN =er- 4 5 | 13 TTL RA2 ean alse be analog inpuil or negative
analog referencs voltage.
RAMANINVAF+ i & 22 13 TTL RA3J can alse b analag ingut? or posities
analeg reference valtage.
RA4TACKI & i 3 153 1) RA4 can alsn b the elock input te the Timer) timer?
counter. Gutput is open drain fyps.
RARISS/EMA 7 5 b s TIL RES can alse be analog inputd or s slave salset for
the synchranaus gerial port.
PORTE is a Li-direefional 103 port. FORTE can bs safl-
ware pragrammed far interral weak pull-up on all inputs.
REQINT 83 3 £ | TTLSTH RBOQ £an alsm be e sxtemal intsrpt pin.
REB1 34 7 9 (Es) TIL
REZ 35 3 i1 153 TIL
RBYPGH 5% 3 1i 1653 TTL REB3 ean also be the bow voltags prograniming input
RB4 3 41 14 13 TIL Inégrnupi-on-changs pin.
RE& i 42 15 153 TTL Inigrnspt-en-<hangs pin.
RE&PGC N | 4 1% | | TTLETE Intsrrupt-on-changs pin or InCircuit Dabuggar pin
i Sarial pragramming clock.
RETIPGD 43 44 17| 3| TTILETE Intsrmupt-on-changs pin of In-Circuit Debuggar pin.
Serial programming data,
Legend: [=input O =qutput 10 = inputigutput F = posuar
—=HNetussd TIL=TTL input &T = Schmiv Trigger input

Hote 1: This buffaris a Bchmitt Trigoer input when configursd 3 an extemal intsrmipt
2: Thig bufer is @ Sehmitt Trigger input whers usad in Serial Frogramming mada.
3: Thig buffer i 2 Schmitt Triggar input when eonfigured as gansral purpose 110 and a TTL ingut whan usd in the Parallel
Slawe Part meds (or intsrfacing taa micreprocessor bush,
4: This bufizr is a Behmitt Trigaer inpul when sonfiguredin RE essillater mode and 2 CHGS input pthansiss,
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A15NT 2.5 TazdgaLavsuivaslilasreulvsaaas PIC16F877 (fa) [1]

< Dif | PLCC | GFP | liO# Buffer e
Piti Hame Ping | Pin¢ | Ping | Type Typs [Bescription
PORTE is a bi-dirzetional G part.
REGTIDSGTICKI | 15 i 32 153 &7 RCD can alsa be the Timert escillator sutput s 2
TimerT clock input.
RCVTIQSICCP2 | 8 8 55 He] &T RC1 can alsa be the Timer! escillator input or
Caphure? inputiCampare2 sutput:PAMZ output.
REZCER i7 i# B a7 RCZ san also be the Capture | inputiCompars 1
output PR sutput.
RCHECKSCL 18 26 5 110 & RC2 can alag be the synchranaus senal shack input’
sutput far bath SPIard 1°C modas,
RCABDIEDA 3 25 42 (8] T RC4 canaluy be the 8P Data In (SPImads) or
data UG (176 mada;,
REES0G Pl 26 43 113 a7 RCE can alsa be the SP| Bata Gut (SF1 made),
REHTXAK 25 27 44 115G 1) RCH can alss he the USART Asynchronpus Transmi;
o Synchienous Clack.
RCTREDT i) 28 1 (ES) &7 RCT can alsa be the UBART Asynehronsus Recsive
o Symchrencus Data,
PGRTD is a tnidirectineal (10 pert or garallsl slave port
when intarfaing 1o 2 micropracessar bus.
ROO/PERT 1§ Pl 5 1y | STTTUS
RO1PSF1 z v 3% 15 STATLS
RO2BER2 b 23 4 | | ST
RDYFESFS 2 24 41 143 STTTLS
RO4758P4 27 30 z i STATTLI
ROSPSPS 2| a |y | sTan®
ROEPEFE 2% b7 4 W | BT
RO7/PERT 1] B 8 | vy | sTTTL
FORTE is a ki-diraetional 110 port.
RENRHANS & a 3% | g | sTTTUN REQ ean alse be read cantral for the parallel slave
‘ : Fatt, a5 anaieg inputh,
RE1ARRIANS e 10 2% | 10 | st RET ean alge b write control for the parallel slave
Bt af aralng inputé,
RE2CEENT ia 1 oo | ST RE2 can alss be select control far the parallel slave
Pt o araleg input?,
Vas 123 133 £ p — Ground rafaranse for lagic and ¥4 pirs.
Yoo MAZ | 1235 | 725 i — Pasitive supply for logic ard 120 gine,
MG — | 147,28, | 1213 — Thees pins ars netintemally connacted. Thass pins
4 | 2334 sheuld be left unconnactad,
Legend: |=input 0 =gutput 10 = inputiautput F = power
— =Mt uged TTL = TTL ingut &1 = Schmin Tagger input

Hpte 1: This bufier is a Sehmitt Triggsr input when senfiqursd 25 an sxismal inmermugt.
2: This bufiaris a Schmitt Triggsr input when usad in Serial Frogramming misds.
J: This bufier is a Behmitt Triggstinput when eonfigured 28 ganeral purpsse 113 and a TTL input whan used in the Parallel
Slavs Fart mede (for intsrfacing to 2 misreprocesanr bus).
A: This buffar is a Schmitt Trigger input when sonfigured in RC sssillater moda and a CHOS mput ptherxiss.
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2.5.3 mydumaiiwinieuan RBO/INT
a o & & a = ) a o =
N1TBUWaIINYLUUUIARIINATTIUasuLYasdyyiaiaaIne1RBO/IN &4
s ar o ¥ a a s [ =
drunTanivuajluuuvesdgaiunaednisivinndutresswilaainda
INTDEG(OPTION_REG<6>) lasdnaaiidu “1”7 a1sduwmeiiwiasiinnndyaiuvausias
waztadeitnilu “0” nisdumaiimissiAnnndyaiuveurdy

T4ACOZ

ALY TY

N 10K

3Uil 2.15 dnvausnaindusesininnaeusn RBO/INT (1]

m3tvualilinmsiAndumes Swinuuiinh 1dlaon sieaiaGIEINTCON<T>)
uazls INTE(INTCON<4>) Lﬁaﬁ'lLﬁu5u51u1nﬁﬂ'ril.ﬂﬁﬂuuﬂaqﬁ'fyig’tmﬁ‘m RBO/INT @34
JUuuudyaaiitmuatnanuswielindesrenisduwmesint INTE “17 Tagdnluita vivly
\Andumeiiwitulag CPU senselaaludsiumisanimesueinsdunsssn (000ah) 34
Lﬁuﬁ'agjw:aq‘[ﬂ'ﬁuﬂmu‘inﬁﬁumai’fwﬁ uay WadsaniseenaalusunsiuSnIsumaI T
szdewhmaagss INTF Wiy “0” dadellosiunsounesimideu
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2.6 Wiunsu X-CTU
2.6.1 YumeumIAIA Zigbee Hads
2.6.1.1 fievimsidieuss Zighee hiunouRnsesuazialuswasy
X-CTU azusingiieieauguil 2.16 Tagldviinisaann Baud Rate 9600, Flow Control

None, Data Bits 8, Parity None, Stop Bits 1 wazdenAnds Test / Query

' About

| PCSettings | Range Test | Teminal | Modem Configuration |
i~ Com Poit Setup
| Sefect Com Port

B LISE Serial Poit [COM3 : Baud I%Cﬂ vl‘

Flow Control INGNE vl

Data Bits
Parity
Stop Bits

Test / Query

Host Setup | User Com Ports | Network Interface |
AP~ -~ Reponse Timeout
| [ Enable 4P1

*ﬁ?com "n'n;n"?d'gé[;;'m,:m,”,' Q)
| . ASCH Hex

jComudelwactef [Cﬁ]‘ [T I—E |

|
|Guerd Time Before BT) | 1000

‘T.

[ Modem Flash Update ———

| ™ Mo baud change

3Ui1 2.16 diealusunsu X-CTU
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26.1.2 daidandds Test/Query TUsuATHAZUARIAIWISHILADS

i - ar a‘: < o < = L ¥ =
ANNUDY Zigbee MUY UazidonA1ds OK tneTauminawil awgun 2.17

| About

| PCSettings | Fiange Test | Teminal | Modem Configuration |
|
| Com Port Setup - —
i Select Com Poit
Communication with modem. 0K 3 !
1 Moder type = XBP24BSE g ;
F Modem fimmware version = 2047 E—' | i
Serial Number = 134200409F 72E4
b o A A
[ Enable 4Pl l——-*‘:
Timeout 1000
X i
R L T E——
ASCH Hex |

8

‘ Command Character (CC) | * Ff;

i
Guard Time Before (BT) l LLLUN

| - Modem Flash Update
- [ Mo baud change

U 217 Amnsiieeinaques Zigbee
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2.6.1.3 ionludauves Modem  Configuration  tdanil Always

. a oo o o [} . 5 <
Update Firmware uazaannAd Read iWee1uA" Firmware aelu Zigbee ANFUN 2.18

H

i| Modem Parameter Proile Remote Confguration,.. Versions...
i| PCSettings | Range Test | Teminal Modem Configuration |
Modem Parameter and Fimware  — Parameter View  — Profile Yersions
. Read | ¢ ':‘] ﬁ Restore | Clear Screen | Save me' !
; [ Always Up;jaie Firmware Show Defaults]|  Load versions...

I

 Modem: Function Set T s ion |
[Bfknown <] | 3y =}
1 |

[coM3  %008N1 FLOWNONE | |

g‘l.h'?; 2.18 @1ua1 Firmware nely Zigbee
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1) dwu Zigbee fadaadniiu Router AT mugﬂﬁ 2.19

warludauvas Destination Address High was Destination Address Low fwussh 0 1

doaAn

Modem Parameter Profile

Versmns

Remote Configuration...
fl PCSettings | Range Test | Teminal Modem Configuration
|- Modem Paiameter and Fimware - Parameter View — Profile . Versions
Read l Wiite ] Restore l CleatScieen | Save ||| pownload new
| T Abays Update Fimmware ~ Show Defaults Load o ididg
| Modeny XBEE-PRO Function Set Version

|XBP24BZ7  +| [ZIGBEE F ROUTER AT
1 = fJ Netwo:kng
} o [l 0eniD - PoRAD
! co B IFFFFLSE - S an Charnel:
| B 13500 5 an D stion
B 10175 Digbes Stack Protie
n IFEEMND - Made Jon Tims
B NW - Network Watchdog Timeout
- [@ JV - Channel V erification
B JH - Join Notification
B OP - Operating PAN 1D
B 01 - Operating 16-bit PN 1D
B CH - Operating Charinel
1 B NC - Humber of Remaining Chidven
f‘j Addressing
. B SH - Serial Humber High
5 @ SL - Serial Humber Love -
- @ MY - 16-bit Network Address
n [0} OH - Destination &ddiess High
- BMDL T s Laove
| . I TN NP
Enaueacﬁsable"zigsee enctyptm

tiriat

o]

~

m

[COM3  96008N FLOWNONE <BP24627
=

5Uil 2.19 f1 Configure aneluy Zigbee Hads nsdhliu Router
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2) dwu Zigbee Hsdsdsrniu End Device AT AU

2.19 uazluduwes Destination Address High uag Destination Address Low fiiviusd 0

VRGONR

I‘w!odem Paramee PF‘Fmotc (_onflgurln ‘versaonc 7
PC Settings | Range Test | Teminal Modem Configuration |
Modem Parameter and Fimware | Parameter View Profile Y ersions
Read ’ Wiite l Restore [ Clear Scieen Save Download new
[T Always Updale Fxmare Show Defaults Load | versions...
Modem: XBEE-PRO_Furiction Set Version
|><BP24BZ? | |ZIGBEE END DEVICE AT | |27 ]
{a _i Networking P
n ‘HfIW [ [[ "
[E]
B
| |

1 ﬂ JN Jon Nomcatm
- & OF - Operating PAM 1D
B 01 - Operating 16-bit PAN 1D
B CH - Operating Channet
| E] jhdchessm
il - B SH - Serial Humber High
+ @ SL - Serial Number Low
@ MY - 16-bit Network Address
- [ MP - 16-bit Parertt Address
co B 01 OH - Destination dddre s High
4 u [ DL - Deshination &ddress Lo
b h [ - M ﬁtf {de=nhitier
n [TE] NH - ‘flumHHﬂ
B = TR <IN =

& .|

! =eb By [
Enabie or disable ZigBee em:wptnn ” |

(COM3 [%6008N-1 FLOWNONE s8p2eezr | |

ik ill . = T

Eﬂﬁ 2.20 f1 Configure nelu Zigbee #eds nsalifiy End Device
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3) dwidu Zigbee feiusisAniiu Coordinator AT mugﬂffi
2.20 wazluduves Destination Address High wax Destination Address Low fvusan

0 way FFFF sudsiu

Modem  Parameter prr:fl#c F‘a:motetonflguratmn Versions...

PC Settings | Range Test | Terminal Mon;jemCon!watm ]

Modem Parameter and Fimware Parameter View - Profile- Yersions
Read ‘ Wite ’ Restore ] Clear Screen | . Save Download new
[~ Ahways Update Firmware Show Defaults|  Load versions...
Modem: XBEE-PRO Function Set - ' Version
| ]xepmzw | |z1GBEE COORDINATOR AT | |z087 ]
"_j Netwo:kng \ -

B (100)1D - PAN 1D i
- [ (7FFF) 5C - Scan Channels :
- & (315D - Scan Duration =
o B (0125 - Zighee Stack Prafile
« @ (FFIMJ - Node Join Time |
B (100) OP - Operating PAN 1D
B (4F94) Ot - Operating 16-bit PAN 1D
- W (12)CH - Operating Channef
- @ [BYNC - Humber of Remaining Children
L - ’j Addressng
- @ (136200 SH - Serial Mumber High
& (409F72EA) SL - Serial Humber Low
@ (O MY - 16-bit Network Address
-+ [@ (0)OH - Destination &ddress High =
n [FFFF] DL - Destination &ddress Low
B (NI - Mode Identifier :
- B (IE]NH - Masimum Hops
- [ [0)BH - Broadcast Radius
B R AR M ariba s R e Benzdesct Tirma

| Change networking setlings

?'Crlj—lﬁm UEDGS-NT FLOW NDNE XBP24BZ? N R

'gl}'?; 2.21 1 Configure meilu Zigbee fedu
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2.6.2 tuneunsllusunsu X-CTU Zigbee fesu
2.6.2.1 \dlehifinsideuss Zighee  irAURBLTIMBILAZITA

E -
TWsunsu X-CTU azfiunmsnuguii 2.22

| About
|| PC Settings | Range Test | Temminal | Modem Configuration |
] Com Port Setup

Select Com Port

Baud ISGOG v ] ,
Flow Control |NONE -]
Data Bits ’B :I"
Parity m
Stop Bits ] 1 - I

Test / Query ‘ |

Host Setup | User Com Ports | Network Intesface |
AP e . Reponse Timeout

™ Enable &P1 ‘

[ it
I ASCII Hex
Command Character [CC) [T ]—25—

Guard Time Before (BT) I 1000

Modem Flash Update —
‘I_ Mo baud change

3Uit 2.22 Dalusunsa X-CTU Taglsiiinsidoude Zigbee funeuiianes
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P o 1 - v ow = € =y
2.6.2.2 wialvaunae Zigbee NUAANRIRBILAZITAlUSUATY

- W & o o @
X-CTU Tmignassaziunmanuglil 2.23 uazidandda Test/Query

iy~ s Rid s
®ie i

ST I IR

‘ About
|| PC Setiings | Range Test| Teminal | Modem Configuration |
% Com Port Setup

Select Com Port

Baud [600 <]
FlowControl [NONE  +|
Data Bits B =
Paity NONE |
Stop Bits [1 ]

Test / Query [

&

Host Setup | User Com Poits | Hetwork Interface |

AP Reponse Thmeowt ,
| 7 Enable AP1 b o

™ & e EiNS ot |8 TARTE AT i meout ]

~ AT cam‘nandSetm ey

' ASCH Heyx

1
EConmandChatactet[CC} F— I_zF .

Guard Time Before (BT) | 1000

| i
i~ Modem Flash Update
' I™ Mo baud change

3Ui 2.23 Walusunsu x-CTU Tneidledeuse Zighee Aunaufimes
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2.6.2.3 Wiotaondde Test/Query U&7 IzuanIAIMITEitRaSA1

a o o - o as - -1 =
184 Zighee #1iuq uazidend1ds OK weTamindnail mwguil 2.24

| PC Settings | Range Test | Temminal | Modem Configusation |
Com Post Setup

Select Com Port

IR e ——
| Com test / Query Modem

R

Commurication with modern.. 0K
Moder type = XBP24BSE
Modem firmware version = 2047

Serial Number = 134200409F 72E4.

[ Enable &P1
g B

- AT command Setup

ASCH Hex |
Command Charactes (CC) fT Fi |

Guard Time Before (87) | 1000 |

- Modem Flash Update-

= 1 o [ .
UM 224 Awsiileadniee e Zigbee
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2624 danludiuras Modem Configuration (danit Always

. a do & e g = . <
Update FirmwarellazAannAidd Read IWaauA Firmware nalu Zigbee AUFUN 2.25

B0 (COM3] X-CTU.

g Modem Parameter Profile Remote Configuration... Versions...
i| PCSettings | Range Test| Teminal Modem Configuration

Moden Patameter and Fimware - Parameter View - Profile Versions
g Read I (:} ﬂ Restore [ Clear Screen Save Dovwrload new
W T Adways Update Firmware Show Defaults| ~ Load versions... | | i

Woen “Function Set T Veson |
| Ofknown -] | | _J |
1 |

Press Read lo discover an attached modem or select the modem type above.

SUTl 2.25 81uA1 Firmware melu Zigbee
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- [ . 2 1 ' .
2.6.2.5 Wa1uAl Firmware Wa7 @anludiuvad Terminal @1y

Parameter Versions...

Modem Profile Remote Confi guratnon
§ PC Settings | Range Test | Teminal Modem Configuration I
- Modem Parameter and Fitrmware Parameter View  Profile Versions

| Headl Write [ Restorel Clear Screen | Save Dowrdoad new | |
l| ¥ Always Update Fimware . ShowDefaults|  Load versons... ||

| Modemy, XBEEPRO Funclion Set Yersion
[xeP24827 j |ZIGBEE COORDINATOR AT | |267 ]
= *:l .
hnuo]m PANID i
- B (7FFF)5C - Scan Channels |
B (3150 - Scan Durstion &1
: B (0125 - ZigB ee Stack Profile ‘ i
Lo oo B IFFINY - Node Jain Time
- B (100} OP - Operating PAN ID
- B (7608) 0! - Operating 16-bit P&K 1D
- B (D)CH - Operating Channel
-~ @ (BINC - Humber of Remaining Childrer
EJ *j Acklressng
- (134200) SH - Serial Number High
- & (409F72E4) SL - Serial Mumber Low
- [ (O} MY - 16-bit Metwork Address
@ (134200) DH - Destination Address High
- [@ (409F7314) DL - Destination Address Low
~ B ()N - Node |dentifier
- B (TE)NH - Masiraurn Hops
5 - [ (01BH - Broadcast Radius
B ER1 AR . W st ~Mna Ponte Braadeach Time ‘ |

' Change networkrvg seftings

|
o3

SSCEIPrNT FLUW NUHE >¢BP24BZ? . '“"'“s"'
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o ar 1 A 4 - Y 1 d. L ar &
2.6.2.6 in1TUAAIan Zigbee Eidandanululasnaulvniiass

AagUR 2.27

i covi i
About XModem
| PC Settings | Range Test  Teminal | Modem Configuration |

Line $ o Asset Close | Assemble
EIREE OTRIV RISV Break™  ComPort| Packet

it 18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42.
43
44

COM3 9600 8N-1 FLOW-NONE
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2.7 led3nquawmes (IC Regulator)

ladiingamaiainviviindrsusenulninedi ladidnguameinielu
Usznaumeaninguatmesuiuvaynsu fivweldau 3 11 Uszneudien o une LA
wag NIMe myﬁ]'1mmmu‘lv{ﬁ'1m‘lﬂmuuﬂﬂEJLamv

In c Out
Regulator

il

A . i ¥V
UM 2.28 masaledisngiaimesldau (6]

ammwaﬂa‘mnmama‘smﬂmu Ap @nsadetvsiniwlidesagunsal
AMeusnimELLINTn fheg13asaslaaTy muam‘lmﬂm 2.28 Tun1se995u19RSs
anLﬂumama‘lamiﬂQLamasmw1nuwaama‘lﬂauﬂmnﬂ 5 cm Jamslddiuiszgaan
s @ P ar a 2 e e [T ar
Inslad yuadsvana 10 lulaswidn wiedeusulgussdulwilisouty faudHuseu
a2 Tl 24 v o « o la U o r < <
lasaLsnmamawuﬂmvhwsmuiﬂﬁnmﬁwmmw muaﬂmaaﬂusmu‘lﬂﬁwLmﬁ‘wmﬂ\m
valeluaiiu 5 V,52V,6V,8V,12V, 15V, 18V uaz 24V n‘svuatmﬂwmmuﬂ 10 mA
M3A ua.,i’ﬂnLaanwwuﬂﬁﬂmmmaﬂﬂuunua-'rsnmatmaﬂwau

FRONT VIEW

2 GND

gﬂﬁ 229 siuwianved IC Regulator Lues 78xx [6]
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2.8 Graphical User Interface (GUI)

GUI (Graphical User Interface) Wea u.mﬂﬁmsaaﬂuwamﬁﬂﬂaoﬂmmmma
ﬁa:uﬁamasmﬂmsmmwa‘lﬁamﬂ-ﬂsﬂmwamaﬂum #3endn lemsu (con) Uagliuiinis
UnyelRdwn 91 deugy ua..'lﬁaﬂnsiuﬁmuwuq 1Fand1 wnd (Mouse) tﬁuadnimuanﬁw‘m
ms‘iﬁnuﬂanmmaiﬂmu (Easy to use) aﬂ'nﬂu'lmaaammmawmmﬂ waglidudes
umwmmmmuaaummaimnun

MwRsNRIeSiMIREei TaunmslasdduuAniurerfsed lneds
auhsautsesniugavialiujurasnis (Generation) Falugavds q aslinsiaunnim
'l.wum'lua"mn'lun'ﬁmuuauwauawmunﬂnwﬂuaﬂmn q iflsanazillasedineniw
TndlAgauMwIdInguaINn wanwreuiweieenlaiu 5 aa

1. ALY (Machine Language)

2. wsedius (Low - Level Language)

3. MueAUEa (High - level Language)

4. prwszaugan (Very High - level Language)

5. Mwe55UYA (Natural Language)

2.9 a1 CH

c# (flun1wn object-oriented programming 410 Microsoft fitgaajamangly
m's'ﬂnmmmmmm'iﬁ'ammﬂaa Ci+ framsTusunsudraninves Visual Basic lag Ci
uwumumn C++ wagifiudiumsviiunauny Java

ci ldsuniseenuuulymingudu .NET platform 481 Microsoft '-mm'wmaﬂa
é"m'mﬂ’nuavmnlumsuamﬂaﬂumsaumﬂua”mm'smunu wazyilgiaunain
TWsunsudssgnaluruansvinin C# liusunsadietusituntsld Extensible Markup
Language (XML) waz Simple Object Access Protocol (SOAP) ﬂiwau'lm'u'lmaauwnwm
Iﬂ'ﬂmimsaLu5aﬂ1ﬂﬂﬂsﬂﬂmﬂmmmmmﬂwm‘uauiﬂ'suﬂsuwaumaqmuluuﬂauwmau
ma«nnuwauTUiunsummsaaﬂquumamuaaumuwm'iﬂﬂaanm c# 1a3un13mIanIg
1"M'flm'i'muua.,quum'lumfiu'mamfuﬂuazUiﬂ'\fimgmam

Microsoft $auilefiu ECMA  ssfnsdmuanasgiussvinazimea Tumsadn
wmsgudmiu Ci nseeuTUTal International Standards Organization (ISO) dm3u C#
WAL ﬁu'lumwaumummmfﬂunawuﬂamum vsemitlaldinien c#  5audls Apex
Software, Bunka Orient, Component Source, devSoft, FarPoint Technologies, LEAD
Technologies, ProtoView Way Seagate Software
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2.10 Mysql

Mysql SaduszuudanisgruteyaBediniug (RDBMS: Relational Database
Management  System)  guduiifonldduannluifaatu Tnsiawizasadalulanves
intermet t‘fjadmﬂ

- mysql Wuriwainiugndeyaiifivssaninmgs

- dnfaungdeyaiasld Mysql  ssseuiuluniwsangs mssesiu
Fwgld wavnnevesieyaduusmeaa

- alvayunsldnuuussyuduRnisnnune 1wy UNIX 052 MAC OS
Windows

- @nnsaldiusiuiu Web Development platform gy C, C++, Java,
Perl, PHP, Python, TCL, w38 ASP

Wsummiisuatnanntullag iy wariivnliugaiudesqlusunan

Mysql daLdurerhiuasuszian open source software aunsa download
gosdlansuatulanindumefdnlaglided ldirelaq nasudlvamsailamudonis
Mysql 8afiednsunsmiu GPL (GNU General Public License) fafutaruunves
gawilIfUszail Tnsasfiunsiuasiddarils wisviliilalunsideingg aunsamdaya
s ldnculye www.gnu.org

nnuiifinsh mysqt Wgluszuusinaqunnineg bidasdussuudng i
Tuumsndeyaey iy szuugudeyaecununidng mauﬁﬁwumuﬁauawm'lmj
wiu syuuliyiRudou Tulaytuldiinsld Mysql Ju Database Server ienisviey
ﬁmwmwauauunumnw

2.10.1 aminsnssuves Mysql

lasaainnsvitewes mysql 1ludnsaznrsvieuuuy dient/server @4
Ussneume 2 dundnqde dauveslinuinis (Serven) uaz dawwesldusnts (Client) Tne
Tuusagdrufiseillusunsidmiunsynunumifive sy

mwms’ﬂwsms (Server) l.flumuwnmmwusmﬂﬂmﬁ.,uumu-uana ffi
#1 mysql server 1 uavtﬂumﬂi.ﬂwanawwnm

druvewliuinis (Client) Aogldtiuies Tusunsaldaruludauil 1éun Mysql
client, Access, Web development platform #1139 19U Java, Perl, PHP, ASP

2.10.2 mMIvImiuaydan1s Mysql Server

2.10.2.1 M3 start/stop mysql server
TdlUT directory \mysql\bin 19 C:\>cd \mysql\bin iadly
aglu bin udlAldds cAmysqlibins mysql —u root
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nsintlafldfinision password 13 svuuamdnlulu Mysgl monitor Tag prompt 3%
wWaesudu Mysq>

2.10.2.2 m3t3ung database Tu Mysql server

1#fds show databases; (881auLA% s A59A1I1 database) Lty
Mysql> show databases; azlanadwsidu

| Database |
t +

| Mysal I
| Test |
| Puii |

I Il
] LE

\unsuamsitly mysql server vaaismeuil i database ag 3 i Fo91 mysql , test uaz
puii 51ﬁﬁ6£j 3 gnildilinelaasnaddlmi Iil9d1ds Create database #o database 7
ABINTTATI; 11U Mysqgl> create database puiil; (Lidasld s nsad137 database) udqasq
(5eng database vausilyai

Mysqgl> show databases; a¥ldnadndidu

4 I
T T

| Database [

l Mysql I
I Test |
| Puii |
| Puiil |

4 1
T

s1udnil database ¥ puiil WnTu
v ¥ = '
2.10.2.3 msuhlJly database fiflog
= ¥ o 9 X du @y 4 & o
\ssanaeuiisideegluiunduen daldldidluldlunui
L ot 1w <
grudeyanileg dwandlugun 2.30

v
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mysgl Test Puiil

cl as j 2 ¥ 4 b o4 Ad )
U1 2.30 sauzdibildiilulslunuigudeyaniled [17)

[ 2 ¥ o o -
2.10.2.4 malUly database Tu Mysql aaa51 Tvlddads use ¥
o v 9 v ' - [y <o h
database #inen1sinluld’; wiu Mysql>use  puii; MiN13832YUAI1 Database changed
' v v A e L S o
watnvinsilaidlUeglu database 3891 puii udh fguin 2.31

= v &z 4 v P
sﬂw 231 'usuzw":ltl'l'ﬁ‘luwuwﬁ'm‘uauamaa 117]

vndesmaasululy database au ﬁlﬁmmmﬁﬂa use MuFede
database ifen1iUasy 19y Mysql>use puiil; wieeeriuAT Patabase changed
nansinsldthedlveglu database o1 puiil udh FegUii 232

Puiil

] ]
={ b = =l

< Y v & a4 -
UM 2.32 vazinavilldlunungwdeyaiiivedh puiit [17]



2.10.2.5 m3av database
414 drop database @@ database fideamsay; Ly Mysql>
drop database puiil; wdlaeuiung database Vel Mysql> show databases; 3¢
Tnnadwsiiy

4
T

Database |

1
T

Mysql |

| Test |

Puii [

Ll

1 A - 2
it database @ puiil gnauluudy

é’aqtﬁanﬁmuﬁ'd'i::Lﬂmm'ﬁ'au“a'lﬁmmsau’luuﬁiasﬁaﬁ bb

2.10.3 m3aFnmyetiayalu Database
] o v v o v v oa v = ar '
ﬂﬂu‘li‘ﬂﬁﬁ'i'lﬁﬂ'ﬁ"ﬁ‘ﬂﬂl‘.{ﬁ x‘sm'ﬂflu-’wmaq'gﬁumaq'uaagamwmﬁ‘Uﬂau ey

Uszanvasdayalu mysql
1. Usziandayadmiuiiay Tidwiunudeyasaas feonmaglilumsdnn
viemsiaGewTsuiisuiiluiadiug wiesndu suaudin Suuveden wagsuy

48

N
A3 2.6 Ussinntayaviinduanusu (17]
et %aﬂsmwz’faaga WUUAALAS BN wuuliidaedeamng | ien
Wiu
U9ya
TINYINT(M) -128 3127 0 @19 255 1 byte
SMALLINT(M) -32768 011 32767 0 £l 65535 2 byte
MEDIUMINT(M) | -8388608 &i1 8388607 0 416777215 3 byte
INT(M) vi3® -2147483648 fia .
4 INTEGER(M) 2147483647 0094294967295 | 4 byte
-9223372036854775808 0 fia
5 BIGINT(M) i 1844674407370955 | 8 byte
9223372036854775807 1615
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a1eu %aﬂizmm’ia;ga LUUALAS BN wuldifaedoamng et
i W
Joya
FLOAT(M,D)
AT M Wudwau | -3.402823466E+38 0 uaz 1.175494351€-
1 winiidiasnng i 38 fi4 4 byte
UaARINaLazAN -1.175494351E-38 3.402823466E+438
D ABTuIUNaY
aniadeu
0 uay
~L?9?693134§623157E 2.2250738585072014EF
2 | pouBLEMD) Ghbi 308 fis 8 byte
'2'22507323250720145 1.7976931348623157E

+308
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2. ‘LJ‘SSLﬂﬂﬂ@gﬁﬂ?ﬂ'ﬁﬂ?ﬂﬂtlﬁ:ﬁﬂaﬂ

A o e oy ﬂi
A17719N 2.8 Uﬁzmwﬁaqaa’msmuﬂuz\snafz [17]
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\ilol
fdu | Feusziavdeya Tazden Wiy
7 10y
foyaviiefuil daudduil 1 unsiay Aa. 1000 f4 31
1 DATE SUIAL ALA. 9999 ﬂ'i'iuaﬁmai'uﬁag'[,ugﬂuuu 3 byte
‘YYYY-MM-DD’
Foyarintuiluazia sudiuil 1 unsa e,
1000 131 00:00:00 @3 31 Fu1AY A.A. 9999 L1an
2 DATETIAME 23:59:59 miuamNai’uﬁuaznamq’lugﬂwu ove
. YYYY-MM-DD HH:MM:SS’
foyausziaminan annsaduldnue 838:59:59”
2 = 014 ‘838:59:59" uananaluzuwuy HH:MM:SS 3 byte
toyausziavt A lagannsadeninaslduu 2
w30 4 wan
4 YERE i 2 vanesldldRoudd A 1901 da 2155 | 1 PYte

&y 4 vana g laaawsd A 1970 B9 2069




3. Uszandeyad miuiidnus

4 o «r @ ar
AT 2.9 Uismm’fmdam‘;&'sum'zan&s [17]

51

ey | deuszuaw TgazLden loiAuteya
il Toya
iudayaaneitdrianuniie bidwsa g
1 CHARM) | USuvwald sumeaunfadhulddoue 1 8y | THIMUMENYIN
255 sonys 08
ARBAULUY CHAR(M) usaansauiueuie .
2 | VARCHAR | swidayaiinlufiosls somntfaduly | YWATeYa+ 1
(M) daus 1 83 255 Fasnws Chi
Wl text Anunhathilégagn 255 MRteyad + 1
= TINYTEC) fnanus byte
W text Mmmunaduldgean 65535 | wneadayadss + 2
= Ly f9NYT byte
5 | MEDIUMTE | il text fimanunradiuligean 16,777,215 | auiadieyasss + 3
XT AIDNYT byte
6 | LONGTEXT W text fanmnradilsigaan wndeuadi + 4
4,294,967,295 fonys byte
Dudeyausuamssyanisariidioanis wio
7 ENUM dbiffagliidue NULL aansadmvuadild | anastuausadnesit
049 65,535 f1 T¥Y |
SET(‘value | \udeyaussiamam Usznaudedoyaiilid
8 |1, value2’ AmoilmaEnSnimvun ansnd]

-

FuaInld 64 ¢
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2.11 amw PHP

2.11.1 prIvIINEY8INTYT PHP

PHP ludfedevasniwlusunsusiianiieiiidadn  “Professional Home
Pages” uslutlsqiumwisiatgnitanidesnaunaefunwilusunsutislmideddod
“Personal Hypertext Processor; PHP” atwiialvsitiiiuiideslunsisnlideuansus
@amdsruaunsiusedusunsy  Fafimmuebinnihuazauisarinuldasy
Buledluatimin) PHP Wunwandusindu Server Side Script wazilu Open Source
figfléiluaninsn Download Source Code 83 gausvasdidrduasnten PHP Aonis
rgliiniauiiumamnsodsuiumeifuwuulauniialdegesngs a1 PHP av
Muswiuiueaas HTML Tasnsadalanuvsnssnin Tag HTML wazairadulwaans
wwana .php .php3 v3e phpa Linsalildly PHP Wumadiguuuureiniwising q i
sy 1A € Perl way Java vilWldiiRugIussnvdrilannsaldnu pPHP 6l
g1niilesnin PHP agviaulneiiudauasdndfdiidudsmiaes orsasdennsiuda
Wuidivnesled (Server Side) dwmihnureustiwefveliiienitlaaieules
(Client Side) lagnsvitniuae L?'uﬁ':ﬁmﬁdom'mﬁadn'ﬁﬁi’lui."fmw:wa':’wm HTTP (HTTP
Request) mmmﬁumiﬂiaﬂuuuﬂasu wsa'laﬂanawmaqmi visuaaae lae3en
tanais PHP (taﬂaﬁuavumuﬂmmﬁu php) U test. php dlatenats PHP Wundadu
L%ﬂna‘inﬂzgﬂmmahﬂn PHP Interpreter L_wamwu'mu.ﬂamﬁaummnﬁmmmmmu
Ussﬁﬂﬁ?"uuﬁwﬁaﬁuq Ny PHP waHaIslugUwuuanans HTML dandululitiy
m‘im'msmaama'uﬂuumL-ua-iuamnawnﬁlaiﬂﬁmalﬂ (HTTP Response) fa3U 2.33 a1y
ASTUNINTIRE

1. ynlaateusisenlnd php script Hrunisivsunsuustiwes (ntemet
Explore)
' 2. UTNWesIrdIAI38r  (Request) lUduTul@iwiied diumuaiatie
dumeiiin

3. dlaiudineiiudfaenauineiud Avahansud php fuftueglu
\@Snesinusznanadelusunsuuantsn PHP il Suimaswines

4. a3l php script finaiSenlddeyafiszindanugiudeyadie q rdums
ODBC Connection @l gwdeyangy Microsoft SQL Server, Microsoft Access,
FoxPro w3al4 Function Connection wuaa’[u PHP Library 'I.ummaumamwaua Wa
foyaeenin ninulaaasud PHP aaudaesldsulng HTML Tmifiiusdunng HTML T
11 Web Service
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5. Web Service dlvld HTML filétimunisudaudndulususwesidoe
tumaRsatne e St

6. us1IeesTUlWE HTML Aduidiwiaesdantd wa HTML uanwasenii
msenduiume lagldfudantsn HTML Tegluustiwes Fuluduneindines
uLABINU

Page request
Cli — B
lieai v A T
HTML response T Page request
Y
Web Secver
HIML tesponse T l Pags request
7 Call Funetion
PHRT Sl o PHP
Taterprater Libraries
e ODBC Cosnaction /- ? Special Connection Fuoe.
- Seaty: MySQL Connection Fuuc,
Awesss e ODBC
SRS,
Pk
N

E‘Uﬁ 235 't'?usﬂaun'riv?'mu PHP Script Request/Response [18]
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faealaaindly PHP

L =<hroats

=

“head=

3, <title IOHI <ide>

4. </head>
3. <body-
6. <7pup

7. etho"fmﬂﬂﬂuaﬁ”f PHP Seripi™

& 2=
9. <Mody>
10. <iml>

3UT 2.34 html tag uaz PHP Script [19]

iﬂﬂ‘iﬂ'ﬂ 234 ussviadl 6 1 9 Wuduves Script PHP Fadusude <’php
maman‘lﬁﬁqﬂ%u wIatanm 2> dmu Script w.ﬂum'iuamwamm'n aummamua
PHP Script” TneldFda echo “Bufiriouiug PHP Script”; mvu,amnam'sﬂw 2.35

2} W86 - Microsoft Internet Explorer
Fle Edit View Favotites Tools Help

@Back - »J LJ L‘_"] ’f‘j fw ! Search 5-?Fawrtes e\lrled-a
Address i@ Pﬁp;ﬁbcaﬁw;t{tegt,pkp___mgi, Go Links ™ Morton Ankiviros 5E, -

msa™ <[ || Pseach - PHgwght  Aloptons ”

| Duficiausug PHP Script

8=l

»

&4 Local intranet r I
==

5U# 2.35 san1svinusealAneuusaees [19]
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2.11.2 AmaNIIaveInTen PHP

211 PHP Lflummﬁﬁ’suu"l-?’fua1nﬁu§1mjaanwﬂﬂsuﬂiuﬁwﬁﬂﬁu‘] 19U C,
C++ uag Perl lvilidnuaiziAurasnsduuuuudassinyuiueg ATELI50Y89MEN
PHP fishildeeneiuda annsaswuneenléil

~dumwivihanundlauaslFudolimiloudu JAVA w8e Ci+ uasildud
atvayumhanldiuyadulesd

- u Open Source lé@unsannilvan uazi source code uae PHP T
19lalaglidsaqlgane

- Wuaasuduuudnedles sniuohouuuiudined Lidwatuns
aurauedetlaatoud Tag PHP sxsulde uaviui@inesaniuddanadnsils
PnmdsznananiaiewasliluzuuuuresenaisHTML Sseuldaves PHP §lali
grunsouauiiule |

- PHP mm‘mﬁwm‘lﬁ't‘luizuuﬂﬁﬁ'ﬁﬂﬁﬁﬁiwuﬁmﬁu % UNIX, Windows,
Mac, OS %38 Risc OS5 ag1ed Uszavdsnmiilesiain PHP ([uaasudiideaiiauuy
@5es fnfunsuinmesilddmiuGends PHP Seduliudesindiusunsasuamsu
@iineilifoialvaunsatsynana PHP Tédaiumaraiivilyl PHP aunsaviaule
nunaesruuUfuRnIsateuiia

- PHP aunsavinulaludui@inneivaiesiia 9y Personal Web Server
(PWS), Apache, OmniHttpd, Microsoft Internet Information Server (IS) 1udu

- atfyayumsiBeuarudnldudnyes Object Orientation

- PHP amnseaaiulsamiussydeyaguuuusing q adhudu wy gunm Twa
PDF 30 Flash Movie (uu ‘

- auauTARiddBnusznisuiives PHP Aemwaunsalunsinusauiy
izuua‘fﬂmig'luifmga'?fwmnvza'mfﬁ'ﬁsuumii‘fﬂmig'miagaﬁaﬂ’uaqumsv‘huwaq PHP
fidatnaseil

1) wilm ORACLE 1tiu Oracle (OC17 and OC18), AdabasD, Ingres,
FilePro (read-only) uaz Solid 1Jugiu

2) ¥iim Access Luu dBase, InterBase, Ovrimos Empress uaw
FrontBase (Jufu

3) wiln SQL U MS SQL, PostgreSQL, MSQL uag MySQL usiu

- PHP ayanaligldaiaiuleddainuimilusinaea (Protocol) wilarned
16 12iu LDAP, IMAP, SNMP, NNTP, POP3, HTTP way COM (d w3y Windows) 1udu

- gldaunsalisulan PHP uagdutayaluguuuuves Extensible Markup
Language (XML) 161
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2.11.3 lagnsalvesntw PHP
dedlinsudniuaunsaveiniv PHP wazdenfiaslénn PHP 1y
Lm‘awamalumsmuaunﬁmqﬂmvm'NnULwamavﬁ'luﬂaua iamludauiiazndnia
nsldfinds uagliennsalveanun PHP daliswaziBendeil
2.11.3.1 n13 Comments
Comments fis Farmuidsulilulusunsuiteasuneldn Tnaldlily
TWsunsuiigesniseiue  darliiinafunsiausedusunsalusswinlusunsayihe
n15ld Comments Taevialuasdl 2 wuy Ao msesuisuuuiiasussiauaznsesulsuuy
viate qussvia dwmiunsesueiiazussimiuliiaiamne /7 e # Tasldliramssland
Wasnsadune deluussvialvl Comments tudeslifina ddaan1saduneild Comment
Tidwiumsld Comments 8nguuuuiuiiunislansoudanuimmeiidansesuely
Afaie Faeldindomne /* dermiideaniseing /+
2.11.3.2 dudslu Script PHP
nstaTofnUsY99 PHP ﬁua'lmﬁnlw’j’oﬁ’mﬁnﬁaﬁ'z‘lmgﬁ‘lﬁ uanand
fFranusaliaiaamng Underscore () Tdauiu uidasnvssusnuesdaruiiusay
Tnawhfulsiimvunasdasiiniamsny $ tmh Wy

<?

$ Name= “iilaa”;
Echo “(SName);
7>

mnmaamﬂumimwﬂmuﬂi Name Fuailagladn String 1iluAe “dlaa”
wagvhnswanmalaeldfds echo
vilataya (Data Type) Tu PHP ﬂy‘uﬁagiﬁiaﬁ'u 5 Wy fie .
- Integer \umsimuadiudsuuuiiay Fuluaesiunuiy wu
100 (Husmu
- Floating unsimumardadudnmunaion tu 100,25 Dudy
- String (umsiwussulsviindnuse Wy “u3en KTP Comp
and consult” Wusu
- Array Wunisimuadaudsaiinaisd %atflué’wmxﬂaﬂ;ﬂﬁaqa
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- Object uay Class (Uunsiwuadudsiidu Object Ay
wa o ol 4 < °
AMAUTR wagminisaqgnimualag Class
2.11.3.3 mslddnvseiilay
s o v o w 1 v ' ¢ o I
anvsziavlidmivdelinsuanwaifiuluedauysalnuigls
o d d“’ as i v o IIJ s ar 1 at d”
ABINT LU WaseamsTuusTiabmiald drds \n defadanail

Echo “Hello my friend, \n John”;

o

dmsumatninisuanmassdusiail

Hello my friend, John

AUMINEYRIENUTERIAY 619 9 B3 PHP Interpreter wladssfunanus
Aawilludaivusnieadinisei 2.10

d; ar
A9 2.10 Anuminaussenyss [20]

__onvssfiey /A _ Ny )
\r Carriage YuusTvinimi
Nt | Horizontal tab @euluviewn 1 desasnus
\n New line Fuussvialwi
\” Double quote UARATOMINY ©
\$ Dollar Sign uaaLASB LY $
\\ Backslash uamuAIaame \
2.11.3.4 Operators

Operator haTeamnalunisfna viswssuitsuauisasuun
UsgLanuas Operator 1éidai

-TewaisimesiBsndinmans (Arithmetic Operators) (Hue3amung
fldrmnumadamansdszneudoeiomng fmsumsei 211 Tewesnedds
Adlaeans (Arithmetic Operators)
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- - a ¢
1519 2.11 lawlaisimasidendineans [20]

(Piaming ATUVINE #1081
- Addition unun1uIN Sx+Sy

- Subtraction uvun1vau Sx-Sy

N Multiplication ununsna X%y

f Division WnuN1Img Sx/Sy
Modules unun1smsieondy |  $x%Sy

o o tJ 1 v ] A v 2 as 1 v
MIsrUInuavansadaIsaing « ldwihdwauideanslavui wu -1 (Judu
- Tewaiswei@aIesuiisy (Comparison Operators)
msFeuieudn 2 avesdila q wadilianduaade (True) vie
o as ) Fol d = 5 P h
WA (False) d w3y PHP Tuniaidu 4 § Operator Mitutiuanlvl fie Identical Operator
4:5 <l ol 1 4 o [ L. DR [T
(= = =) Fnsisudisuees 2 Adla q uenanAidmualilae = = 31 2 Ailawvinduas
Iraluade (True) ddafualadmidathudia (False) widmiv = = = 9usudams
Wisuiisuriinvastayadie jULUULa: Comparison Operator Afvunlilu PHP fifsil

msit 2.12 TawaiswmesiBausuliiey (Comparison Operators) [20]

BNy AIIIMINY prfvhlwdusse
a=-= winfiu ATY09 a WU b

a===b wiloufuied uavelia | Auaveliaved a oy b
al=b leiwiniu 1 A aliviiiu b
a<>b - Livhiy AYed a Wiy b

 ab | feenh | Aweatieenhb

a>b WINAN A1984 a 11N b
a<=b tagnimiswiniu A1U84 a Uasnimasvianu b
a>=b NI BTN ATU84 a WInnImIBindu b

- lawaisinesidnssny (Boolean Operators)
nswWSsuiiisudmssneinastunldlulseleaiildnisaadunausn
o LY A o g 1 L a =:
luvimsemssaduladiavheuau luusazseu wu nsilSsuifisuludselon if.else 1y
b2 .J = ] - @ d'
FU 'mﬂ'ritﬂ"’i'ﬂ'ljl.mu'lugﬂuwmw ] UAIATT NN 213
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3971 2.13 TewleismasiBanssny (Boolean (logical) Operators) [20]

| o
1ATsIMINY HAANG
Y = i o
la Wuasadiean a Wuia
- d l - =5 = ar
a8&b | ustuiierwat a uay b Husswdadudiswmilousy

- A 1 L} ": T
allb WuaSadied1ved a way b 1mﬂutﬁimqq

aand b | wilsuiu && usvsdimuddyliesnin

< ar 1 =t 9 e 1
aorb WMUBUNY // WAvziAUAIARUaENIN

2.11.3.5 #ari%u (Function)
fu & 1 v < ° s w

WantulludiuveslAnnszynisiinusedlisunsulasdlasenis
P 7] Yo o Voot o ' ' ) w W w Py
Genldauilwhnmsadenld ddunadonamasdiduedidlundeusuld nsaseiaidy
- I - &= = o 2 o P o
Juunldnuiivszlewide  lupsdifidasnisisenldnisviausuulauuniayesads

-l o ‘o alal 1 i as - 1 € o 8 ar 4 o -l L
nssenldlantuniimsdsdnduarsssifuaraniledduinliluduustey Weenldau
Gia'lﬂ‘lﬁ'ffi’m%’uﬂqﬁﬁ'umsiﬁm‘iﬁufh%sé’aqszqﬁﬁa return Tudiumevealantulas s
' | as @ - ot ) Y o W ' e e A g
dlasaioveniilusunsunduludwanGoaldfedduiusng  duileiduiiiinisiudd
1% o ar a P e 2 [ " [V 1 o
WABITTYAA return FawdsiAveideanis ; Piae Taadinisaudnivlaalapmile
o
o L as 1 a ars 4

2941 ﬁazmmuuﬂanau'lﬂm'\}mwﬁﬂnm

2.11.3.6 151997 String

A \ ° / - v o W oA

mMadey String Wumsi1 String Wiadarnuideuneiunie
=i i — - » é “
(38N “String  Concatenation” A1en PHP Amualildiasaaming 7 11al¥szuina
YoAUNADINTG L1TU

$String = “n1sideu”;
Echo $String. “PHP Script”;

k23 - J Qs Z 1 o o 1 “ I ”» q"
Wunsuantennuves String mﬁu-aq’lumuﬂi $Stringl ABNUATI “PHP Script” &4
aglamamaviuiu “asiliou PHP Script”
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2.12 phpMyAdmin

phpMyAdmin 1Tulusunsasznam MySQL  Client Fanileitldlunsianas
F1uteya mySQL Hruusiwesialagnse Iﬂsuﬂiuutwaumuiﬂauns Tobias Retschiller
LLa“LﬂuTﬂ'iuﬂ'mLLUU Open Source @8 IWS1EINTURY PHP mvmﬂ phpMyAdmin mu
WWIUVY Web Server lu PHP Application ﬁlﬁmuammm'sﬂu MySQL Server
ANUANNTAYBE phpMyAdmin Aa

1. @¥13uazay Database

2. a39Uaznng Table WU unsn record, au record, uAly record nieau
Table, wiuaudly field Tumsna

3. Wasndindidluiiuduteyslunsald

4. mwmaagl  (Query) snsdide  SOL uardanatsqainuaiunsad
phpMyAdmin vila %‘qui'm::mqﬁuma'lu@:ﬂamﬂ-ifmuﬁ'

2.12.1 M3AnRa phpMyAdmin

ailnaalusunsuaiatiuleshtip://www.phpmyadmin.net/home_page/
lagviinveslwdastu zip dwmiusyuuufifinns Windows

MIARRIEMIUTUY Windows

dmiumsesauuszuulftanes  Windows  Whims  unzip g
phpMyAdmin fiumanalwdiliu zip @elwdervszliwmiiouiu Wewndsuwamu
nesty)  demilvasun WIS root  lasamedveaiuidnies  dduiiiae
C\AppServiwwwluddudaluliidnludalasnned C\AppSenawww asnuiy aisnnes
phpMyAdmin-xxx (x UMULIesHy) sntudsuieain phpMyAdmin-xxx tidu
phpMyAdmin (iiglwazansentsaenlda

2.12.2 matlday

M3 lgulusuasu phpMyAdmin aglgauriulusunsy Internet Explorer
wazfuh URL Wddlasnnadves phpMyAdmin L http://localhost/phpMyAdmin Ju
du @elasnneiorvesdudony ‘lﬁmtlﬁ‘U‘HUﬂﬂUﬂ'ﬁLﬂﬁUuﬁﬂlﬂt‘iﬂﬂa‘i) uamamu'{m'ﬂﬂ
Aasalusunsu webServer 1oy Apache 1iugu IinelundsaduiGoudesuds famae
wsnlunsl¥ou wansdagui 2.36
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% phpMyAdmin 2.5.6 inddanfu

i MySQOL 3.23.54-nt iwnmzjin locathost ‘ifa root@locathost
e MySQL phpiyAdmin
S —— + aingudayatui lanasdwas] + Language (*): | Thai (th-tis-620) v
Fangilsnis W phpMyAdmin
F usaIRNUEuaY MySQL + udcutiayavas PHP
b usewdutssvuuua MySQL [lanasdwde]  k Tauweatwithunsnisuas phpMyadmin
F udewvinaguas MySQL [anmsdwaal [ChangeLog] Icvs]  Lists]
+3Tuaa MySQL twd  [ananséneda]
+ {nb
b sudoya

F dvaan

g

gﬂﬁ 2.36 wivenInlunslaeau [21]

nguit 236 seiuldiTusunsilfuisdnmenisuanmasemiy 2 dou Ao
dudhe (B 1) waz dauwan (v 2, 3) Ssazesudlamad

1. Wi den/deu Sansiugudeyaiduiiiogud

2. dwildtegudayalmifigainisads |

3. dmiuidennwidesnisliwansnielulusuasy phpMyAdmin

2.12.3 mIanguteyalni

Aeuiissiiudeyaatly mysQL axdeudendn szaiegudeyatesszlsaniy
Joimsaiinien uar fad ietuiindeya Tudusuusnasdunisesesadegudeya
sl Insazeniipdngudeyaifioaivaui Jadidegutoyain “product” weguil
2.37
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% phpMyAdmin 2.5.6 Duédaudu
winiu MySQL 3.23.54-nt viwwasjuu locathost tuile

i (gudioya) ... vl

MySQL

+ & wgntayatvd [lonasdwaa]

proax

F UEAIREO MUY ey MySOL
Fuaewenudssyuuuas MySQL [lanasdeda]
F uAGUIVinayuae MySQL [lanaasddv]
F3Tuae MySQL Tl Liansnsdwde]

R i

~ udaya

+ dvaan

SUt 2.37 adgnudeyalmie product [21]

TsmRangudiays

A -y Q.!: v E 24 1 o as 2V as dv
Ingun 2.37 sdvieduseunisaingitayalndaiudeu lesad
et v o v Iy R
1. ldvevasgrudeyandanisadte lunitlitiedn product
- 4 1 v d L3 2
2. adniidu a3 oA g utaya

2.12.4 mMsasumsnind

mwé’qmﬂﬁ'aﬁ’wmuﬁmaL‘%'au%'aauﬁ'z phpMyAdmin 2243311 evin1sasie
sieya product Feuieewda wazvindldnugudeya product ot m‘luumﬂa'lmaa
1ae 'luﬂuq.,ammmmmumwauaaum TﬂU‘i'lEJﬁ"laﬂﬁlufﬂ'ﬁ’l\?%ull 3 Waa mu

- name TaRuAn

- cost 91AAUMT

- quan $1uAUA (Fesnan quantity uiFeuliheuasdui)
vin1sas1ansivl Tnefituneusl

1. ldden1seiidasnisadng

2. ladnnuianvesnnsta miuans stock seiianuu 3 Has

3. Adnty adile tedniunsdusely
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g product vivnvasiue locafost

Fnsimg product #570ES uEn

e SOL : [ulu] s wida PHP]
CREATE DATABASE "product” ;

o] [oa | [Wawn ] [don | bemmi ] [wk ]

Livuais Wi q Tugudaya

» svaTwtugudogs product :

#ia ; [stock
e 3

gt}ﬁ 2.38 msasemns il [21]

{unsudaly mendmnadndy adeludumeudeuniin wdumsimusie
Waéﬂﬁmam‘fa:&aﬁnﬁu uwarwazdanduy Sazesustudiusiieg Ide

- Had dwmivlddefas

- FUA e?m%’mﬁan'ﬁﬁﬂmm%’am‘jaﬁﬁaqﬂmﬁu‘luﬂaﬁiﬂy’u

- AN/ dmTuiruaguInetoya

- WeAn3Ive e‘i'm"i'uLﬁané’nwmzmww*ﬂaq{l’agaﬁﬂmﬁu U ALEILVVAR
\PaBaNg vInvseay ud

- Ariaa (nul) dwiudandh Hastuannsaldarinldiol

- A3ene dmiuimueAiGuduvesiias (#1 Default)

- iy dvsuimussiRad Wy ﬂsfﬁﬁﬁaﬁtﬁuf;’az&aﬁua%‘hmmﬁu
(integer) IzansaidentiiinsiuASalus (auto_increment) 1¢ 1uduy

- Twsund t%amﬁaﬁmmaﬁwum’lﬁﬁaﬁﬁgu1 Wulwsaun3ad (Primary Key)

- il Bemiledasnisaiiaiasiiug Wil (ndex)

- londnwal (@enuileroimsliasiuidy Unique

reluilfe Aesuisremiindeyauraziinfiaunsadontd

VARCHAR : dwiuiudeyaUsznniasnys nnﬂ?ﬁﬁtﬁamﬁmaeﬁaﬁtﬂu
Jsviani dssinsimuarueIvesdayaadludiy Feansadmusaildmaus
1 - 255 Haswilail wngdwmiumaifudeyadug Wy de wEna vaemdena udu
Tudwiladuszanil szannsaden "weav3tns® Ty BINARY 14 Tasuniiudnisdades
Hayanadudu (query) dmiu VARCHAR auiliutuu casesensitiveviiadnuslug uasidn
fiaumneuaneieiy) wininsyy weavislod” Wu BINARY {u msduduslidiia
mdnusiasluilug viiesudn
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CHAR:  dwiuiiudeyauszandidnes  wuuiignidaainunaeline
255 sadnws llanansauFudelfiviioutu VARCHAR vinvinisaudulasGosmuddu
faFestoyauuu case-sensitive Liuusazimunkaavitadidy BINARY fiagvinliniades
Fayauuuy non case-sensitive (9uLAEIU VARCHAR

TINYTEXT:  Tunsdiifeninueng viedesnsiasfumdeninn lagode
e FULL TEXT SEARCH was MySQL maw'ﬂyl,aanm.,'Lmnwamaaa'luwawi%nw
VARCHAR fiflfodriaue 256 Fadnws udrsivaiaduszian TEXT wit Tag TINYTEXT
il mmmsmnwam’tﬂ 256 faenus

TEXT: mwsumu'uamaﬂs WAVFIBNYS LRIy TINYTEXT Lwimmimﬂu‘lﬂ
WnTY lnvaanfie 65,535 Monws s 64KB mmvmmumwauammuamma-1 i
8129

MEDIUMTEXT: tiudayauaziamiadngs wudeaiu TINYTEXT udifudoya
161 16,777,215 sdnws

LONGTEXT: iiudfeyaussinniisngs wudieaiu TINYTEXT usiiudeyald
4,294,967,295 Manus

TINYINT: mmumwama-uuﬁmla-uwmmﬁ 8 On ﬂauaﬂs“mwuﬁ"lmmm
mwummumu‘lumu‘um "woan3tan" lonasidemidu UNSIGNED w38 UNSIGNED
ZEROFILL Tnsaxiinnuunnananail

- UNSIGNED: szwingfafvAdiastuuliiiiniemsng wuuiaevi
Wasnsafiualésaud 0 - 255
- UNSIGNED ZEROFILL: muaummu umﬂwm'nauawnsanwmﬂu

ATUMLIUUANTLR LR §2 MySQL al.,mmsmn 0 asumanies wu Sriwunlild
16 3 win wdwhnsifiudeya 25 Wl L'meauﬂuﬂ sgldaresnunilu 025 winliden
"Woan3tha" ?hmsw.flﬂnﬂa SIGNED uunﬂamaqtﬁﬂumuﬂmnmﬂiamuw wIn/au v
mmsmnu-aaua‘lﬂaa'iwm -128 fi 127 winju

SMALLINT: dmiuifiufeyaussinmiataniiiving 16 Tn Seeanunsaifuaile
daust 32768 Fa 32767 QunsdiuuvAnedomung) uie 0 v 65535 (unsdl UNSIGNED
ma‘luﬂmﬂ‘iamms) mmmmmaﬂ Attribute 1Ju UNSIGNED wag UNSIGNED ZEROFILL
e TINYINT

MEDIUMINT: dmiuifutayadsunmsaitiivuin 24 On Jufivangaiuin
amnsaiufeyasiavldfus -8388608 Tuauda 8388607 (lunsaluuudnieiowne)
wie 0 @ 16777215 (unsdiimdu UNSIGNED videlifniemung) dwaunsaden
Attribute (¥t UNSIGNED ey UNSIGNED ZEROFILL éidutdiendu TINYINT
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INT: dwiuifiuteyalssunmiiaviiivun 32 On vieansafivdeyald
Fud 2147483648 TWauds 2147483647 Ay (unsdiuuvAnaIomung) wie
0 974294967295 (unsdimdu UNSIGNED wielifmaiawmng) feaunsaden
Attribute (U UNSIGNED waz UNSIGNED ZEROFILL léiduidiendiu TINYINT

DATE: dwiuifiufeyaussianiuil Taawiulden 1 unsau A, 1000 &
31 Sunau A.A. 9999 Tnsazudamaluguuuy YYYY-MM-DD

DATETIME:  dwiutivfayaussaniudl  uaztian  Tasaufulddaus
1 un37AN ALA. 1000 a1 00:00:00 luaudia 31 §uriau AA. 9999 Lian 23:59:59 lag
FJULUUNMTLERINE Ladvihnsaudy (query) anun az1u YYYY-MM-DD HH:MM:SS

TIMESTAMP  [(M)]: e‘l‘*m%’uﬁui’agaﬂsmmi’uﬁ waztanduiu wseziivly
JUuuuYes  YYYYMMDDHHMMSS w38  YYMMDDHHMMSS w38  YYYYMMDD wia
YYMMDD udausinazszuen My 14, 12, 8 wie 6 awddy awisaiiulamaue i
1 uns1au A.A. 1000 Tuaudssznait a.a. 2037

TIME: dwiuiiudeyauszinmian fidlsdaus -838:59:59 Waufis 838:59:59
losazuanmasanuluguiuy HH:MM:SS

YEAR [(2/4)): dwiuiudieyadssant Tugduuy YYyy vie YY udausiiae
den 2 via 4 mnlaisvy afiedndu 4 wan) Tnemadenidu 4 udn asfualddeus
AL 1901 fia 2155 usivnidu 2 wdn sxfudaus ad. 1970 B9 2069

213 Wﬂf1ﬂﬂﬂﬂﬂﬂﬁqﬂﬂ1ﬂﬂumﬂuﬂ"ﬂ1ﬂiﬁ'luﬂﬁ‘)ilmﬂﬂllﬁ&’m‘]Wﬂﬂﬁﬂﬂ
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WIRELESS GAS DETECTION SYSTEM

ruvaradivuded

: . February 28, 2016 1202 PM
Date / Time P

‘ , LEVEL ,
Data Receive PointA &> 3

HPiease Wok 13 Atease Wat 23
FPieass Vint 12 STATE : W severe
#Plodon Wat 14

APleass War 15

HPiease Wat 14 . e i

APiease Wat 16 ] EMAL
e ot 15 : ]

#Please Wat

SPisse Wi }é '::e'"‘ ? 3 SLIGHT ‘

#Piease Wat des \Wat

#Please Wad 17 STATE : Clear
#Please Wat 15 NORMAL

#Plosse Wa 18

FPiassa Wat 21 Create By 1
fAPisase Wat 22 Port Baud Rate Pakpoom Sarigprasitichok

bitseidinE STATUS : OPEN COM3 Yosapong Leoworavt
HPteass Wat 23 COM3 - 9600 - Rangsarid Pricigwanid
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WIRELESS GAS DETECTION SYSTEM
suuariundad Haw ;
Dml Tim Friday. Febsruary 28. 2014 12.00 P
. i LEVEL
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HPlease Wad 54 b é
Eanes Point 8 susrT
e i STATED s o Clear l
— NORMAL
#Please Wat 59
SPissse Wad 58
#Pleass Wad 60 Create By
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STATUS DF LPG PPM = 2271.40 ppm
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WIRELESS GAS DETECTION SYSTEM
=uuanssundad 1mo
Date / Tlme Friday, February 28, 2014 1215 PM
LEVEL |
Data Receive PointA e ~ |
........ i s - . — — |

STATUS OF LPG PPH = 3017.63 pem STATE: @

ppm
STATUS OF LFG PPH IS OVER 10600 ppm ﬁ SERIOUS
STATUS OF LPG PPH = 618432 ppm )
STATUS OF LPG PPM IS OVER 10000 ppm L] EmAL
g e &

MIS OVER 10400 pom
STATUS OF LPG PPM IS OVER 10¢00pom Point B SLIGHT

STATUS OF LPG PPM IS OVER 10000 ppm
STATUS OF LPG PPM IS OVER 10000 ppm STATE : Clear
STATUS OF LPG PPM IS OVER 10060 ppm NORMAL

STATUS OF LPG PPM = £691.16 ppm
STATUS OF LPG PPM IS OVER 10000 ppm
STATUS OF LPG PPM IS QVER 10000 ppm

STATUS OF LPG PPM = 442028 ppm Create By
STATUS OF LPG PPM IS OVER 10000 ppm

STATUS OF Lo PPV~ 1051 o o STATUS : OPEN COM3 Yesissnslargyny

STATUS OF LPG PPM = 1953.01 pom Port Baud Rate Pakpoom Sangprasitichok
STATUS OF LPG PPM IS OVER 1020 pm oMz v %0 v Rangsarid Pringwanid

< < i & o
JU7 4.14 lilsUaseuianin A uas B

4.7 Isuiiigudardy LPG Augunsaldneds
< 9 v ' ed v & w ¢
Wanadeuinauduees LPG  sewinsgunsalitaddudugunsed
Winadmnsad a4

4 =t e 1/ v a
- mINT 4.4 Wisuiisuana gl LPG vesgunsaldnads (JL269)
3 . : <l &
waggunanlnaineiu

Yo | Tavwnguasel | Savwngunsal | Tavnguasal | Ain
gunsal fladrady fiaseTy flasnadiy Lol ATLIAER
81989 AYai 1 Yt 2 n%ail 3 4

q 34 AT 3 o) sy
(ppm) (ppm) (ppm) (ppm)

500 410.57 556.38 473.44 442.34 3.98%
1,000 919.50 1,374.56 1,189.21 1161.09 16.11%
2,000 1,673.13 2,381.60 1,922.11 1992.28 0.39%
5,000 6.053.73 4,567.51 5,219.04 5279.43 5.59%
10,000 9,257.65 24,793.48 16,902.34 16,984.27 69.84%
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4.8 nagau E-mail wstiau

- ' < < < v oo =
Wannaasasy LPG idaiuy Ae LPG MAuwuwia 200 - 1000 ppm 7
o 1 & 1 s v o/ A
piums A E-mail szgndudeuludadauaszuudsgun 4.17

WARNING!! DETECT LPG @  ndacaswnn  x

Ipgproject56@gmail.com
fosfu ~

@ POSITION A THIS IS CONCENTRATION BETWEEN 200 PPM TO 1000 PPM

31J17’| 4.17 E-mail udafiaugn A LPG Hn1uiduuia 200 - 1000 ppm

< ' ] - = v e o]
Wwannaadlasy LPG vida1ug As LPG iA1uduung 1000 — 10000 ppm
o 1 - 1 < o o/ CJ
AIUUI A E-mail al::gnaamau‘lﬂmgqua'sswmgﬂﬂ 4.18

WARNING! DETECT LPG ®  nsacaemns  x

Ipgprojects6@gmail.com
flosfu ~
@ POSITION A THIS IS CONCENTRATION BETWEEN 1000 PPM TO 10000 PPM

gﬂﬁ’ 4.18 E-mail kIuFaugA A il LPG flmaundiuuia 1000 - 10000 ppm

Wevaaeddey PG Widaus As LPG #imdnuiduuiaiiu 10000 ppm
a ] i 1 = ol e 4
FTUVLY A E-mail asgnduieuludiauaszuudigui 4.19

WARNING!! DETECTLPG ®B  adacsewmnz x

Ipgprojects56@gmail.com
9 iy -

@ POSITION A THIS IS CONCENTRATION OVER 10000 PPM

31!1‘71' 4.19 E-mail uiuieun A 1ils LPG fauduufaiiu 10000 ppm
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ilovieaasUdes LPG #ianius Ae LPG fimnuidunia 200 - 1000 ppm i
fumiis B E-mail awgnauieuludedguaszuudagui 4.20
WARNING!! DETECT LPG @  ndasswns x

Ipgproject56@gmail.com
flo dfu ~

@ POSITION B THIS IS CONCENTRATION BETWEEN 200 PPM TO 1000 PPM

31!17'{ 4.20 E-mail wdaLkiaun B \ila LPG fiannanduuiia 200 — 1000 ppm

< ' < <4 < v <
Wavaaaase LPG Midauy Ae LPG MIA1iduuiia 1000 — 10000 ppm #
a ] 4 [ | o W s =
FuUe B E-mail asgndufeuludiguassuudaguin 4.21

WARNING!! DETECTLPG B  niamamun x

Ipgproject56@gmail.com
fla dfu -
@ POSITION B THIS IS CONCENTRATION BETWEEN 1000 PPM TO 10000 PPM

3Ui 4.21 E-mail ufadiausn 2 e LPG fipaudiuufa 1000 — 10000 ppm

< ' { - 1Y o a o
Wevnasilasy LPG Wiaaiuy fie LPG Maananduulaiy 10000 ppm #
o 3 = 1 <4 v Y @ d
FIUUL A E-mail asgﬂaqmau“lﬂmgmu.ais‘uumgﬂw - )

WARNING!! DETECTLPG m : ARBMIANINE X

Ipgproject56@gmail.com
fl9 du ~

@ POSITION B THIS IS CONCENTRATION OVER 10000 PPM

Uil 4.22 E-mail wiadousn 2 e LPG fmuduniaiu 10000 ppm



94

=y =3 4 14 v
4.9 nagdaullaliuusgasarvdautayaniglugudaya
diadlaiuusmweinsadeuteyasywuirdeyaszgniuiinadugudayaiiy
v -y L < v v o o
seazs lagusenaudie 3 Hasudng de Anudy a1 waviuiiiuna A1u3UN 4.23
way 4.24

Date Concantration | Time Date
31-01-2014 HNORMAL STATE|[00:22:25(05-02-2014
01-02-2014 #NORMAL STATE[00:41:20j05-02-2014)
02-02-2014 #NORMAL STATE[00:44:20/[05-02-2014
04-02-2014 #NORMAL STATE|00:47:20][05-02-2014
lo5-02-2014 [#NORMAL STATE|00:53:20/(05-02-2014

#NORMAL STATE|00:59:29]/05-02-2014
#NORMAL STATE|01:16:11 [|05-02-2014

P a 1 v =
3U7 4.23 fedugteyavesgunsalil 1

Date o Concantration Time | Date
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Tsunsunsiauvesssuviiniady
using System;
using system.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.Ling;
using System.Text;
using System.Windows.Forms;
using System.l0.Ports;
using System.Net.Mail;
using MySgl.Data.MySglClient;
using System.Threading:
namespace WindowstormsApplication5
{
public partial class Form1 : Form
{

public Form1()
{
InitiatizeComponent();
}
private static string RXstring = "";
string RX;
string TX;

string SX;
Char pp;

//Int32 ppl,;
//Int32 fop;



Char pointgo;

private void Forml_Load{object sender, EventArgs e}

{
stringlj strPortNames = SerialPort.GetPortNames();
foreach (string n in strPortNames)

f
i

comboBoxl.items.Add(n);
}
comboBox1.Selectedindex = 0;
comboBox2. iterns.Clear();
comboBox2 items.Add("19200");
comboBox2.items.Add("9600");
comboéoxE.Selectedindex £ /1
}
private void buttonl_Clicklobject sender, EventArgs e)
{
try
{
if (serialPort1.isOpen )
{
serialPort] PortName = comboBox1.Selecteditern + ™

// textBoxl.Text = serialPortl.PortName + "ready\n";
textBox1.AppendText(serialPort1 PortName + "\tReady\n");
STATUS.Text = "STATUS : OPEN " + (serialPorti.PortName);
serialPort1 Open();

// serialPort1.0pen();

//buttonl.Enabled = false;
1

else



textBox1.Text = "cann't opened";
STATUS.Text = "STATUS : CLOSE " ;

}
catch (UnauthorizedAccessException ex)
{
MessageBox.Show{ex.Message);
}
Thread trd = new Thread(new ThreadStart(this.keepdata));
trd.IsBackground = true;
trd Start();

private void Form1_FormClosed(object sender, FormClosedFventArgs )
{

try

{

serialPort1.Close();

1

catch (Exception)

{

}

private void serialPortl DataReceived{object sender,
System.lO.Ports.SerialDataReceivedEventArgs )
{
System.Threading.Thread.Sleep(1000},
try
{



//RXstring = serialPort1.ReadExisting();
RXstring = serialPort1.ReadLine();
// System.Threading.Thread.Sleep(3000);
// kaka = RXstring.Split(new string[] { "#" }, StringSplitOptions.None);

//{ textBox5.AppendText(kakal[i] + "\n");
/1}

this.invokelnew EventHandler{DisplayText));

//textBox5.AppendText(kaka + "\n");
RX = RXstring.Substring(RXstring.Length - 1, 1);
// 7/ RRX = RXstring.Substring(1, 2);
TX = RXstring.Substring(0, RXstring.Length - 3);
SX = RXstring.Substring(RXstring.Lensth - 2, 1);
//// System.Threading. Thread.Sleep(100);
pp = Convert.ToChar(RX);

pointgo = Convert. ToChar(SX);

textBox2.Invoke((Methodinvoker)delegate
{

if (pointgo == 'b")
textBox2.Invoke{(Methodinvoker)delegate



WMPLIb WindowsMediaPlayer wmp = new
WMPLib.WindowsMediaPlayer();

wmp.URL = @"C:\Users\NIG\Desktop\New folder (9)\wad.wav";

// textBox2.AppendText(RXstring);

textBox2.Text = TX + "\n";

//textBox3.Text = DateTime.Now.ToString() + "\n";
/! textBox2 AppendText(DateTime.Now.ToString() + "\n")
if (checkBox1.Checked)
{
//e mail //
//System.Threading.Thread.Sleep(1000);
MailMessage myMail = new MailMessage();

1

SmtpClient client = new SmtpClient();

myMail.From = new MailAddress("lpgproject56@gmail.com™)y//,
"Amnat”, System.Text.Encoding.UTF8);

myMail.To Add(new MailAddress{"lpgproject56@gmail.com"));

myMail. Subject = "DETECE GAS LPG";

//myMail.BodyEncoding = System.Text.Encoding. UTFS8;

myMail.Body = "@ POSITION 1 THIS IS CONCENTRATION
BETWEEN 200 PPM TO 1000 PPM *;

// myMaiL.BOdyEncoding = System.Text.Encoding.UTFS;

// myMail.lsBodyHtml = false;

/7" myMail.Priority = MailPriority.High;

client.Port = 587;

client.Host = "smtp.email.com”;

client.EnableSsl = true;

client.UseDefaultCredentials = false;

client.Credentiais = new

System.Net.NetworkCredential{"lpgproject56@gmail.com”, "telecomkmitl");



client.DeliveryMethod = SmtpDeliveryMethod.Network;
client.Send(myMail); //dusad
// e mail//

)3

else if {pointgo =='¢")
textBox2.Invoke{{MethodInvokeridelegate
{

WMPLib WindowsMediaPlayer wmp = new
WMPLib.WindowsMediaPlayer();

wmp.URL = @"C:\Users\NIG\Desktop\New folder (9\dd.mp3";

//textBox2.AppendText(RXstring);

textBox2.Text = TX + "\n";

/textBox3.Text = DateTime.Now.ToString() + "\n";

/7 textBox2 AppendText(DateTime.Now.ToString() + “\n");

if (checkBox1.Checked)

{

//e mail //

MailMessage myMail = new MailMessage();

SmtpClient client = new SmtpClient();

-~ myMail.From = new MailAddress('lpgproject56@gmail.com”)y//,

~"Amnat’, System.Text.Encoding. UTF8);

myMail. To.Add(new MailAddress("(pgproject56@gmail.com™));

myMail.Subject = "DETECE GAS LPG";

//myMail.BodyEncoding = System.Text.Encoding.UTF8:;

myMail.Body = "@ POSITION 1 THIS IS CONCENTRATION OVER
10000 PPM *;

// myMail.BodyEncoding = System.Text.Encoding. UTFS;

// myMail.lsBodyHtml = false;



// myMail.Priority = MailPriority.High;
client.Port = 587;
client.Host = "smtp.gmail.com";
client.EnableSsl = true;
client.UseDefaultCredentials = false;
client.Credentials = new
System.Net.NetworkCredential('lpgproject56@gmail.com”, “telecomkmitl"};
client.DeliveryMethod = SmtpDeliveryMethod Network;
cdlient.Send(myMail); //duad
// e mail//
}
1;
else if {pointgo == '3')
textBox2.Invoke((MethodInvoker)delegate
{
//textBox2.AppendText(RXstring);
textBox2.Text = TX + "\n";
//textBox2.Text = DateTime.Now.ToString() + "\n"
// textBox2. AppendText(DateTime.Now.ToString() + "\n");
B;
else if (pointeo =='d')
textBox2.Invoke((Methodinvoker)delegate
{
//textBox2 AppendText(RXstring);
textBox2.Text = TX + "\n";
//textBox2.Text = DateTime.Now.ToString() + "\n";
// textBox2.AppendText(DateTime.Now.ToString() + "\n");
3
else if {(pointgo == 'e')
textBoxZ.Invoke(iMethodinvoker)delegate
{



WMPLib.WindowsMediaPlayer wmp = new
WMPLib.WindowsMediaPlayer();
wmp.URL = @"C:\Users\NIG\Desktop\New folder (9\dd.mp3";
//textBox2. AppendText(RXstring);
textBox2.Text = TX + "\n";
//textBox3.Text = DateTime.Now.ToString() + "\n";
/1 textBox2.AppendText(DateTime Now.ToString() + "\n");
//e mail //
if {checkBox1.Checked)
{
MailMessage myMail = new MailMessage();
SmtpClient client = new SmtpClient();
myMail.From = new
MailAddress("lpgproject56@gmail.com")//, "Amnat", System.Text.Encoding. UTF8);
myMail. To.Add(new MailAddress{"pgproject56@email.com"));
rmyMail.Subject = "DETECE GAS LPG";
//myMail.BodyEncoding = System.Text.Encoding. UTFS;
myMail.Body = "@ POSITION 1 THIS IS CONCENTRATION
BETWEEN 1000 PPM TO 10000 PPM ";
// myMail.BodyEncoding = System.Text.Encoding. UTF8;
// myMail.lsBodyHtml = false;
//- myMail.Priority = MailPriority.High;
client.Port = 587;
client.Host = "smtp.gmail.com";
client.EnableSst = true;
client.UseDefaultCredentials = false;
client.Credentials = new
System.Net.NetworkCredential("lpgproject56@gmail.com", “telecomkmitl");
client.DeliveryMethod = SmtpDeliveryMethod.Network;
client.Send({myMail);



Y/daiad
// e mail//
1;
else
textBox2.invoke{{Methodinvoker)delegate
{

1;
else if {pp == 'BY

textBox3.Invoke{(Methodinvoker)delegate
{

if {pointgo == 'B"
textBox3.Invoke({Methodinvoker)delegate
{
WMPLIb WindowsMediaPlayer wmp = new
WMPLib.WindowsMediaPlayer();
wmp.URL = @"C:\Users\NIG\Desktop\New folder
(9N\wad.wav";
// textBox3.AppendText(RXstring);
textBox3.Text = TX + "\n";
/ textBox3.AppendText(DatéTime.Now.foString() +"\n");
// textBox3.Text=DateTime.Now.ToString() + "\n";
if {checkBox1.Checked)
{
//e mail //
MailMessage myMail = new MailMessage();
SmtpClient client = new SmtpClient{);



myMail.From = new
MailAddress{'lpgproject56@gmail.com");//, "Amnat”, System.Text.Encoding. UTF8);
myMait. To Addinew
MailAddress{"lpgproject56@email.com"}};
myMail.Subject = "DETECE GAS LPG";
//myMail.BodyEncoding = System.Text.Encoding. UTF8;
myMail.Body = "@ POSITION 2 THIS IS CONCENTRATION
BETWEEN 200 PPM TO 1000 PPM *;
// myMail.BodyEncoding = System.Text.Encoding. UTF8;
/7 myMail.lsBodyHtml = false;
// myMail.Priority = MailPriority.High;
client.Port = 587,
client.Host = "smtp.gmail.com";
client.EnableSsl = true;
client.UseDefaultCredentials = false;
client.Credentials = new
System.Net.NetworkCredential{"(pgproject56@gmail.com”, "telecomkmitl™;
client.DeliveryMethod = SmtpDeliveryMethod.Network;
client.Send(myiail); //dauas
// e mail//
i
i :
else if {pointeo == 'C')
textBox3.Invoke{(Methodinvoker)delegate
{

WMPLib.WindowsMediaPlayer wmp = new
WMPLib.WindowsMediaPlayer(};
wmp.URL = @"C:\Users\NIG\Desktop\New folder (9\dd.mp3";
// textBox3.AppendText(RXstring);
textBox3. Text = TX + "\n";



//textBox3.Text = DateTime.Now.ToString() + "\n";
//textBox3.AppendText(DateTime.Now.ToString() + "\n");

if {checkBox1.Checked)
f

//e mail //
MailMessage myMail = new MailMessage();
SmtpClient client = new SmtpClient();
myMail.From = new
MailAddress{"lpgproject56@gmail.com"};//, "Amnat", System.Text.Encoding. UTF8);
ryMait. To.Add(new
MailAddress(*lpgproject56@gmail.com"));
myMail.Subject = "DETECE GAS LPG";
//myMail.BodyEncoding = System.Text.Encoding.UTFS;
myMail.Body =" @ POSITION 2 THIS IS CONCENTRATION
OVER 10000 PPM ";
// myMail.BodyEncoding = System.Text.Encoding.UTF8;
/1 myMail.lsBodyHtml = false;
// myMail Priority = MailPriority.High;
client.Port = 587;
client.Host = "smtp.email.com”;
client. EnableSsl = true;
client.UseDefaultCredentials = false;
client.Credentials = new
System.Net.NetworkCredential("lpgproject56@gmail.com”, "telecomkmit!");
client.DeliveryMethod = SmtpDeliveryMethod .Network;
client Send(myMail); //dauad
// e mail//

B
else if (pointgo == ‘A")



textBox3.Invokel{Methodinvoker)delegate
{
// textBox3.AppendText(RXstring);
textBox3.Text = TX + "\n";
// textBox3.AppendText(DateTime Now.ToString() + "\n");
/7 textBox3.Text=DateTime.Now.ToString() + "\n";

B
else if (pointgo == 'D")
textBox3.Invoke{{Methodinvoker)delegate
{
// textBox3.AppendText(RXstring);
textBox3.Text = TX + "\n";
// textBox3.AppendText(DateTime.Now.ToString() + "\n");
/1 textBox3.Text=DateTime.Now.ToString() + "\n";

3,
else if {pointgo == 'E")
textBox3.invokel{Methodinvokeridelegate
{
WMPLib.WindowsMediaPlayer wmp = new
WMPLib.WindowsMediaPlayer(); _
wmp.URL = @"C:\Users\NIG\Desktop\New folder (9\dd.mp3";
// textBox3.AppendText(RXstring);
textBox3.Text = TX + "\n";
// textBox3.AppendText(DateTime.Now.ToString() + "\n");
/] textBox3.Text=DateTime.Now.ToString() + "\n";
if {checkBox1.Checked)
{
//e mail //
MailMessage myMail = new MailMessage();



SmtpClient client = new SmtpClient();

myMail.From = new
MailAddress{"|pgproject56@gmail.com")//, "Amnat’, System.Text.Encoding.UTF8);

myMail. To.Add{new
MailAddress{"lpgproject56@gmail.com")};

myMail.Subject = "DETECE GAS LPG";

//myMail BodyEncoding = System.Text.Encoding. UTF8;

myMail.Bedy = " @ POSITION 2 THIS IS CONCENTRATION
BETWEEN 1000-10000 PPM ";

// myMail.BodyEncoding = System.Text.Encoding.UTF8;

// myMail.lsBodyHtml = false;

//- myMail.Priority = MailPriority.High;

ctient.Port = 587;

client.Host = "smtp.gmail.com";

client.EnableSsl = true;

client.UseDefaultCredentials = false;

client.Credentials = new
System.Net.NetworkCredential("lpgproject56@smail.com”, "telecomkmitl");

client.DeliveryMethod = SmtpDeliveryMethod.Network;

client.Send{myMail); //duuad

// e mail//
}
B,
else
textBox3.Invoke((MethodIinvoker)delegate
{
b;



}
catch (System.TimeoutException)
{

i

(—

private void DisplayText(object s, EventArgs e)
{ ‘
textBox1.AppendText(RXstring+"\n");
//textBox1.AppendText( DateTime.Now.ToString()+"\n");
//System.Threading.Thread.Sleep(1000);
//textBox2.AppendText(RX);
// textBox5.AppendText(kaka + "\n");
//for (int i = 0; i < kaka.Length; i++)
74
// textBoxl.AppendText(kakali] + "\n");
/7%
textBox4. Text=DateTime.Now. ToString("f") ;

private void button3_Clicklobject sender, EventArgs €)
{

textBoxi Text ="
fextBox2 Text =™
texiBox3.Text =™



private void display()

i
3
L

private void keepdatal)
{

//create connection string
string ConnectionString = "SERVER=localhost;" +
"DATABASE=pro;" +
"UlD=root;" +
"PASSWORD=123456789;";
//string inputConcentration;
MySqglConnection connection = new MySglConnection{ConnectionString);
connection.Open();
/¥*string CreateTablel = "CREATE TABLE Devicel (Concentration varchar(30),
Time varchar(20), Date varchar(10));"
MySqlCdmmand commandl = new MySqglCommand(CreateTablel,
Connection);
command1.ExecuteNonQuery();
string CreateTable2 = "CREATE TABLE Device2 (Concentration varchar(30), Time
varchar(20), Date varchar(10));":
MySglCommand command3 = new MySglCommand(CreateTable2,
connection);
command3.ExecuteNonQuery();*/
connection.Close();

while (true)



connection.Open(};

if {pointgo =="a' || paintgo =="A' || pointgo == 'b' }i pointgo == B || pointgo
=='c' || pointgo == 'C' || pointgo == 'e' || pointgo == 'E')

//Connecting to MySQL

§

L

if (pp =="'A)
i

i

string insertconcentration = "INSERT INTO
Device1(Concentration, Time,Date) VALUES(@Concentration,@Time,@Date)";

MySgiCommand command2 = new
MySalCommand(insertconcentration?, connection);

command2.Parameters AddWithValue{"@Concentration”,
textBox2. Text):

commandZ2.Parameters AddWithValue{"@Time",
DateTime.Now.ToString{"HH:mm:ss"));

command?2. Parameters AddWithValue{"@Date",
DateTime.Now.ToString("dd-MM-yyyy"));

command?2.ExecuteMonQuery();

Thread.Sleep(180000);

}
else if {pp == 'BY)
{
string insertconcentration2 = "INSERT INTO
Device2(Concentration, Time,Date) VALUES(@Concentration,@Time,@Date)";
MySglCommand command4 = new
MySglCommand(insertconcentration2, connection);
command4.Parameters AddWithValue("@Concentration”,
textBox3.Text);



L)

commandd.Parameters AddWithValue("@Time",
DateTime.Now.ToString{"HH:mm:ss"));

command4.Parameters AddWithValue{"@Date",
DateTime Now.ToString("dd-MM-yyyy");

commandé.ExecuteNonQuerny();

Thread.Steep(180000);

//Close Connection

}
connection.Close();
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<meta http-equiv=Content-Type content="text/html; charset=utf-8">
<htmt>

<center>

<body>

<?php

mysql_connect("locathost®, “root", “123456789") or die{mysql_error();
mysql_select_db("pro”) or die(mysql_error());
mysql_db_query("pro",'SET NAMES UTF8");

$keep = mysql_query("SELECT DISTINCT(Date) FROM Devicel")

or dielmysql error());

SCurrentDate = ™,

if($_GETl'dateT I= null && $_GET[date] 1= *)

{

¢$.CurrentDate. - $_GEI'['d-ate']_;

Surl = $_SERVER[PHP_SELFT;



echo "<table border='1" align="left'>"
echo "<tr> <th>Date</th></tr>";
while($raw = mysql fetch_array(Skeep)i
Spg = Sraw[Date';
echo "<br><tr><td>";
echo "<a href="Surl?date=$pg’>$pg</a><br>";
echo "</td></tr></br>";
}
echo "</table border='1">"
if($CurrentDate 1= ")
{
$date = mysql_query("SELECT DISTINCT{Date) FROM Devicel")
or die{mysgl_error());
echo Srwl'Date’l;
echo "<table border="1" align="centers";
echo "<tr> <th>Concentration</th> <th>Time</th> <th>Date</th> </tr>"
Sday = SrwlDatel;

if(SCurrentDate 1= ™)



Sday = SCurrentDate;
}
Sresult = mysqgl_query("SELECT * FROM Devicel WHERE Date LIKE '%S$day%' ")
or die(mysql_error());
while(Srow = mysql_fetch_array( $result )) {
echo "<tr><td>"
echo Srow['Concentration’];
echo "</td><td>",
echo Srow[Time'};
echo "</td><td>";
echo Srow['Date’];

echo "</td></tr>",

echo "</table border="1">"
} // End if($CurrentDate 1= ")
7>

</body>



</html>
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<meta http-equiv=Content-Type content="text/html; charset=utf-8">
<html>

<center>

<body>

<?php

rysql_connect("localhost”, "root", “123456789") or die(mysqgl_error());
mysql_select_db("pro") or die(mysgt_error());
mysql_db_query("pro","SET NAMES UTF8");

Skeep = mysgl_query("SELECT DISTINCT(Date) FROM Device2")

or die{mysgl_error();

SCurrentDate = "

if($_GET['date I= null && $_GET['date] I= )
{

SCurrentDate = $ GET[dateT;

Surl = $_SERVER[PHP SELF;

echo "<table border="1" align="left">";



echo "<tr> <th>Date</th></tr>"
while(Sraw = mysql_fetch array($Skeep))
Spg = Sraw['Date’;
echo "<br><tro><td>"
echo "<a href="Surl?date=5pe¢'>Spe</as<br>";

echo "</td></tr></br>";

echo "</table border='1">";

if($CurrentDate 1= ™)

Sdate = mysqgl_query("SELECT DISTINCT(Date) FROM Device2")
or dielmysgt_error());
echo $rw['Date’;
echo "<table border="1" align="center'>";
echo "<tr> <th>Concentration</th> <th>Time</th> <ths>Date</th> </trs"
Sday = Srwl'Date'];
if(SCurrentDate 1= ™)

{



Sday = SCurrentDate;
}
Sresult = mysql_query("SELECT * FROM Device2 WHERE Date LIKE '%$day%' *)
or die(mysgl_error());
while{Srow = mysql fetch array( $result ) {
echo "<tr><td>"
echo Srow['Concentration’]:
echo "</td><td>"
echo Srow[Time';
echo "</td><td>";
echo Srow['Date'];

echo "</td></tr>"

echo "</table border='1">";

} // End if{$CurrentDate = *)
>
</body>

</html>
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#include <16f877.h>

#Hdevice ADC=10

Hinclude <math.h>

#fuses XT,PUT,BROWNOQUT,NOWDT,NOPROTECT,NOLVP
#use delay(clock=8000000)

#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_CT7)
ftuse fast_io(A)

void time();

void main{void)

intlé value,
float volt;
float RS;
float ppm;
float RT;
float Rair:
float RE;

float RD;



delay _ms(2000);
time();
setup_adc_ports(ANO);
setup_adc(0x40);
set adc_channel(0);
delay_us(10);
value = read adc();
volt=(float)value * 5 / 1023;
Rair=(100000~(volt*20000))/volt:
printf("#Rair=%f ochm:DB\n",Rair);
delay_ms(2000);

while(true)

value = read adc();

volt=(floatvalue * 5 / 1023;
RS=(100000-(volt*20000))/volt;//RL=20K VIN=5
RD=(10*RS/Rair);

RT=log10(RD),//from log(ppm)=({log(RS)-4.84833)/(-0.258976))
RE=(RT-1.2477)/(-0.4114);

ppm=pow{10,RE};



if200<= ppm && ppm <=1000)

printf("#STATUS OF LPG PPM = %f ppm:B",ppm);
printf("B\n");
//printfi"\f ANALOG TO DIGITAL \r")
Z/rintf{*%f(10bit)=%.3f volt\n",(float)value,volt):
//printf("\f RESISTANC OF SENSOR \r");
//printf"\nRS=%f Ohm\r,RS);
//printf("\nRT=%f\r",RT);
// printf'@11CONCENTRATION OF LPG = %f ppr\n’,ppm);
delay_ms(2000);
}
if(1000<= ppm && ppm <=10000)
{
printf("#STATUS OF LPG PPM = %f ppm:E",ppm);
printf("B\n");
delay ms(2000);
}
else if(ppm > 10000)

{



printf("#SATUS OF LPG PPM IS OVER 10000 ppm:C");
printf("B\n");
delay ms(2000);
}
else ifippm < 200)
{
printf("#NORMAL STATE:A");
printf("B\n");

delay ms(2000);

}

void time()
1

int i=1;

while(i<61)

{

printf("#Please Wait %d:DB\n",i++);
delay_ms(2000);

}
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#Hinclude <16f877.h>

#device ADC=10

#Hinclude <math.h>

#fuses XT,PUT,BROWNOUT,NOWDT,NOPROTECT,NOLVP
#use delay(clock=8000000)

#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_CT7)
#use fast_io(A)

void time();

void main{void)

intl6 value;
float volt;
float RS;
float ppmy;
float RT;
float Rair;
float RE;
float RD;

delay _ms(2000);



time();
setup_adc_ports(ANO);
setup_adc(0x40),
set_adc_channel(0);
delay us(10);
value = read_adc();
volt=(float)value * 5 / 1023;
Rair=(100000-(volt*20000))/volt;
printf("#Rair=%f ohm:DB\n",Rair);
delay_ms(2000);

while(true)

value = read_adc();

volt=(float)value * 5 / 1023;
RS=(100000-(volt*20000))/volt;//RL=20K VIN=5
RD=(10*RS/Rair);

RT=log10(RD)//from log(ppm)=((log(RS)-4.84833)/(-0.258976))
RE=(RT-1.2477)/(-0.4114);

ppm=pow(10,RE);

ifl200<= ppm && ppm <=1000)



printf"#STATUS OF LPG PPM = %f ppm:B",ppm);
printf{("B\n");

//printf("\f ANALOG TO DIGITAL \r");

//rintf(*%f(10bit)=%.3f volt\n" (float)value,volt);

//printf("\f RESISTANC OF SENSOR \r"):

//printf("™\nRS=%f Ohm\r",RS};

//printf{("\nRT=%f\r",RT);

/1 printf("@11CONCENTRATION OF LPG = %f ppm\n",ppm);

delay ms(2000);

if(1000<= ppm && ppm <=10000)

{

printf("#STATUS OF LPG PPM = 9%f ppm:E*,ppm);
printf("8\n");
delay_ms(2000);

}

else ifippm > 10000)

{

printf("#SATUS OF LPG PPM IS OVER 10000 ppm:C*);



printf("B\n");
delay_ms(2000);

}

else iflppm < 200)

{

printf("#NORMAL STATE:A");
printf("B\n");
delay_ms(2000);

}

}

void time()

int i=1;
while(i<61)

{

printf("#Please Wait %d:DB\n",i++);
delay_ms(2000);

}
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MICROCHI=

PIC16F87X

28/40¢-pin 8-Bit CMOS FLASH Microcontroliers

Devices Included in this Data Sheet:

- PIC16F873 - PIC16F876
- PIC16F874 - PIC16F877

Microcontroller Core Features:

+ High-performance RISC CPU
« Only 35 single word instructions to learn
= Ali single cycle instructions except for program
branches which are two cycle
Operating speed: DC - 20 MHz clock input
DC - 200 ns instruction cycle

+ Up to 8K x 14 words of FLASH Program Memory,
Up to 358 x 8 bytes of Data Memory (RAM)
Up to 256 x 8 bytes of EEPROM data memory

» Pincut compatible to the PIC16C73B/74BI76/77

Interrupt capability (up to 14 sources)

Eight level deep hardware stack

Direct, indirect an< relative addressing modes

« Power-on Reset (POR)

« Power-up Timer (PWRT) and
Oscillator Start-up Timer (OST)

« Watchdog Timer (WDT) with its own on-chip RC
osciliator for reliable operation

+ Programmable code-protection

« Power saving SLEEP mode

= Seiectable oscillator options

* =« Low-power, high-speed CMOS FLASH/EEPROM
. technology

« Fully static design
* In-Circuit Serial Programming™ (ICSP) via two
pins
= Single 5V In-Circuit Serial Programming capability
« In-Circuit Debugging via two pins
= Processor read/write access to program memory
= Wide operating voltage range: 2.0V to 5.5V
= High Sink/Source Current: 25 mA
= Commercial and Industrial temperature ranges
* Low-power consumption: )
- <2 mA typical @ 5V, 4 MHz
- 20 pA typical @ 3V, 32 kHz
- <1 pA typical standby cumrent

s

© 1999 Microchip Technology Inc.

Pin Diagram

PLCOM10SOITICK! ~—e []
RC1U/T10SVCCP2 - []

PDIF

MCLRIVPPTHY ~——— [
RAVAND ——s-
RAT/ANT =

RAZ/IAN2IVREF- <—s [

RAIANINVREF+ =——e []

RA4/TOCKI <—s []
RAS/AN4SS = [
REG/RDIANS ~— [}
RE1/WR/ANE ~— [
RE2/CSIANT =— []

Voo —- [ 1

Vss — = [
OSCACLKIN — ]
OSCZ/CLKOUT  «—n (]

woo-.lmu\-b.mm—-f

PIC16F877/874

-
=1

RC2CCP ~—s-[] 17
RC3ISCK/SCL ~— []
RDO/PSPO ~—[] 19
RO1PSP1 =—[] 20

2

e

28

26
25
24

23
22
21

=——> RKRBTPSGD
-—e RE6PGC
«— RES
-a— RB4
~——= REIFGM
~—s RGZ
- RY1
~— RBO/INT
-——- Voo
-—— Vss

-—~ ROT/FSPT
~— RCE/PSPE
~«—e ROIS/CSPS
«—e GU4ISF4
- RCT/RX/DT
«—s- RCBMTXICK
—+—e RCNSDO
——> RC4/SDUSDA
-—« RO3MSF3
~e— RIZFSPZ

Peripheral Features:

Timer0: 8-bit timer/counter with 8-bit prescaler

Timer1: 16-bit timer/counter with prescaler,
can be incremented during sleep via external

crystal/clock

Timer2: 8-bit timer/counter with 8-bit pericd
register, prescaler and postscaler
Two Capture, Compare, PWM modules

- Capture is 16-bit, max. resolution is 12.5 ns
- Compare is 16-bit, max. resclution is 200 ns
- PWM max. resolution is 10-bit
10-bit multi-channe! Analog-to-Digital converter
Synchronous Serial Port (SSP) with SPI™ (Master

Mode) and 12C™ (Master/Slave)

Universal Synchronous Asynchronous Receiver
Transmitter (USART/SCI) with S-bit address

detection

Parallel Slave Port (PSP) 8-bits wide, with
external RD, WR and CS controls (40/44-pin only)

Brown-out detection circuitry for

Brown-out Reset (BOR)

DS302928
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Pin Diagrams

BiP, SCIC
MCLRVPeTHY—]°1 Rl 28] == RBV/PGD
reomane ~—L] 2 2711 = RB6/PGC
RA1ANT~—[] 3 - 26[ ] = RBS5
RA2/ANZVReEF-=— ] 4 ~ 25] ] = RB4
RAIANSNVrere~—[] & « 24[] = RS3PGM
Rragrmocki~—01 6 - 23[] = R82
RASIAN4GS L] 7 E 22] ] = RB1
vss—[] 8 @ 21]] =—= RBO/INT
oscicLkiN—] 9 b 20{] =— Voo
osczicLkout ~—[] 10 & 19] ] =—vss
RCO/T10SOM1CK =[] 11 18] ] =—= RCTRX/DT
RCiT10svccPz =—[|12 17[] = RCB/TX/CK
Rcz/ocPt=—[]13 16]_] =—= RCS/SDO
RC3/SCK/SCL =—[]14 15]] =—= RCA/SDI/SDA
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ZB S2B ZigBee

Connectivity using the ZigBee protocol
]

XBee-PRO ZB S2B embedded RF modules provide cost-effective wireless connectivity to devices
in ZigBee mesh networks. Utilizing the ZigBee PRO Feature Set, these modules are
interoperable with other ZigBee devices, including devices from other vendors.

Part of the XBee family of wireless products, these modules are easy to use, share a common
footprint, and are fully interoperable with other XBee products utilizing the same technology.
This allows different XBee technologies to be drop-in replacements for each other; you can
switch between 802.11, 802.15.4, ZigBee, DigiMesh and proprietary long-range with minimal
development time or risk. A

Series 2 modules use a different hardware configuration from the earlier models. They are not
compatible with the outdated ZNet Series 2.5 modules.

ZB Series 2 New Features
ZB offers many new and improved features over ZNet 2.5, including:

» Data transmissions are resolved directly to APS unicasts. This provides the ability to
send and receive ZDO commands.

* NH command configures the unicast transmission timeout. This command can extend
the number of unicast hops dramatically beyond the 6-8 hop limit that existed in ZNet
2.5

» 7S command allows ZigBee stack profile to be set as required.

* Routers and coordinators can expire end-device children from their child tables if the
end device has not polled within a settable timeout.

» The ZA command is no longer needed. SE, DE and C/ addressing commands are always
enabled.

¢ Al now includes several new values.

Note: This module is certified for use in North America and Australia only. It is permissible
to use in most of Europe if you set the PL command to 0, reducing the power output to 10



mW / 10 dBm. This module cannot be used in Japan under any circumstances; the
Japanese market has a specific 10mW-max variant. See the User Manual for specific
restrictions and end-product label requirements. Other areas, check local regulations.

ZB S2B ZigBee Module Features

e Power output: 63mW (+18 dBm)

e Indoor/Urban range: Up to 300 ft (90 m)

« QOutdoor/RF line-of-sight range: Up to 2 miles (3200 m)

« RF data rate: 250 Kbps

« Interface data rate: 1200 bps to 1 Mbps (non-standard baud rates supported)
e Receiver sensitivity: -102 dBm

» Spread Spectrum type: DSSS (Direct Sequence Spreagl Spectrum)

e Networking topology: Mesh, point-to-point, point-to-multipoint, peer-to-peer
e Error handling: Retries and acknowledgments

e Channel capacity: 15 Direct Sequence Channels (11 through 25)

e Addressing: PAN ID, 64-bit IEEE MAC

+ Encryption: 128-bit AES

» Supply voltage: 2.7V - 3.6V DC (Footprint Recommendation: 3.0V - 3.4V DC)
¢ Transmit current: 205 mA (@ 3.3V) '
* Receive current: 47 mA (@ 3.3V)

e ldle current: 15 mA

e Sleep current: 3.5 pA typical @ 25°C

¢ Frequency band: ISM 2.4 GHz

» Interface options: 3V CMOS UART, ADC, DIO

e Configuration method: AT and API, local or over-air

« Digital 1/0: 10 1/0 lines

e ADC: Four 10-bit analog inputs

» Size: 0.960 in x 1.297 in (2.438 cm x 3.294 cm)

* Weight: 0.10 oz (3g)

e Operating temperature: -40°C to 85°C (industrial)

» Certifications: FCC (USA), IC (Canada), ETSI (Europe), C-TICK (Australia)
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LM1117-N/LM11171 800mA Low-Dropout Linear Regulator

Check for Samples: LM1117-N, LM11171

FEATURES
« Available in 1.8V, 2.5V, 2.85V, 3.3V, 5V, and
Adjustable Versions
« Space Saving SOT-223 anid WSON Packages
« Current Limiting and Thermal Protection
«  Oufput Current 800mA
:  Line Regulation €.2% (Max)
¢ Load Regulation 0.4% (Max)
* Temperature Range
— LM1i1117-N: 0°C to 125°C
- LM11171: -40°C to 125°C

APPLICATIONS

* 285V Model for SCSI-2 Active Termination

« Post Regulator for Switching DC/DC Converter
« High Efficiency Linear Regulators

* Battery Charger

« Battery Powered instrumentation

TYFICAL APPLICATION

Active Terminator for SCSI-2,Bus

DESCRIPTION

The LM1117-N is a series of low dropout voltage
regulators with a dropout of 1.2V at 800mA of loagd
current. It has the same pin-out as Texas
instrurents’ industry standard LM317.

The LM11i7-N is available in an adjustable version,
which can set the output voitage from 1.25V ic 13.8V
with only two external resistors. In addition, it is also
available in five fixed voliages, 1.8V, 2.5V, 2.85V,
3.3V, and 5V.

The LM1117-N offers current limiting and thermal
shutdown. lts circuit includes a zener trimmed
bandgap reference to assure output voitage accuracy
to within +1%.

The LM1117-N series is available in WSGN, PFM,
S0OT-223, TO-220, and TO-263 DDPAK packages. A
minimum of 10pF tantalum capacitar is required at
the output to improve the fransient response and
stability.

1100
r

1100
r

LM1117-2.85
out

1100
AAA 18 1) 27
LiNES

P T
475V TO +

-_:[- 5.25V

GND
10 pf |

zz;zFE 1100

Y

1 HF—

Vin

LMI117-XX

vmnl—.]_—
10 pF

10 pF* —
Tantalum

1

Tantalum

* Required if the regulator is localed far from the power supply filler.

Figure 1. Fixed Output Regulator

o

All rademarks are the property of their respeclive owners.

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

PRODUCTION DATA information is cumrent as of publication date.
Products conform o specifications per the temms of the Texas
kﬁhmnisstandardwa«mnlﬁ.PmdudimpmmsshgdoesM
necessarily include testing of all parameters.

Copyright © 20002013, Texas Instruments incorporated
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Block Diagram
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Figure 2. SOT-223 Top View
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Figure 4. PFM Top View
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Figure 5. DDPAK/TO-263 Top View
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TYPICAL PERFORMANCE CHARACTERISTICS
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Temperature (°C)

Figure 1G.
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TYPICAL PERFORMANCE CHARACTERISTICS {continued)
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HANWEI SENSORS

1Q-€

TECHNICAL DATA

FEATURES

*il-[igh sensitivity to LPG, iso-butane, propane
* Small sensitivity to alcohol, smoke.

* Fast response .

APPLICATION
They arc used in gas leakage detecting  equipraents in family and industry, are suitable for detecting of

LPG, iso-butane, propane, LNG, avoid the noise of alcohol and cooking fumes and cigarette smoke.

* Stable and long life

* Simple drive circuit

www_hiwsensor.com

MQ-6 GAS SENSOR

SPECIFICATIONS
A. Standard work condition
Svmbol Parameter name Technical condition Remarks
Ve Circuit voltage 5V+0.1 ACOR DC
Vi Heating voltapge 5V0.1 ACOR DC
P Load resistance 20KQ
Ry Heater resistance 330 +5% Room Tem
Py Heating consumption less than 750mw
B. Environtent condition
Symbol Parameter name Technical condition Remarks
Tao Using Tem -10°C-50C
T Tas Storage Tem -201C-70C
| Ru Reiated humidity less than 95%Rh
G, Oxygen concentration 21%(standard condition)Oxygen minimum  value is

concentration can affect sensitivity

over 2%

C. Sensitivity characteristic

| Symbel Parameter namc Technical parameter Remarks
Ks Sensing  Resistance 10K Q- 60K Q Detecting concentration
(1000ppm LPG ) scope:
200-10000ppm:
a LPG, iso-butane,
(109mpm/ Concentration slupe rate =0.6 propane,

4050ppm LPG) LNG

Standard Temp: 20C+2°C Veisv0.1

detecting Humidity: 65%+5%  Vh: 5V0.1

condetion

Preheat time Over 24 hour

D. Strucyure and configuration, basic measuring circuit

{

|

Parts Materials
1 | Gas sensing Sn0,
layer

2 | Electrode Au
3 | Electrode line Pt
4 | Heater coil Ni-Cr alloy
5 | Tubularceramic | AlLOs
6 | Anti-explosion Stainless steel gauze

network (SUS316 100-mesh)
7 | Clamp ring Copper _ plating Ni
8 | Resin  base Bakelite w0
9 | Tube Pin Copper plating Ni "

Fig2
|

Configuration A B16.8+0.5 @9‘5

=\

16,5




HANWEI SENGORS ) MQ-6 - www hwsensor.com

Structure and configuration of MQ-6 gas sensor is shown as Fig. 1 (Configuration A or B), sensor composed by
micrc AL203 ceramic tube, Tin Dioxide (SnO2) sensitive layer, measuring electrode and heater are fixed intc a
crust  made by plastic and stainless steel net. The heater provides necessary work conditions for work of
sensitive componenis. The enveloped MQ-6 have 6 pin ,4 of them are used to fetch signals, and other 2 are nsed
for providing heating current.

Electric parameter measurement circuit is shown as  Fig.2
E. Sensitivity characteristic curve

Fig.2 sensitivity characteristics of the MQ-6

o RE
© —— T "'l * 2 Fig.3 is shows the typical
e — = sensitivity characteristics of
B B the MQ-6 for several gases.
i A8 T in their: Temp: 20°C..
; s ” Humidity: 65%.
T O, concentration 21%
! f\ i‘-—-_‘_—-.__h____# RI=20k ©
) ] T Ro: sensor resistance at 1000ppim of
Lo o 4 A LPG in the clean air.
T | Rs:sensor resistance at various
1 = T concentrations of gases.
4 A
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| —me—a
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—— R
I:'P"ll"[
Q1 i
WD D 3000
MG Fig.4 is shows the typical dependence of
4 the MQ-6 on temperature and humidity.
Lo ] 3 i
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. s —— 32 at 33%RH and 20 degrec.
.ﬁ-:j —u— 8 Rs: sensor resistance at 1000ppm of LPG in air
§ G A at different temperatures and humidities.
a9 gy WA
—a8 —
—Qa7
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]. a 5 i 1 1 1
-0 Lo 0 o] D 0O e
Tap
SENSITVITY ADJUSTMENT

Resistance value of MQ-6 is difference to various kinds and various concentration gases. So, When using
this compoenents, sensitivity adjustment is very necessary. we recommend that you calibrate the detector for
1000ppm of LPG concentration in air and use value of Load resistance ( Ry) dbout 20K Q (10K 2Q to 47K Q).

When accurately measuring, the proper alarm- point for the gas detector should be determined after
considering the temperature and humidity influence.

TEL:86-371-67169080 FAX: 86-371-67169C50 -mail:saies ar.




JL 269 Portable Gas Detector

JL269 Portable Gas Detector User’s Manual

1. Description
JL269 gas detector for industrial use has a high performance and wide detecting range. It

can be used to detect methane, natural gases, propane, LPG Hydrogen and other
combustible gases and can help you to find the gas leaking sources easily
2. Features
Sensor doesn't need to be calibrated
Quick response to combustibie gas ieakage
Additional Long and flexible gooseneck tube
Adjustable sensitivity
30 Level light {Tricolor show
Low battery alarming indication
The sensor fault self detection
High concentration protect

GRS DETECTOR
frgEIENERS

3. Specifications

Detecting Gas: Natural gas, LPG
Sensitivity: Better than 50ppm
Detection range:

Alarm LED
1. Green LED | 2. Yellow LED 3. Red LED

Sealcifi) (ppm) (ppm) (ppm)
1 500 - 1000 2000
2 880 o . 1500 3000
3 500 2000 5000
4 1000 3000 5000
5 1000 5000 10000
6 5000 10000 20000
7 5000 20000 30000
8 10000 30000 50000
S 10000 50000 100000
10 10000 100000 200000

Environment: Temperature. 40°C~70°C Humidity: <95% RH non-condensing
Warm-up time: <20S
Response time: <108
Indication: 30 levels of LED indication:
Green: low concentration
Yetlow: middie concentration



JL269 Portable Gas Detector

Red: high concentration
Alarming levels: The shorter the buzzer sound interval, the higher the concentration
Battery: 3.6/1600mAh Ni-H chargeable battery
Charge time: 4h to 6h
Using time of the battery: >8h
Weight: 31Cg
Dimensions: 170mmx62mmx26mm

4. Structure and Functions

10

1



JL269 Portable Gas Detector

1 Gas sensor 7 Tum-on key
2 Flexible gooseneck 8 scale Up™+”
3 Concentration LED ) scale down "’
4 Power LED 10 Jack of charger

Jack of earphone (no
5 Sensor fauit LED 1 )

earphone included)
6 Full scale LED 12 Battery

13 Buzzer

5. Operation instruction
5.1 Turn on the detector

]
Press and hold for about 1 second, Power LED lights, and the device begins to

self-test: the 10 LED will light in turns. Warm-up time is 20 seconds. When warm-up finish, the

green power LED lights and ali the alarm LED off, the detector enter detecting status.

5.2 Detecting
Put the sensor into the gas environment and the LED and sound frequency will show the
gas concentration of the environment. With concentration increases, first the green LED
lights and the buzzer frequency increases. When the concentration exceeds the first 10
levels detection range, the alarming LED tumns yellow, and then turns red. At the same
time, the sound frequency interval will turn higher. When all LED turn red, it means the
concentration reaches the highest of the detection range. At this point, the * T3 OL” LED
will light.

5.3 Fault

If there is something wrong with the gas sensor, the detector can’t work. At this point,

the” T FAULT lights and all concentration LED off. At the same time, the buzzer gives sound

of "Didi-—Didi—",

6.4 Keyboard operation

54.1 Silence

' i
When alarming, press both * " and «[17] ", the audible alarm is off. When press them
again, the audible alarm is on.
5.4.2. Zero adjustment
if the detector indicates small concentration and you want the present fevel as zero point,
press both “ﬁ—?l "and“ @“, then the detector accept the present level as zero.
5.5.3 Scale up

When all the red LED light, it shows the present gas concentration is above the presetting

scale, then press [T - continuously (continuing press operation acceptable) to choose

targer scale; when you press and release «[17] ", the green alarm LED will light showing

the present scale number ( the quantity of the green LED indicates the corresponding scale,
see table 1 for the details).
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Note: larger scale, less sensitivity. So the larger scale is not suitable to low gas concentration.
5.5.4 Scale down
When the gas concentration around is not very high, you can choose lower scale to detect.

Then you can press @ " continuously (continuing press operation acceptable) to

choose smaller scale.. Note: smaller scale, higher sensitivity.
5.5.5 Tuin-off

When the detector is on, press both “ “and @ ", the detector turns off.

6. Battery and charging

This detector adopts 3.6/1600mAh chargeable battery as power. It can work for more than 8
hours continuously.

6.1 Battery voitage indication

When the detector is on, you can test the voitage of the battery. When the voltage is iow, the
“ L POWER” LED turns red, which means low voltage and it needs charging. in the status
of low voltage, the detector can continue to work for about 36 minutes. When the voltage is
seriously low, the power LED begins to flicker about 2 seconds, and then the detector turns
off. At this point, you'd better not turn on the detector frequently. Otherwise the detector will
be destroyed. Besides, if the detector can’t be turned on or abnormal after turning on,
normally it is due to serious low voltage. Please charge it at time.

6.2 Charge

We kindly suggest you charge the battery when the detector is off, because if on, the battery

will not be charged full. When charging, put the plug of the charger into the AC220V or

AC110V power socket. Then the LED of the charger tums red. The charging begins. Fast

charging time is about 3 to 4 hours {(when it's full, the LED turns green) and then you can use it

normally. We suggest you charge it for 4 to 6 hours.

Note: Piease don't charge the battery at the detecting spot so as to avoid fire or explosion due
to the spark when pulling out the plug. Please don't charge it when the detector is on so as to
ensure the charging speed. When charging, frequent tuming-on and tuming-off are not
allowed, otherwise the detector will be destroyed.

7. Troubleshooting Guide
Fault Possible reasons Solution

Turning off immediately after turning
on

Seriously low voltage Charge it promptly

Warm-up doesn’tend | Wait till warm-up ends
Sensor fault Replace the sensor

No response {o the gas

‘8. Fittings
Detectoripc Charger ipc ~ Manual 1pc





