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ABSTRACT

This project presents the data logger, which is widely used in many industrial process
systems. The change of the process variables in term of electrical signals which can be
measured and recorded by the proposed data logger. The obtained data can be recorded
to the SD-CARD. Moreover, this data logger can send an alert signal through the SMS
system when the signal. values exceeds the set point, Microcontroller is used as a

processor to implement the system.,
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agluvmy gifufies a¥udeivd Wenouaussinldsudeyalundaziaiouoouds

TapzunIuLAAIATIAATAIZAI 9 UuszUS FC uansl@RagUii 2.4

sDA nlfoumnt1miluror sDA nfivunaroniiiur
Yuvei scL dhuerviide Tuvasd scLilum1viife
anzF iy 2 ANTNga
2 V) ey 7
SDA / Z % %
Set / / 7 ' /
% % AN & 77 S WA /4
SDA lﬂu"l" SDA nsnfiandn"l” SDAnsNnasn"o"
seL i Tuwausi SCL Iuvaizi scL
e | (T it ferdums Musirdodunis
fhangadoya”1” digmeadayato”

51N 2.4 lapzunsuERIIAMINARNIIEAI 4 UusslTE FC

2.13 mannuusERuilE 1I'C

wdnmeMmass i I fididy fo msfmuaeansaildlumsidenns
dsfa dsfing 2 slvuRo madredauns 7 in uaz 10 9a TasizdeaRinsanvingdnsali
AepguuszDITE I'C ATligilnisidepgiinszunia I°C Wesndi 127 ueansa sxidonldnig
fdwun 7 ia uadrilginsaidveguussiudareuinnd 127 ueaasa sedoudenld

Y == <y
ATONOIUUY 10 VA

2.1.3.1 M3810amu 7 iin (7-Bit Addressing)
o = 3 w a v ' = =y o ¥ o v
‘ﬁ'ﬂﬂg.ﬂ.lﬂﬂltﬁﬂGZLﬂﬂﬂuﬁﬁﬂ?fﬂ'l'lz%ﬁll(ﬂu ARIND Hﬂ'l‘iﬂ'lﬂ"ﬂﬂ"l!'i)isl.ﬂu‘f]ﬂlﬂ‘iﬁﬂﬂE'N

aofiugnsaldu dagilii 2.5



= -3 = oy ) = [ =y
n 7 19 6 da s iin 4 iin 3 a2 1f 1 1% 0
X X X X A2 Al AD WJ
——  JaMvuUALBAATAAIN —>|<—— UANTHHALDAATT .
Tdsunsu'ld

507 2.5 msfmuauemmsai 198190 wwy 7 da

Ty 7 fauu uazdia MsB niludeyniians dipsguassitaniidesnisinse Taouvaily
fiadmuaueamsand (Fixed Address Bit) $7171 4 1A émamﬂsﬁmaaqﬂnsaﬁwiazﬁagﬂ
fmumnnngnan dinaeudn 3 fis iWuliafmuadiinys(Programmable Address Bit) Tay
¥ nudosdmuaaomzaninlivi ao-A2  vosgUnssinimsidendsuussuna Te
daluuuy £sB sailumsdmuanisiu ﬁ%’ﬂﬁuu%yaﬁmfnqﬂﬂsﬂfmaﬂﬁu q niniia

= a o q’a v =
LsB Hanvnili %07 wuaene iimsd@oudeyatildginsaiiu nadiiiaavmdu <17 aziims

' s

smdoyaninglnsalaan doyaluluddenife Jayaniugu (Control Byte) Tugilnsalus

v =

azdanziimsdmuadeyaniunuinanaiaiu iy Tadvgrenesaildeyaniugui 14
Amuamiadunnsevinn nieled AbcoAC 1lidpyaniuguedmuaIsing
5 o) o o (]

audlunun ADC i DAC Wy deyalulusdens de Yeyaiiimsaenoadoya

= 4 v [ o < { Y a '
953 Weliminwneateyanslundasluiuds gilnsdmadnldsumsdane szdneds

ar

o 3/ ar @ N & 9 ' 9 Y T L1
yynasuaeundundioynndy we Idnszuumsareneadoyaanisaduiuse lula

2.1.3.2 50199900110 19 (10-Bit Addressing)
= = dy @ = 9 e -] @ @ = ] v =S
Tumsdrdunirioval sedwsilidoyapyniuimennuiuuuy 7 ineg uassdl

94 P4 d!’ 9 o w A A v = 9 ° 9 = ]
Toyaruiuny Jeyaluludusnndufaaniizsudi O MSB Aeadmuald s dausn
] o ow =y o - [ ] =
Foyaidlu 11110 drudn 2 Tadauiihuiiaueams avesginisifideanisAade douiln LSB
° ' ¥ ¥ o ts o =t
vasdayalugusnszifiunmsmmuanisemniefoudoyalisugnsamandndesnis

a g ' o=t c.i = )
Ansa doyadouniudeyauemesaluludi 2 vesgunseifideimsindedas udrSuily

s g L3 3 S o t = o 9 =
Tudvesdayamiuquues ludvesteyaimsaioneasis szmiulain msdudauuy 10

[] =

= ~ o o/ ¥ =2 ) A ' ¥ (3 =
finvefidnyuzsuantumsdsdau 7 da iWeliminieneadoyansunn luauda sziha

» ]
-

o 38 ¥ ' ¥ o a1 ¥
amefuidu welvnszuumstoneadeyaaunsodutiuae lald

L]



2.1.4 gnseinldlumaiendeunszuua I'c
o 2 e @ 4 9 =4
s e Wussuuilmedyanaiios 2 1@y imsvneszonlulasasalnsa

o o = =

s ' 0o o w & o q YV o P
1993 ‘nnmmuam!w IB'WW!VI DS HHAIYAITUITINIINA %Qﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂimﬂ'ltluﬂﬂ'ﬂul‘;ﬂu

9
3

misieumpuusEuLTa FC dwsiiliinamsianldedanarnnans iy

1. loFuowesadumnn/ 101NN (VO Expander): PCF8574, PCF8582, PCF8584

2. 'loFBwsounynsu(Serial EEPROM): 24Cxx, PCF8570, PCF72/73, PCF8582

3. 'lo% ADC/DAC: PCF8591

4. leod5va'lminden(Real-Time Clock, RTC) : PCF8583, PCF8593, PCF8598,
41T56¢

5. 'lo&du LCD.(_LCD Driver:. PCF8466, PCF8576, PCF8577/78, PCF8579,
SAA1064

6. 'ladpnindys 19 DTMF(DTME Generator) : PCD3311/12

2.1.5 mavaulilsupsiaenenussunila I'c
s 4 P .
BUANAIINIT AT NTNNIEN T INVDssuvila I'C Falszneudan 2 an1ne Taun

AnTIzNgANAE NFH 3 NAYRINNIRNIUUYTSCL kazannzFusumsdsdoya

L
21,51 apnEngandeys
¥
1. | Amuauy SCL Uaz SDA iilunsin <07 Magnay

2. favuew SCL Wiasanidu <17 Tay SDA fatlasdniilu«o”

¥
1. a o ¥

o o4 = 5 ° ¥ w 1 ar
3. MruUAulL SDA ul'ﬂlla'ﬂilﬂt‘ﬂu .1 “}N%Zﬂ'lllﬂisnljﬂﬂ‘ljﬁﬁﬁ'l'l»!ﬂﬂﬂﬁﬂ Wiy

a

=p.

vwiuniedetoynaell

2.1.5.2 aANIZN13EIUD1RADIN “0” HAZADIN. “1”

A4 o ) a A Yy o9 Y vy Y &4 ) a

dammsdeiaSudunds wrdsedsdoyaninquanludio Fazilumsdeanin
“0” wazanin “1”

o o/ ‘9 = dn’: 1o n:

dwmsumsdalioynnain “0” uunsumsdanail

1. fimuan sDA Miaedmilu «0” dmfumsdedeyaasin <0

o Vet o ‘i‘_l . = o = o = =

2. dmusn scL dinednilu 17 iedloudayananniini Tavyl SDA faliasin

Lﬂu “077

I
3. fmuan scL Mndmniiaouziuasdn «0” danse



dmfumsdsdeyanain «1 fduneunsdedil

1. fmuavr sDA Wilaeimilu <17 dmSumsdedeyaaein <1

2. dmuald scL Idfiaesnidlu “1» dwmiumsdedyanain lwvasiian
SDA fanaiiaednidly «17

E 4
3. fAmuavt scL Wndundaamztuasin “0” dnnsa

2.2 NGY§ Ve ADC oz DAC

2.2.1 NYEYYLIMITIUIINToyalasmalTa
sUnvudygaliiininnudeiiies Gunin  dggnamouzien (Analog Signal)
o aor -] ) dl A
dlumminerdygne i mimslszanana (Processy e ldipliunfinanzay  dae
o o < ) = o o
niz lugiupvvesdyguiouzasn - uwallematamazgdnsalunsdssuanadygy i
iy Vo w 4’1 = 1 M4 o g o 9 '
Avnea lAsuMaRaTuI - Famohlumsilssmnananioduauedoyasznizi lddenh
auin  Aunsuldouzdunuvaidyana (Conversion)  FaRsNIAAITEUUAIUAUN 1FS
dszasana Mioiuausdeyalugdunuvesszundines Az 4.1 uaenszyun LU
fimsszunamadoyanuu@snsa | ssuudwnaadusyuuitinslfoumnamanmonm
. 2 o A ¥ ! o <3 da o
(Physical Process)-Gadamialdddlinndeiiiog (Faapanenzion) 1wgnnsudaaIwes
:;.:! Qo [ o ¥ o ]
Alauauiamuzasiuginumamemwiliuiaadyans i uain 295100 3993
Fowmod Wudu diuiees ADC wiimihiinlfousldgaanouzdaniludyg uasaea
& o an B, as a9 a4 o =
#3215z ranan1eATaoa (Digital Process). azdemisivdayaadnitlszuiana e
o ) = =} P 9 =4
tnauelugluubvesdygrundaea . neenngnasuIneginglyesdyauusnsden
Tav2995 DAC tieinstoundy ldawssuuniinsnlasuilaamamenm
Tuszrviiinas g Jeya lubanfoimiminiesabeaunsahad ldesusadh
Alusududoalérass  ADC waeq Ha—uaveldITMmsuiaIan (Time Sharing) 1a833
L) [l 1 . < L] as
Multiplex 1VTYUAIDALAIAT (Sampling and Hole, S/H) FINITICTUIHIAVDITUYIN
= < o ar o - ﬂ ar an [ aa v a
wouzdenuuduBitivar  wdwldouiludganudinen  dyapustnonzgndsdelids
ar é -4 ar i o 3 Qr 1 L3
sruue  dezdimsdsznarsadaanaflasy sniuwevesdyanussgndindusenin

A s as o ¥ A A o " ]
enlfoudiudygnaweuzaen udrRaSuihmsgudygyia i
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2.2.2 nquimsgdaan

L
lumsulaedganameusdenidudyanansasaiu 1993 ADC wzdeslFianlums

v v
¥
& 1 3

] b 4
Uszunana Ferrmmlunsdszmanmiviiusgiunateileds wu manlfsuszaudagiu
o ' 4 ° < o
uazanTslumaiiauvesgnsaiswdy @ msdmuanusvensulassedues
o = = ¥ 3 ) [ v 1 o ¢;
dygnuinldoumladhlawarudesnsveacniu g wiemudunivesniusiudii

¥
MNDINTT

, Signal
Transducer = en :$
Condittion
=
Analog
= 1 sm
Multiplexer A - =D
— (AMUX) b Ll RN : Digital
: o/'P
-y
: Control
v logic. K=

i 2.6 szuumuguitiinsdssuanadayauuvataen

Av

I

Ta <":_—_|

311 2.7 ms¥asanudanaialu Aperture Time

[] o [] HIN ] ) Qs é
gaanartunisudasdygia wueds senadiinan limiveulunisia ¥

136091 Aperture Time
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-:; ar o = o d' dv 1 .
1NgUN 2.7 dyanameuzden v Tdaiimaasulag ~ Tuw9 Aperture Time , T,

¥ { 1] 1] s
fuiu Hramsaldountaeuzdendefiauiiu AV Tao
dv
av=1.% @1
dt

» ] ’ 3
Aniu naiaes Apc 1 lumsuldvumlasmdyanalusime 7, udygradsaeas
] Y @ oar = 3 £ [ o & - ' - da 2 3
Hvnawhiudyaiaweuzaenlasmialurnnaniu  SusonmanuAanaiannavuiin
Aperture Time Error

fete nidindygadunniduzisdvanot Taolisasmanlaounlasuuziniu

= ag = @ 1

WINAVUTITALTIUFAAAUDUIINT 58U 9 3AFUd 194 (Zero Crossing) nazfin1Aperture

Time Error flo

AV'=T,.

d(Asincoz‘),=0 T Ao 2.2)
t - '

1 = = as i A o
HAZAIRNNRANAIASIN (£) 15ANNINEAS 1EUYB LR TRauAUING fB

Sl T (2.3)

& s a
24

¥
o o

= o d = [ as = P
fadu dwesmsnlasuduaeglanodianud 1 kaz Imiludyanuatasaunialo Jn
10 ”

¥ Wt v = [ a 1 e - v o o W
doamslHlsmnuazBoauInnImanuAanaIa iy = el 0.001 dady

a1 Aperture Time il:ﬂt‘l:'lu‘ih&

0.001
3.14

x 1,000 =320x107° (2.4)

o3
I
]qjm
I

?
4

1 o ] H ot i
ity 18312993 ADC Afanusage sxlana lumsalReudygruiiinnwd 1 kuz Wiy
w a4 9 H 9a Fo aaa 3 ) '
sWauua 10 in FazlFnamiamua 320x10° Sund uennniidaliiims ldmsquuazae

o £ © g VW
wanu ¥z lddeuazsinganitnag

2.2.3 MIgunazaImdya I
1 T oar n’:’ ' a Y = o ' o
msguuazasmdygu  Ae  aRwaGugudgaIBIuNam UL EIA MRy
P 2 4 1o da o t a 4 . . . h 1
FIUNNGU Wﬁﬂluﬂgﬂﬂliﬂuﬂjﬂﬁl!ﬁg"]f'Nﬂﬁ'\‘1uﬂ15ﬁ3ﬂ“]f (Switching Time) FIWNITYY

iazaamdya s (Sample and Hold) 93¥1m15gu (Sampling) Ardyanaidunnuazihwuiy
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' £ & v o o ar 9
(Hold) Bughanamils FsdwIngezldlumslszquseduniinissalvads
[ < v L o P = v
Tumsdudgapunouzien sdonguiluszozn Faliamaiiawgdi 2.8 msqueziu
Y o [l ‘i o d ° 1
msdadedyanausuzionlusnnmiidug  Tavaindemhaudeniuige waveanmsqu
ar o - [Y 1 o o o -1 & 3
dyanadenrusnzaloutunmsgungudyanuiadunyg  dudganameuzieon aweld
Hudygamegon (Modulate) ssningumswadiudygiaueusion namgufvesmsgu
Y A o A O & doas o v ’ v Y ™ o 1
“hrdyapansiealinimdes uiladniidasimsguannniimsgrgunds  Jyanedingne:

» »
ausanfasunduun ldTes ludansiaiou”

Riep

A\ 755<r

o

¢ T T 37 4T 5T 67 TE 8T o7
im

Xprnd

B F IT 9T 4T AT T 7T &T 9T HT
m

310 2.8 magudyam
(M) Ay nauouzdendunn
() Wadnugudygo

" dyyraueuzienndimsgu
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2.24 'nqm‘j Quantizing
L. =l P o =] = o A Y I
Quantizing fo  msilAsudyanuueuzdeniinnudenios  Wudyanan'li
' 4 [ 4 & ') o . o e RN, 4 e’: =y
AoliloandIntsgy FinszuIumadnswa (Coding) lavvzdadyaui ludaiieniuldi
i ] Y 4 o w o 3 1
sifidwaensdizwana  wenudaduduiusfudyenauueuzden U Quantize
o =] aa 3 o = < o @ o o .
duanuuouzasnuazfyguaiaea  udnimnliouns e ldnnudusiuives Quantize

Transfer Function ﬁagﬂﬁ 2.9

111 T 7’—
110 T /

101 T
Zé
100 T
Y

011 T /

016° T /
,

001 ¢ /

000 } $ ' + ; y } > Voit
125 2507375 500 (625 750 875 10.00

gﬂﬁ 2.9 Quantize Transfer Function 4119 3 Bit

q o . as o ) ey ar
(1991115 Quantize 1A% Encode UAIUUBUSADNUATTYIUATADA dhusarly
Py . Y 9 3 w an o - =5 A
H13(Binary) 3 UA 4a7 ¢ lAsvadAiaoa 8 seAv Aie 10 000 84 111 lesninluszun’y
1 @ aa ) ] @ o 2 w 1 @ 1
TGS THAANDAUADLAVSUN UV IR VOIT U IUUBUS A ON Faziludadutuaudinmna

] o an s ' o =1 o
Tnoqeqavessiadtaea Ao nadendly 1 szmfudygraueuzdondumnagudie
. a =y @ e ] Y { Y o
(1 -2" Tao n dluinnuiavessvadsnoausaziiaidly 1 uazsemfuvaBumNavd
I~ p1J J :’ o . . @ =) 3 v Y n
owdengauiivAnimin (weighting) vosswarimiundmsdae 2
s L] ] - ] o -3 a
fotamy  advmnavesdyaaweouzdenty 10 Taaw va 1011) vsunu

as < )
'umml'aaﬂq;ﬂpmuﬂu:aﬂﬂauwm
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Y { o o ¢ o 4 w e '
yadwnertunsvemsnadeifandulugili 2.9 Suduusn ldun aruazidua

Ya9

Vm=(§j~)x{(lx23)+(0x22)+(1x2')+(1x2°)} 2.5)

é [-3 (] <y Oy a',
M3 Quantize Femualanninulinvessiadinea wivvinnshiufe vina
[ =3 a a1 ’ y o [-3 YR
1319993528 (Step) MUAUUBUZABNDUNN HazdATIUTEHIIAIANTINABU A BNA LA

Fruaomzeniynizgnimuanindiuauda fe vy 2" @euz 1 ADC 8
iin, Quantizer 9z 1¥loninn 256 aauz aoauauananouzaoniulaezunsy d2u ADC 12
1n, Quantizer wlWloninn 4096 anuz Aoruavmpaueuzdenlulaezunsy
‘nsmmlﬂsfﬁqﬁ%uwﬁqﬂuﬁaszﬁn (Decision | Point - 1138 The.Should Level) WU
Fynuueuzdentelisnim 2-10 9a) Tatedi 0,625, 1.875; 3.125, '4.375, 5.625 Uaz 8.125
Tl sznggadandiadudaaiaueusionduauiiusiadiaen 1 s darfusin
Sinanesgilsulfimugedewiniige menddsuuinvewsusienlinsetudvesms
Quantize fNGIRUADS, 2:50, 375, 5.0, 6.25, 15,0875 Taan ﬁfarﬂu@ﬂﬁqnmwmsﬁ'ﬁ

AlnoagonZaaiiy

2.2.5 Quantizer Resolution

hueazaonzvesda uaIaoaEInn UNHVIAv T ameauzdenala
sl lugerardu 7 UDIYALINT LAY $4430031 Analog Quantization %38 Quantum M3®
LSB (Least Significant Bin), n1suttaadayaaitugald 20 mmeudu i 1.25 Taavl Taw

AU

_ FSR

= (2.6)

o

] =3 [ =3
Tay  FRS Ao Full Scale Range H3 B 1NAUANTINAYDUTIAUUBUSADN

A o = Qe
n A9 UIUUAYDITHTAIADD

o ' o = @ g o

VINAUMST U utALIN YuAveIRIBUANNITanny uazd IV dyam
2 ] ar - 3 =] ] J ar
DUWNUBY Quantizer ANDATIVITYYIUUBULABN NITIHUTIIWAANVBITYYIVUBUL-
o ) Y] aa 4 A v & 1 ] ar o
Aensumn uaz 1Amdganaaiasaemiyniluglfunes uie a1 1 Sedygrausuzion
o o aa £ 1w an 4 ar ] =) v
adoumladhihflusfadiaea 1 aowz  Fmdyorudlasaeniyndinanienh

Quantizing Error ﬁﬂ;ﬂ‘ﬁ 2.10
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+le"’-

f—— o ——»|

+QHJ'

gﬂﬁ 2.10 Quantizing Error

1 o
1 Quantizing Error 92416 10 1A TREN TR 141UV Quantizer 19110V uaze19vi
[ = Y & @ o 1 - =
TaneninniinnvAanaramifugud Fedavazandudmnuianainsefinsainn

FYYIUTUNIUNIEUNN

2.2.6 sHanavdmsunsilasudoya

Output Code

11

114

011

010

001

i o } [ il 1 1 1

50 375 250 -125 625 750 875 1000

Vin

710 2.1 ns oS Reautsy ADC 3 imfilds Waoorhda luuis

sWaduavitioninnldlussvunldoudoys 18un  s¥a'luwis (Straight Binary)
w = y_ oo 3 FSR P
Taosva'luniSaomzge sunudlsdyauuouzion e Toav 15U 2995 ADC vua
12 9a s 1111 1111 1111 vaslidwanaueuzienduana (FSR) vidu 20 Taav e
o
unuddyanameuzdonyiin 20 (1-2" 30 1930951171 Taat wennmindaiiszuy

=& a o o a - = o ar
BCD #uvinzdmsumsmuiannadiamansuazanin szuveovila luuisimuizdmsy

1 14
msfanadamans asdn wazmsudaedyaasunniiiissaanuazay



16

2.3 MafemIvoyaLUYeLAIY

madeudessnhanesaoynsumasnesa slidudyanauuueynsunasg 3
UUL fi HUUNIAEIM EIA RS-422 GUUSZUUNIOUNTIUAUASUUVNINGF I EIA RS-232
Unfisesifidudedygmoynsuuuinnsgiu  EIA RS232 winfiqa sefmi 11§y
mizsuaawa wissRud ludy uasgilnssisu Fdiaamenvesmedyguhiviu 50 e

ﬁﬂﬂﬂl::‘llﬂdﬂ'lﬁﬁ’di’l’ﬂgﬁuimﬂ‘lgﬂsn‘lfu Joyaszdseonuifiazia vindida @5y
deyalumsdideyasslsvesdygraniior 1 n3e 2 aimﬁ'tgtymninfu mldaidnolums
Femsazgnnimuuvun  uasansiudedeyarzdiniuui Sunasgluns

o v = a i d
Sudsdayaiiiouuniiganile uiaigaurs-232

2.3.1 1AsE M EIA RS-232
P o Y s 9 ] o e ' o b4 a2 Yo
mosvihigilassivinduaadisduiiesaiulawasgumateriaialdsuns
¥ + ]
sonuUVINIRsg MR ¥ uetIndnuashiganeanasgiu EIA RS-232 Tawuasgiu EIA
¥
rRS-232 lafimualdmdgenuvessyduusaiulddiimiiig 3 Tadvnseasniniy finmu
v 3
asTaziy 1 gasdmualdmdyannvesssauussaun TWionn -3 Taausednaniu &
o ¥
Ameassnsily  0aees TedilFas wdunaumariifeslduvasiwivwuie + 12 v, Rs-
¥
232 Idawdyanaiiies 3 idumnin fe awddoya(TD) 1idYW nazmosudoya(RD) 1 1§y

o

¥
Tnodganidas @ 1Gidan U ens1IUe (HUeT 7) wensnil RS=232 SRllmafmvuants

o
)
o a A

afudyanuaou sy melslumsatupumsudetoyanao

o a

M35199 2.1 UTAIWIATY I EIA RS-232 WV 9 Pin

EIA RS-232.| CCIT V.24
9 Pin EIA RS-232 Description” | Signal type & Direction
Circuit Circuit
5 AB 102 Signal group/common Ground/common
2 BB 104 Received data Data from DCE
3 BA 103 Transmitted data Data to DCE
1 CF 109 Receive line signal detector | Control from DCE
4 CD 108, 2 Data terminal ready Control to DCE
6 CC 107 Data set ready Control from DCE
7 CA 105 Request to send Control to DCE
8 CB 106 Clear to send Control from DCE
9 CE 125 Ring indicator Control from DCE




dilnmemana i nissentmaneil

13199 2.2 UeAINIATE I EIA RS-232 UL 25 Pin

17

25 ElA RS-232 | CCIT V.24 Signal type &
EIA RS-232 Description
Pin Circuit Circuit Direction
1* AA 101 Protective ground Ground
7* AB 102 Signal ground/ common return Ground/common
2% BA 103 Transmitted data Data to DCE
3* BB 104 Received data Data from DCE
4* CA 105 Request to send Control to DCE
5* CB 106 Clear to send Control from DCE
6* cC 107 Data set ready Control from DCE
20* CD 108, 2 Data terminal ready Control to DCE
22 CE 125 Ring indicator Control from DCE
8 CF 109 Received line signal detector Control from DCE
21 CG 110 Signal quality detector Control from DCE
23 CH 114 Data signal rate selector (DTE) Control to DCE
23 CI 112 Data signal rate selector (DCE) Control from DCE
24 DA 113 Transmitter signal element Timing from DCE
timing
17 DD 115 (DTE) Timing from DCE
Receiver signal element timing
(DCE)
14 SBA 118 Secondary transmitied data
16 SBB 119 Secondary received-data
19 SCA 120 Secondary request to send Control to DCE
13 SCB 121 Secondary clear to send Control from DCE
12 SCF 122 Secondary received line signal Control from DCE
detector
11
18 Undefined
25

83102



2.3.1.1 AauaMiiAved RS-232

A15199 2.3 AU aNiAYed RS-232

onIsudidoya 0-20000 i/ 3urdl
seAuussduedngaga luaniiz il inaa -25 Taas (@00 1)
srRuusaTewndminTvaa 3 - 7 ilalevy aodn “1” - 15 Daavi (7 nlalevw)

-5 Taan (3 nlalovy)

f0an 0~ + 15 11an (7 Plaleviy)

+5. a9 3 AlaTowy)

‘é o oy Sy
RIzumoIANMETA233 q4qa_500_iinduond
= A 1 L a
winnaouuaudiie 1l des i Agn-300 Torn
aadisamuednmaNge 30 Than+ lyTas ik
= a2 = o
ANLAMMUBUNNDINIATY qaqa 2 i lalons

diqa 3 A lalowd

A1ATINYBUNNVBINATL g 2500 nlavhiin

ST IRUBUNNVOINIATY - 25 Taanttia + 25 Taand

2.3.1.2 MINNT YRR RS-232
mssandggnaives RS-232, witwanilu-2 iy As il 9 vmaziuy 25 ¥

AR5 1N 2.4

2.3.1.3 N13¥aNABT QIR 1A VD1 RS-232

Ao & ' -

Idnvuzdouns 2 uDUAD

1. MIFOUABAUIYNINQUNIH DTE (Data Terminal Equipment) o

2. msm%ﬁieﬁuiwinqﬂnmf DCE (Data Communications Equipment) ﬁnqﬂﬂmf
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[ 4

doynansalisveylugivosdaovsiy 16, wazg i 10 Auuwdam, TageziSondaasuaasy

11 Octet H9T 510D IDUARIAIT 1IN 2.9

06916681 118088040A9166295026800000403021219434820AE8329BFD4697D9EC37

1 ¥
A15137 2.9 A 1ulsE NI aAIINI S UTeA T U

Aquaaan 8 Ua (Octet) PAPRHIGE, )

06 ANUITIUHY SMSC Information 6 Octets (1161

E‘llll‘l)‘lj“l]@\‘]lﬂ“tmlﬂﬂ SMSC 91 WU UMWY

91 WU 10 (International Format)

=
BUHNY SMSC (111U Decimal Semi-Octets) 992
¥ .
66 81 1180 88 [hnaugiu 10 o Nibble Mnsditiaununed

UD3IVO Service Center AD +6618110888

04 First octet-of the SMS-DELIVER message

0A AUYIIVBINIUDVEE (0A hex = 10)

sluuuvesmvrngdds 91 vaneds wuung

91 (International Format)

@YNUBARI (DD Decimal Semi-Octets) 1ilutay
66 29 50 26 80 74 10 781 Nibble vanoavddafiuviods fie

+6692056208

00 TP-PID (Protocol identifier) (Hu 00
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TP-DCS (Data Coding Scheme) 00 Aeotnsia

00 $8AUUVY 7 bits Default Alphabet

TP-SCTS d8ya Time Stamp (411 Decimal Semi-

403021 2194 34 82 Octets)@a 1 Nibble

TP-UDL User data length $14UAI19NHTUDY
0A Foramdidaluitil de 10 72
E8320BFD4697DIEC37 TP-UD $8A71 “hellohelio” fudhs iaudi91n

o o =Y ¥ o o
AYDNHILY 7 umﬂumay‘a'lummﬂ 1A

%’ay‘aﬁaﬂuﬂ"lumsmﬁumﬂfﬁm 16 vuw 3 Dagndunuisiavveaguiuicmg
fennmdumunanefda Timestamp - vzui0¥g1i 10-vu1a 8 “Taadundniiuge (@du
Nibble) 1ua'mMaa‘ﬁ'ﬁgaﬁﬁ‘_lui’faﬂ'nmfmﬂmmgm 169117 818 1¥INY Tﬂﬂ'ﬁ’l‘ﬂy‘ﬂf‘:ﬂﬂ‘]’f
waasdonrmfitsznoylfaedrsousvinn 7 - On Fedumsudas odisim deyasin
fenusvun 790 Widwasg v 16vina 8 ia audd drudinsulasenanlunonda

Tudumesdoyaiiiuogiu 10 @iu mamnogdadamytuusass (1 lud ) szgn
aRUMARNY U INIIERII 4 660920562087 vz gnaddiluudaz il <66 29 50 26 80” (66
o A Ussmed NUaIHNIA VIR TIBABIZQRARIOY 0 20 1T 09 zIMToNUA 9

£
dludn udaduhdauianumndefuud1odus) Wi@edi il Time Stamp 4oya “40 30

i
=

é ¥
21 21 94 34 82" Faiijaluundn “YY/MM/DD HH:MM:SS:ss” | maneiia deanudidaile
“04/03/12 12:49:43:28”
o s (=Y =3 ﬂ 9 = 4:’ 1]
msuilasd@nyrile 7 Ualudeyn 849 (Octet) lavainaiatedl 2.1 tudiuvesyn
L} ﬂ' L4 - { L] U A L] [}
dan1m wwishud s aanse ldsiavesd snnunasanmsdaumitas s ldawisoti
savasdasausuuy 7 dnld 118 TInoasesuiludesdunsialasiiidusvadoyouuy s
b d 1
fanoulasaetisae Uil umswlasdeniurhelohello” 817 10 AadnuTTwAazAusin
souniiuwiia 7 i Wifludeya 8 ia dmFulFlumsda sMs mswlaasuainmsiisia 7
finuasAIoANIAUIA () MNALINIMTOA8 1 daiogaveas e 7 Taueednusaif 2 (o) 9z
v & = o, g =) { o o o =
18uadws 8 a1 lud) i “E8” dumpuaen 1ol 6 iaTimaoveessnysdfi 2 uudy
a o =Y @ @ A w o o
1A 2 Tiavouessid 7 ia vaednusdan 3 () vz 1dmadns 8 1a 1ilu “327 wazvh
¥ dyé ° a oo ° a d* ﬂ o =Y o 4 ~ ¥ A
wuthseoll Tasiwaviiafthuinszyiezmududlu 3 1n 4 1ia aunszneta 7 1a udusu
nszuums Indsunszimuagafidnusndsninnisuilasdonin “hellohelio” vz'ladoya

dlwavg 16 §1uu 0 lud B8 32 9B FD 46 97 D EC 37 TauiiTinsutlauanids

A15199 2.10 InuRdadnpsviia 7 Tagniviua lasuinsgiu GSM 03.38 A 199 2.11




33

M3 2.10 uanaismsudasdidnysviia 7 dadiudeya 8 Tadenamu “hellohello”

i} e o h 1 1 o
104 101 111 104 108 108 111
1101000 1101001 1101100 1101111 1101000 1101001 1101100 | 1101100 | 1161111
1101000 | 1100107 | 1101190 100 1 1101111 | 1101000 1101100 | 1101100 | 1101114
1101000 | 00110010, 100 i1 01000110 | 100,011 11011001 | 1101100 | 110111

E8 32 46 97 EC 37
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AN 2.11 ¥AVeIAITVBMIATIU GSM 03.38

Dec 0 16 32 48 64 80 96 112
Hex 0 10 20 30 40 50 60 70
0 0 @ A SP 0 ; P P
1 1 £ _ ! | A Q a q
2 2 $ q) * 2 B R b r
3 3 ¥ I # 3 C ) c s
4 4 ¢ A o 4 D T d t
5 5 € Q % 5 E U e u
6 6 3 I1 & 6 F v £ v
7 7 i L4 3 7 G w g w
8 8 0 2 ( 8 H X h X
9 9 C ® ) 9 I Y i y
10 A LE E Ly J Z ] z
11 B @ <ESC> 4 \ K A k i
12 C a Y2 / < L O 1 o
13 D CR y:th 1 = M N m - fi
14 E A > N U n i
15 F E / 9 0 § o A

2.4.3 A9 AT Commiand ﬁ"].lﬁé)aa
& o s A | ' =1 & s .
m3dearsnugdnpatidedTnieey 1vu Tuidunsegalnsal DTE (Data Terminal

) & 9 o & d ey ' o v A
Equipment) tiudmisaldyadrdeiifummmsgfiSoni1 AT Command lunisaaserive
3 J o L4 v :: @ { o w & e
Tameudsmmiadagunssimaniu Tdhaumuiidesns Tasyamdaiugiuszgasmua’ll

»
k4 o =1

11 Hayes AT Command #3031 Hayes ilugfnsuyadmdeiiweldinTnduvasaunas

L]
>

1 gt o a Y a o -~
aou lanamoflumasgrudmiudnaalumuswdun Taveresy

YANT V010 (Extended AT

=y

y ¥
Command) e ldifumsmmizdmiudnaaneius

[ |

miaanetuiisdefwuiunamsaldpdidiitmua13lu GsM AT Command

v
=

4 o & & A A w ¥ o A a s A
“lfquﬂ’]ﬂﬂl'wn!ﬂnw!ﬁu']:ﬂua'lﬂSUﬂ'l'ialﬂN']uuﬂgﬂ')ﬁﬂnﬂﬂﬂﬂ HAZIUIININUTIIBZIBUAN

1 ¥ = < s @ Ase ﬂ ar S0 2 A 1 - o
ﬂawuNmﬂmwuﬂmmmzmﬁ'\mﬁm uﬁmsﬂﬂiwmmmuu ANTIFDUADADUNIRADT
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r g o 1 té q ' 4
fuiledaiiu sxviruasdeya (Data Link) duilumsiFenneuvuoynsylaeldlsunsy

moiiuean1eq 1wy lanlesmesiuen (Hyper Terminal) Y99 Windows d3uanuIatunis

doasinoz1d 19200 bps

AT+CNMI
AT+CSCB
AT+CMGF
AT+CSCA
AT+CMGL

AT+CMGR
AT+CMGS
AT+CMSS
AT+CMGW
AT+CMGD
AT+CSMS
AT+CPMS
AT+CMGC

ANUUYARTHIVDIATHCNMI

» ¥
#1831 AT-COMMAND dmSunsdadonnusueIn GSM 07.05

» L4
dufrdudendyanudeniuduin

dudrdalunisidendoniiu Bell Broadeast

Gy SrdslumsidenTnuavssdaniufiazds

¥

o ar 3 o = @
dluimdalumsgmrvesguininmsdonnudu

o u‘.: = ' 1 ) =1 d'y
L'ﬂuﬂ'lﬁd!.iﬂﬂﬂ'lu ﬂJﬂﬂ’J'l!JTﬂUiHllﬂﬂﬂﬁ'lll‘ﬁHﬂﬂﬂﬂ\‘lﬂ'ﬁ

=

15009
6w =g O ' 9 = o o a9 J

L'ﬂuﬂ'lﬁﬂﬂ(l‘]fﬁUﬂﬂ'lu‘llﬂﬂ')']ﬂ'ﬂﬁz'ﬂum'ﬂ']zi’)u'ﬂﬂﬂﬂﬂ']iﬂ']‘u

Slusidenlalunsdetonamlds Address iden'd

-

usd i lddadonnueninguniya lufs Address iidonld
3 &' o [~ -
dHusdedviuRoudannudu 13 lugumsa
olw o as ) - o 9 = o
Wudddmsvondeanuntiu 3 uGunsa

Sumdanldfenusnsteniiy

+
=

[ ¥
Wufdan daennienuinveInisdeanudu

"
=4 -4

L3 [ »
WudidanlFdedrds Yon1udn

M3 1N 212 dnun EARFIIEN AT+CNMI

e
2
=

MDY DI
AT+CNMI=? +CNMI: (list of supported <mode>s),
(list of supported <mt>s),(list of supported <bm>s),
(list of supported <ds>s),(list of supported <bfr>s)
AT+CNMI? +CMSS:<mode>,<mt>,<bm> <ds>,<bfr>

AT+CNMI=[<mode>]{,<mt>]

[.<bm>][,<ds>][,<bfr>]

OK/ERROR/ACMS ERROR




<mode>

<mt>

<bm>

<ds>

<bfr>
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o dniiesidudfidygauduninmiwdumusuiiiiga

1 13i51 Unsolicited result Code 1ﬁﬁlﬁﬂ TA-Te link Qﬂ‘\]ﬂ\‘i.l%‘}ﬁﬂ
Wiwuitufl Forward 118 TE Taonse

2 lﬁ‘l] Unsolicited result code Tuiiiesves TA Lf;'ﬂ TA-TE link 9
volSufagndalua TE iedugamana

3 191n15 Forward 11 Unsolicited result code "l‘ljﬁ TE Taonse
ﬂgﬁmfnmsxﬁm’fﬁmméu ﬁ%’un’hmﬁyuagiﬁu?ﬁmm’fﬁﬁmm

9/ : + ] d’
V830 NIRRT Memory Format LIAZ AT

4 LS :g 1

Y Iy o = o o A 9 o 9
ﬂaﬁ’]'ﬁﬁﬂﬂ’lﬁ&ﬂ“ﬂ CBMs ﬂsﬂﬁnil'ﬁluﬂgﬂﬂ]ﬁ ﬂ’]ilm’lﬁﬂﬂﬂlﬂQ‘i}aEa

14
ﬂ'lﬁlﬁﬂ ngﬂun‘uﬂum CMB li'ﬁSﬂ']ﬁ

0 il SMS=STATUS-REPORT 94 11/&fa TE

1 SMS-STATUS-REPORT 41 1163 TE Iat14 Unsolicited Result
Code + CDS: <length><CR><LF><PDU> (PDU Mode Enable)

261 SMS-STATUS-REPORT @411 ME/TA e 124984 Location

wpanoaImsgnde il TE Taold Unsolicited Result Code

I3
Y]

»
1.TA 11ivlo 3304 Unsolicited Result Code 9zgas rianam luddail

ONUUTYARTIU89 AT+CSCB

A15199 2.13 ANYULYAAITIVOI AT+CSCB

A AMBUAUDY
AT+CSCB=? +CSCB:( list of supported <mode>s)
AT+CSCB? +CSCB:<mode>,<mids>,<dcss>

AT+CSCB=[<mode>[,<mids>[,<dess>]]] OK/ERROR




<mode>

<mids>

<dcss>

o 9
0 Sudanim
vta 9
1 hisudonny

11 CBM Message 1Ds: gﬂu‘uuﬁﬂ?a

1 CBM Data Coding Schemes : Eﬂu‘lﬂlﬁ A3

aNYULYAMTIVEI AT+CMGF

M19137 2.14 ANHUSYAAITIVD AT+CMGF

37

fifs ATADUTUBS
AT+CMGF=? +CMGTF: (list of supported <mode>s)
AT+CMGE? +CMGF:<mode>
AT+CMGF=[<mode>] OK/ERROR

<mode>

oiuTnuaian

LT

1 5 Tnaasadnys

ANYUTYAAITIUBL AT+CSCA

A19149 2,15 AnyUYARITIvEs ATHCSCA

A9

MADLAUDY

AT+CSCA=?

OK

AT+CSCA?

+CMSS:<sca>,<tosca>

AT+CSCA=<sca>|,<tosca>]

OK/ERROR

<sca>

<tosca>

Service-Center Address In String Format

Service-Center Address Format
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ANYUTFAATIVOI ATHCMGL

15130 2.16 AnyusyPMFIves AT+HCMGL

A1d9 AAOVAUDY

AT+CMGL=? +CMGL:(list of supported <stat>s)

If sending is successful:

AT+CMGL=[<stat>] +CMSS:<index> <stat> [<alpha>],<length><CR>
<LF><pdu><CR><LF>
<stat> Awendauzvosdenunieglugdumsa

i
<4 s

0 SR a5 v wddvlu e
@ il Vo P 3
I 9902009 185U a9
acd 2 o ' 1o ' v
2 Yannuimau D msuauase 1 1aas

3 Yo lluda

k1 =3
4 ‘lli)ﬂ’ﬂﬂ‘lﬂﬂ"]mﬂ
i @ s o 9/ - v ) a 1 = o
<index> ﬂ')']Jﬂﬂ@nlﬂ’iuﬂﬂﬁ’lﬂﬂaﬂ‘ﬁmE)ﬂ'ﬂlﬂuﬂlﬂﬂ')’lljﬂlﬂ1151umﬂﬂ15ﬂ
<length>.  AWEVNIAIUVBIFATOAT I IRGIIVLUY Octet

) - J & =a | o’: o ]
<pdu> ’U'EIﬂ'ﬂll‘Vll‘ﬂuﬁiuﬂlﬂﬂﬂuﬂﬂiﬂ'ﬁﬁ\i‘fl’ﬂﬂ’)'lllﬁ'ui’JﬂJﬂ‘Uﬁ'Ju‘llﬂﬂjﬂ

@
UBAIU
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]
o ar

nuMzYARtTIves ATHCMGR

#1319 2.17 AnYULYAMNTIve AT+HCMGR

Mmda MADUAUDI
AT+CMGR=? OK
AT+CMGR=<index> If PDU mode (+CMGF=0)
+CMGR:<stat> [<alpha>],<length><CR><LF><pdu>
<stat> myapaazvdifenmnagludunia

0 danudt Ids vl 18

T fonui 185uudemnaa

2 denmiay i dwu daede bl la
3 dnanuidahluds

L =9
4 ABATNNNF A
. @ ° 1A ¥ A T by A = o
<index> Mvendwmiindsams@on ndludaawimilslugumia
dength>,  ANNEIVDIAINYBIEATBANLIAUIZIII octets

P [} o = ] 3 o []
<pdu> ‘i’l‘ﬂﬂ’.l'lli“ﬂlﬂl‘lﬁ'.lu‘ilﬂﬂﬂuﬂﬂﬁﬂ'lﬁﬁﬂ%ﬁ)ﬂ')'ﬂjﬁuﬁiﬂﬂﬂﬂ?uﬂﬂﬂ‘ljﬂ

Y
YDA



aNUMSYARIFIVEY AT+HCMGS

M3190 2.18 ANVULYAMTIVEI AT+HCMGS

40

Ad9

AMBUAUDY

AT+CMGS=?

OK

AT+CMGS=<length><CR>PDU is
given<ctrl-Z/ESC>

If sending is successful:
+CMGS:<mr>
If sending is not successful:

+CMS ERROR:<err>

<length® _ANEIvaIdIuYD AT TR0 UMLY octets

a 1 o = [} 3 as '
<pdu> i’:’ammmﬂummmquuu5msm‘i’faﬂ31nﬁuﬁanﬂumummﬂgﬂ
b4
VORI
W e »
© N ] 18 a [ PR — -
<mf> PIUIHATIRIITIVIANUAUNITOAIBNNTIVTA I

]
.Y ot

Ny YAAITIvO] AT+HCMSS

A13149% 2.19 ANHULYAMTIVOI ATHCMSS

AMADUAUDY

AT+CMSS=?

OK

AT+CMSS=<index>[,<da>[,<toda=>]]

If sending is successful:
+CMSS:<mr>
If sending is not successful:

+CMS ERROR:<err>

<index>  AIvendunusisIdeimsdenindudennunmils lugumia



w  Ja g +
<da> dhuvsnoay InsfwifisdesmsdsdonnuduTavezeglusy

. é U ar dy
“HINIEY” FIBg IusHauoan

] 14
<toda> dluminuayInsAnifisideamsdadennudulavazeglugl

@ FY & v o
“t3ialsemamuRionneny” seglugilduay

» N o
<mf> Snnuassdidoanudunsodd1edadenny

ANYUEYARIAIVDI ATHCMGW

A19197 220 ANYUTYAMTIVOS AT+HCMGW

]
9’

CUGE) AMODAUDY

AT+CMGW=? OK

If PDU mode (+CMGF=0)
AT+CMGW=<length>[,<stat>]<CR>PDU is | FCMGW.:<index>

given <ctrl-Z/ESC> +CMS ERROR:<err>

<stat> Awenaaruzvasdeniuiegluduniia

'
=

0 9oaunlasuniudadelalasw
¥ an o ¥ ¥
1 faanun1asuwudaetund
= od o a [ "o ' )
2 Sanuiny Ddmsudmas il laes
3 danrmnddltinga

9 =
4 donnunntia
. o o " A b 4 - J 3 a =Y o
<index> fuendwmisfiswesmsideninfiudenuiimirlsludumida
<length>  AMUOTIVEAAINVBIEATEA W TABAZITVLUUY octets

' ¥
<pdu> forruidiudmvesguiusmsdafonrudusndudiuveya

3
VI
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ANYUTYARITIVEI ATHCMGD

A319h 2,21 AnyuzyARIdIves AT+HCMGD

ANDUAUDY

Do
=}
el

AT+CMGD=? OK

ATH+CMGD=<index> OK/ERRORAHCMS ERROR

N s o 1A 9 ] ¥ 2 a1 = I'd
<index> AUBAAWHUINIIADING mﬂﬂ’nﬂ‘.‘u‘\lﬂﬂ')'\31"1!17\'\1311«!%“7’1‘!5?}

ANYUSYARIAIVBI ATHCSMS

@15397 222 DOUUTFARIFIWDI AT+CSMS

fida AIRDUAUDS
AT+CSMS=? +CSMS: {list of supported <service>s)
AT+CSMS? +CSMS: <service>,<kt>,<mo>,<bm>,
ATHCSMS=[<service>] +CSMS: <mt>,<mo>,<bm>
OK/ERROR/ACMS ERROR

<service> 0 GSM.3.40 uay 3.41

<mt> 1599503 U3l Mobile Terminate Massage

0 s m%’ugﬂnmu Mobile Terminate Massage

<mo> 13 m%’ugﬂuun Mobile Originate Massage

0 "lsjsmi"ugﬂl.mv Mobile Originate Massage

<bm> 1 5945U3U1UY Broadcast Type Massage

0 lais EN%I‘]JE‘]JM‘U'U Broadcast Type Massage



ANYUEYAMTIVDI AT+CPMS

M3137 2.23 SnuuzyAMdey AT+CPMS

43

]
a

A9

AMANOVAUDI

AT+CPMS=?

+CPMS: (list of supported <meml>s), (list of

supported<mem?2>s),(list of supported <mem3>s)

AT+CPMS?

+CPMS:<meml>,<usel><totall><mem2> <use2>,

<total2><mem3>,<use3> <total3>,

> [<mem3>]]

AT+CPMS=<meml>[,<mem2"| +CPMS:<usel><total1> <use2>,<total2>,<use3>,<total3>

OK/ERROR/+CMS-ERROR

<mem]l>

<mem?2>

<mem3>

<memx>

<usex->

<totalx>

AIuveeaNUNd ISV Uz aLYen 1Y
TIUVDIA UM URIULAS T DAL

[} o & 9 P a 9
umpIanuidmsudeanunsuuuio 13
FIUVBIAIIA NI U MLaZaud an Y

© 9 - a2 [
TR I Y 1Y <menx>

° 3 0’1’ P =
mteayRIruen s mn 181U <memx>
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'
a

AU YARITIVDI AT+CMGC

MI1A 2.24 ANYULYAAITIV0I AT+HCMGC

s ARV AU
AT+CMGC=? OK
If PDU mode (+CMGF=0) If sending is successful:
AT+CMGC=<lengtir><CR>PDU is given +CMGC:<mr>
<ctrl-Z/ESC> If sending is not successful:
+CMS ERROR:<err>

<length®> _A2TMYYIAIUVEIgATOR I TAsZ LY octets

2 v ¢ [ - ar 1
<pdu> {l’ﬂﬂ'J'IIJ‘VII.ﬂ‘Hﬁ?u‘l]ﬂﬂﬁu&ﬂﬁﬂ'ﬁﬁﬂ"ﬁ,ﬂﬂ'ﬂﬂﬁuﬁ'}lﬂﬂﬂﬁﬁumﬂﬁﬂéﬂ

fanau

» 0] ¥
<> SHAUASIIT IR MU UNS 09 181999 aA W
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uni 3

ASAIUIASNITES 19

3.1 Hanmamau

- wihaonaaIwg
U159 >
WUVLCD
L == v
- ' Tunindoynns
HUIBDS wihmlssanaganaty
11 SD CARD
(B3 24
Key Pad dav8a AU
Switch 1114 SMS

] o s 4 o
510 3.1 ud0n lppsunsumsiinuvsansoniunndoyauaz MsIABUIUY SMS

fnTuguieslsznasadiuna i mIniauaunThrtasgilnsal lud e
T8un  szuugINRaIe) aruwes Tngaingil, MiveuaawALCD, Kéy Pad Switch uag
wisanuieyauupnm
A a2 g ¥ e P E w gy W w1 o
diasuldnudesiinisasdneweunseswudinveya Massiuaaiilegty  uaz
- o o ar 1 ar w o o
TunsaindssmslémmsinsuFuarailidye a ouput Wudyanaueuzion deaims
} 4 y L4 Ed ]
asnunadlauaziiennesaldey AD aww wdammiuldims dsmigegadigaues
o = o o o ar A 14 L = [ 24 9/
dynnaifinnnnadipsduduaie eldifumdbalunmsdadygandeu uazgafie
: 1 o o d = v a‘/’ 3
wifumsdsminnuivewialumsianudeyanslu sD cARD Tanindda lilAdsm ssuu
o 3 ] - = : VA n“: ﬂy P
wimualiinuamwfeunaman 1 5unfl asdemiFuduianuaiisznsyiif Key

Pad Switch
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¥ 1w Ao YA voA e Ll Y A dnyd yy ' o
Sdggnunialdiisganimiedmnnmdesan1anll  wiwlszulanaszih

I o . ’ 4 © ¥
mydadyanaufou(Alert Signal) ’Wiumszuy SMS lilddldau ildnswanizues
P ] o o L] = L [ 3 A o a d?
seuufiaulmSequasuiaveveg  nazansonezdudanisud luluderanaraiifiaiu

18

3.2 samilszneuvealnsany

nguii 3.1 senudiTnsenuduiiszneudaed nalsznoudten faf

3.2.1 whpdszuzanana

utasaaniiie: 191 Insnawinsamosrieniod 1 8F4620 Humianlszuananaad
frulumsmiunugilnstintiaedadun)sigdeyasynsy Yulnsnou Insamedfiaunin
yhanIdndhaune Mqulnsaides nsinniunemiserin tusnnniidsdnsadszuamda1d
avlu 1 wwadu s sndudidiniglaniigns IFimanhend 2uadnluda

PIC/fi® mictocontroller %ﬂﬁ‘izf.]ﬂﬁﬁﬁfjﬂnwmﬁ‘l’j”l Peripheral Interface Controller Wéwi
microcontroller ﬂi%Qﬁf‘: weonu s e nothae 13 udveaiu hiteedlu  PROGRAM-
MEMROY, RAM, EEPROM, SERIAL, I2C; BWM, A/D <ta4 Tavliduiludesaegilnseliasy
vinmouen Tufves PIC veisds R 19 himsy ssanana s don s el

(ilpuiu CPU MITuatTIRY)

3.2.1.1 133984 PIC
o o £=Y o o ur [ = & o
mavssmwddaanaain deguuawsoddaaianning 189 20 Maz Fai it
& o ~ R < o A e A 8 a a
nilamdaves PIC T4auiiee 0.25 psee twoantlsamu 1atiusiwav 1adesvdng PIC 910

3 [ | N 3
microchip a2 18519 chip Alinus 1 1auan I auanllan

3.2.1.2 HUIWANNS1WBS PIC

Tusaviroanusvas PIC szdouthaios Aegsznana 512 words B3 4K words UA

Y oo . . A ar Q ~
Tuilagiiu U518 microchip Fathudrves PIC TR memory voa PIC Huwnaiily

) L4 - I ] 3 u:%’ & d'i Y] ]
wawduilalud uazlifiviinzune 1@ ngiusesn luSeaveimaivvnavesnionny
o @ W a N S a L e e '
$1904 PIC vviv Tumiloudlnd Taen niladidaves PIC axlivuia 14 bits AstiusnzSend
1 word 499 PIC 920v1A 14 bits 19U PICI6F84A 591 7Winu0a11md1 1 K (Favued 1
¥

Kword SdmasIfifunuy 1 byte = 8 bit 921891 1 x 1,024 x 14 = 14,336 bits AnTuNf

14,336/(8 x 1,024) = 1.75K bytes
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3.2.1.3 aoinenssnved PIC

A

¥ 14
aoudill 3 aondng elvAeuiiuddes AouAuAIY 16xxx,17xxx nazlnuaigaie
wea o ' o P
18xxx @ARe puauiAnmilsniSvsnmlesga hlinnganfe 16 > 17 > 18 Mida
assembly Y99 17 uazdl 18 szflunani1 16 i ldGouTalsunsulddends smideeganide
Ve o a 1=
uatiilufitdounAonsena 16xxx
PIC szdademseonuuuingunetia 13l chip AaiRolaghidesreginsallan
a a ~ gA ' = o ¢aq ¥ ' ¥
shudn wahanannfawruesszlvutan wazglnsaildes T viaene:ldus
PIC (Road 1Ao7 Tao lidoa 1 chip Susuiudnias dfenusunianirves PIC
] ] b4
PIC 1Uy EEPROM / Flash 1ilu_chip.finenun inililios §91v09 program memory
annsesunse@oudndaapana i Isnalunsaudeye lifiui wezawnseay
¥ [ ]
uaz@ouln ldnaeiunss inldithmdoungaly 3 dsziom Tssows F dudiven 1

18F4620, 16F877

3.2.1.4 uamifuazvireldamvsslulasnaulnsanes

1. soailngnssumelugaesnuyy i lsamilauns s RISC (Reduce Instruction
Set Computer) fig sl mlsyaanailnnuda 1 fide do1 nie 2 wadu lxda
2. MeAN IR FEASH g3 ufuin Program Memory U¥11R 64 Kbytes
3. AU EEPROM d1m3uiuiin Data Memory Y11a 1024 Bytes

4. MYIAUF) RAM 9177 3986 bytes

5. szuunIsiliondate Analogto Digital Y1 10,57 $1143% 13 Foaduaa
6. ATADToyay WLIAN 0240 MHz

7. szwmsnﬁauﬁmtymamﬁﬂﬂ (Analog Comparator)

8. 3 TIMER/COUNTER w14 8 1M 1ae 16 1n

9. ﬁuwsz‘?amsuwwm 117‘;\? SPI uaz 12C(Master/Slave)

10. 112995 Pulse/ Width Modulation (PWM) anuaziBungedd 10 1in

11. VCC 5 volt i@ 150UEAY Pin outs 484 lu TnsneuInsames 1Adagali 3.2



40-Pin PDIP
T L) .
MCLRMPRREL —[] 1 b 40 [ =— RETHIEPGD
RANAND w—e] 2 35 [] =— RBOKBIIPGT
RAVANT —=[]2 28 [J == FBIKBIIPGN
RANAN2VaEr-ICVREF a—» 4 27 [J =—= SB4KBIOANN
RAANIVAE"+ ——a[]5 28 [J =—s REJANGICCP2IN
RASIANGSSHLYD NC20UT w—=[] 7 24 [J =—— SENINT1ANID
REORDIANS +—[] 2 0 R B[ - RENNTOFLTIANI2
REVWRANG ~—[]2 0 w0 22 [ &=—— Vo2
REATEANT —t0 S F 20Fg—vae
Voo —— [ 11 8 8 [ «— RDIPEPTIPID
V38— [] 12 O QG 5[] =~ RDEPSPAPIC
CSCHCLKIRAT «—w[]13 0 O 25[]e— RDIPEPEPID

. Program Memory

|

Type

RAM Size

FLASH

3986 Bytes

27 [J =——e RD4iF5SP2

=1

RELTXNCK
RC5/SDO
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g 40MHz

i Speed
I —

M15197 3.1 AU AUTAYEIPIC 1WD3 18F4620

dy [ dl Y o U 24 dl = I gj 1 Y o ¥ ¢ Y 1%
wnanstluenansnanulidmsunisidaumenisnwivintu leygslmihluldusslomisunise

lidnsallagmsau Snvivhuiilvidaudasion uavdeededadiveaenarsynasaninisiluly
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3.2.2 52UVFIUNAVI
lasahedaanannuwuuSoalni(Real Time Clock: RCT) wed DS1307 M

winiadeguna gwiu deu I (Tavldnsanoa 32.768 Alaidsad lumsadiy)

3.22.1 Tedaugmmnanis

Ds1307 Wy leFdmivadugunanialdusszon luinsaouInsames Taofiez 1
9 P o > > a =5 s W o @ g A o R we
YeyanuIuaManLa Me3uh, win, $1lug, Ju, dda, iheuuaztl Feliguaurianig

[] ¥
matandfyAall

- 4 quw 4 @ 4 ' o =

1. Wuledadnguna FalddeyaifuaiunaianuasinaziBoniazinonse

TasmwizmuisalSuiuluilesngsnu nazadngunarlafed s 2100
=4 ] o ] A u'l
2. fimdeand ueuTammiusy 56 Tudsdnwly #slddudeyaiala14
3. W¥liprsideudenusynia I'c

=1 a d" ) = d’ s =) o
4, N?Qﬂiﬁi?ﬂﬂﬂqﬂ!ﬂﬂw‘l ‘lf\ilﬁl'l')ﬂi]ﬁ‘l]vlﬂmﬂ\?ﬂ'lﬁiﬂ‘lﬂﬂﬂ"Iﬂulﬂj NATTTYIAITAIUIFO

Snudeyaiar 1318

1 8

X1 vCC
2 7

X2 SQW/OUT

% DS1307 6

YBAT SCL
4 5

GND ISDA

314 3.3 msdaviveslad DS 1307 leFadiegminisda (RTC)

wazBuans 1¥nuniaes DS1307 uareldnegilii 3.3 Taoudazuiivthiuazas
¥ o :
T audiail
¥
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2. V,,(¥13) Wasduuunmes 3v sesnuimsadiegminainiives DS1307

(] o ' ¥y 2. ' a i
Tinsagaell wdluvazduss Tl IiGesdstonn DS1307 wilavewunmeIimutzay
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A P ad 4 A - o A o Y ¥
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] A’ Vo o
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= o

¥ 3 v ] H
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o 1 ;30
waohviiia
Y o - = A g g
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a n’: a v A 9 =2 g o o 2 w - =2
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ﬂ A 2 A L e v 3. g el o Cal P
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07H rﬂuﬁu'ﬂmmsimmai'ﬂmf;nm'iﬁwmmm DS1307 ﬁ'agllﬁ 3:5(n) waz (v) Lﬂugﬂuﬁm
o v a <4 2Ly g o ' ey
MSIAATIHUI AT WTNNElL DS-1307-#aTT1tazBuave G vdmas N UANIAIALTD
HABTAIUAL DS 1307
o A 4 A a vy y oy ¥y Aw
psvagssiunuuibh dlanuaunsoGendeyanaieenn ldamidens Tay
L
hisuludesFondeyavenmimun awrarnzedlugdvsansg iy dmiunsuaasim
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3FH
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cH | voyahniinandy) | deyadnfichdnmiog)
31“ﬁ 3 Y w P
as []
X | doyamifimdndy) [ fayaummdanmion)
i
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< 1294, | ¥alua | ¥O¥P .
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X Pha | deyatluamannie)
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DS.1307

= o A = ar dy
TWATIDYAVDITVCTIADIATUAY LAY

1. OUT (Output Control) 1FTUATTMIBANIZAVADINTY

30 3.5 mavaassuiaIN DS 1307
(M MIIAFTITMUWANYT TN DS 1307

=S = =] 4 ey
() i'ltl’dziﬂﬂﬂ‘llﬂﬁ‘ﬂﬂlﬁlﬂ{!ﬂUﬂ'}tiﬁ‘luﬁzi%ﬂ&ﬁﬂ{ﬂQUf]M
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Avea

ey

00-59

00-59

01-12
00-23

01-28
01-30
01-31

01-12

00-9%

SQW/ OUT lunsal

da o o & w A 4 s:né'i:l ., A g ﬂ“”wq
ﬂﬂﬁ!ﬂlﬂﬁﬂ“u@\ﬂtyﬂJTmﬁlﬁaﬂﬂ iﬂﬂﬂ’l'ﬁﬂul 1 “1” 191 SQW/OUT nazidu 1 f1uM

E 4

] v v ] ] L d
Aimdoniin sQws ouT SdealiiFuaudmasusenlddmuatatidy «1”

SQW/OUT #dilswazidonsde 1l

] 9 v
fidlu «0» fivr sowouT fazilu «17 didatidu <o fiva sow/our  fezdlu «o”

2. SQWE (Square Wave Enable) 1¥lumisdiuiediuvesivessuiadyyin

3. RS, RSO (Rate Select) 1HAenanudvesdyyiudimioniioonsinys
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d' - ' = ar ﬂ' =
AT 3.2 MTRaNAIATVDYDITYIUAH ALY

RS1 RS2 mAMuGvesFanEmMaAY (Hz)
0 0 1
0 1 4.096 k
1 0 8.192 k
1 1 32.768 k

3.2.2.4 AN 3anIve . DS1307

Truamsianwed ps1307 i 2 Tnuade Tnenis@oudoyauns Tnuamss
doyn msSududadeny Ds1307 szAvud g InuamsiisudoyonenuRofmuaneaaTed
9 1 Y u’ = a ° ﬂ ] ¥ =& ¥
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(1 b 4 ]
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fudy  wommrr RIW veaIH voyn “oyn 1w
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deyafifievhli Ds1307
woudyanuneyiv

1l 3.6 msdenuledadagurania ps1307 luTwuans@oudoys
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3.2.2.4.2 Thuamsensdioya
A o a ¥ e ry A Y =) 9
dioluTnsaeuInsamesszsudwie  swihaumileudy Tnuams@eudeya
=4 o Y M ' L4 & -~ o 3
TasiimsfmunauemasaududenTnuamsemdoya Faezfiaednidly <17 siminlylas -
asuInsameiazsensaeusuen DSI307 udrvznsesddoyaseny1In tulnsaeunsa -
s o A Y Aa g ¥ = o
wasniiay 1 weawsanie 1 lud lasueawsaifonswdoyaszdeslimssmuautlag

Tnuamsifoudeyaarmiud dagun 3.7

LEYPECI, EUIE AT

oz Jeyatimun iz
Budu  weRmIm  R/W foua Jaya Joya Vg
S 1101000 1 | A [XXIXXXXX | A [XXXXXXXX [ A XXXXXXXX| A | P

JounfiBvuliis psizor
nivudgnameniy

31 3.7 miee leaei 1991101959 DS1307 luTnuanise iudeya

323 @uxes
o A o @ o Al - A d ) a
mnEes no- gulnseiasatudyaiu viodsuneWanda suguynnl uag
¥ ] ]

{d09 17105 AWspeed) HTMNMINA(force) AL Binthiszsimilinalaonlidu dyanusen
o & ] Qs & 4 °
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Uszunanadeld
q” T 9} o o &l o 0 ~ ' o
TaoluTlassawil iddondmuga Siagunginionbuzmsiauhuanaedy - 2
= oy ey 1 @ oS 1
¥iln Ao wesninsddlioyauvudtana (DS1820) uag. iwuiresNTinsdedoyauny

BUIRDN (LM35)

3.2.3.1 irwwesiitmsdateyauuundnea (Ds1820)

323.1.1 ninmstesduvesled Ds1820

105 Ds1g20 hleFafszuunsdomsdeyaeynsunnuniinedsde 145y
suviifinmynan wazldinavmodyanadiss 1 i Taeludeefimadyenu
wiRnIAwLSmazmssemeatoyamieuiuszuudomsdeyaoynsnlunuuty me-
foyarsimihadoudumedaaannimlufy  daudwesdayasivsannindnyue

Y P o 3 1 &~ J o« o .
voagtdyamidnnguumedygaluwazyesveatmsaiondt nilades (Time Slot)
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Tasmuna i ganasgegaveIan Iz TumsFensdeyaluudas Indadeaiinis
o Y & ' ¥ a & t v -] 2
Amusvauive Bagndanunsoensadeynssiiaiulundaz Indedesiu  giluuums
awmea  deyavzduuvverdelanialuszduta  hifimsdmuanienvesdeyadiy
9 7 ; & = s ) 2 ' ot o o

son ludszuudemsupuiiminzies 14 lunmsdemsdoyasevae lodunersss@endu

fAuerniinve DS1820

1) DS1820 A1N98 Interface TnalFmodyananioandu@on

=4 - o [=Y g ] LA
2) DS1820 ifeedufs) dunsadagaungil laTas hidesrenilnsols
3) DS1820 HigwIaegh +125 4 -55 °C

4) DS1820 HanuazBoalunsials.0.s.C

= d ] L LA
3.2.3.12 maswae silarmImd AL
/ ¥ ) o ’ ¢ o
maFauaensen s aumBse (Interface) 539178 Ty Tnsneulnsamesiugilnsel
mouen  IegldSwaumedyaialdilosnga lAlinswainuednanilewinraiousin
=y ' A 1 1 T
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= ¥ o LR, ¥ 3 YA ahal A 3 a1
wanuldeudeyasugunsainenasiamonmmsoaiy | 1 duiiadedunh -~ Taeldmesuds
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duananfioss wis 4 dusaudumensnsonniiudy
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o ol =

¥
ginseinaumussuITaRsaduBelimodyanatios 2 dumnindeay
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¥ [ 3/ »
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E
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HARINTIABTTUINIAWDI ] o Wire Bus Adgli 3.8

45¥
g
|

Luidioe DATA 00 LiiFenDATA 999
Lufrsmontranians + » gunenl | - Wire
Wifaravaiues . p  WiFearsies
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71 3.8 umudsveaszUBTAIIY 1- Wire Bus



56

M
dat \J

3.2.3.2 wasnimsasveyauuuauIaen (LM3S)
o a a & & " e e 1
LM3s WumuesasisIagungiisianiieds Sanumiuilumsianeudrage

¥
uaz usaiu OUTPUT siuaziiudadiu Taonseiguugi lumitsesmmadoa

Output DOPMIT NS QIR Voita?
2 fanuihuFudun o MveC — 10 Mvec

3. idumsiai 55 °C - 150 °C

4 fmugndeaiudrlumsiamguugiaeutiega
s Hommslraeglugie 4 - 30volt
6.AUNTTUATIDUNTT 60 pA

7.8MUAUNIUNIAIU Output Tn 1

dy [ dl Y o U 24 dl = I gj 1 Y o ¥ ¢ Y 1%
wnanstluenansnanulidmsunisidaumenisnwivintu leygslmihluldusslomisunise
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3.2.4 HHIBANUDBIYANUUNANT (SD CARD)
ﬂmﬁnﬁﬁﬁfupu

1. A1mydoya 1 GB

2,949 24mm x 32mm x 1.4mm (ﬂ’g'N X 817 x HU)
3.anuslumsemdeya 1MB-3Mb/sec

4.nuis lumsiSoudoya 800KB-2 MB/sec

5.5095ums 1 luTvua SpI

3.2.4.1 SPI Mode

T e
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@ / \ g
1 Bhumis ( HoSlavel@ 19920y
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gunsaimanl w3y picisF4620 vy IMesh RC2

& = Yo w v - = LY 1 ) Y v v
wenansiiiluenansianublidwsumslidaunenisiinwvindy ldeygaliihlulddssleviaunisn

lidnsallagmsau Snvivhuiilvidaudasion uavdeededadiveaenarsynasaninisiluly
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3.2.5 YOU@ANINA KUY LCD

vilouaaawaluga LCD (Liquid Crystal Display module) H32HUI8UAAIHALLUNAN
maalavTuga 1L.CD wzfieg 2 wia Adwiu ABUUVAIBNYI(Dot Matrix LCD) 4ag wuu
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3.2.5.2 Graphic LCD w3y LCD szan iilu LCD Aaunsouamsian s
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Ni3:vo dmFudSumuainaveantiealuga LCD
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