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Abstract

This project was created according to the need of an effective system development that is
capable of sudden flood warning through a mobile phone signal. This system also helps to reduce
the loss of both life and property caused by rain and increasing water level in the river. The
system will then collect and analyze the data, warning people who live in any risky area by using
the ET-USB FLLASH DRIVE to collect data from the input including rainfall and water level. The
device, as a result, will gather and analyze information for natural disaster warning with a

microcontroller as a processor that executes the signal via a mobile phone.
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2.1 m3tiiousioiy ET-USB FLASH DRIVE
2.1.1 Auaniinved ET-USB FLASH DRIVE
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HIBFAT 32 10
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13, s lde o adrenioan IWdhoglu Directory do'14
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2.1.2 M3MeIH ET-USB FLASH DRIVE
1519491 ET-USB FLASH DRIVE 9219015 Interface KN4 Serial Port (R$232

130 Uart) Tﬂﬂ%s#’fﬂaﬁmuﬁqmﬁuﬁmumiﬁﬂﬁaﬁamimq Serial Port 6141

- Baud Rate vz80af i udu default 147 9600 bivs rmsadedrdaniiounlagld
Tumevds

- 8 Data bit , 1 stop bit L17% No parity

- Flow Control : WA MUAT Hardware 39780 RTS/CTS 12A09gn Enable tita 11y
handshake

- Yuns @i lidoans 1% Handshake 1iflo 191 Rx(13) 1182 Tx(112) 48 N512A(V15)
Tumsfndedod sty Avedeeiing Jump 17 RTS(117) 10z CTS (41 8) fi Port DBY 199
ET-USB FLASH DRIVE 81870/ 99011uf#0%1 Rx 1A Tx 109 ET-USB FLASH DRIVE
Yl R gz Tx vpsolnsalininnaiugy Taoezdasenun luiviiu fie devt Rx iy

1 o/ v é 1 1 or a 5
1 Tx LAZADUT Tx 191V Rx voadnianiladunsnag IMaehdaeiu duansluguli 2.4

DB?9 Female

Receved Line Signa Daed -y
1 6" DCE Ready

Trarsmitted Data -y
7 == Clear to Send
Received Data —32

S~ Reguest to Serd

9._“

DTE Ready ——4

5
ﬁgnal Ground e Rirg Indicatar

Shield

51/ 2.1 An1iav1 DBY Female (DCE) 489 ET-USB FLASH DRIVER

DB9 Male
Shidd

Signal Ground
9 g o Rng Indicator

DTE Reacdy -4
g == Clear to Send

Transmitted Data -aff=3

7
Received Data ———2 - Request to Serxd

6
1
Received Line Signai Detect == ™S DCE Ready

51fi 2.2 @ 1iav1 DBY male (DTE) 404 PC
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= [ I3
:;c},—..-ﬂ""—/ oD &

. . /

ET-USB FLASH DRIVE Port R§232 PC

51l 2.3 m3npaodya o RS232 38130 ET-USB FLASH DRIVER 1l PC

v 14 Handshake(CTS,RTS)

DB9 Female(DCE)

a0 g.:s Gad
0 O Rx \ Tx

= RIS TN Rx

gooo

GND

:-9/,_,1 Connector R§232
For MCU

ET-USB FLASH DRIVE

71/ 2.4 msApaudayey I RS232 52411 ET-USB FLASH DRIVER

&

&1 MCU Ui 19 Handshake(ump 917 CTS uazv 8 RTS 1918 2011)

2.1.3 Suneumsnaneulfaniy pc

- 80 Flash Drive 141714 1® USB 404 4@ ET-USB FLASH DRIV

- domu RS232 910 PC i MCU hildadle RS232 Y23%A ET-USB FLASH DRIVE

_ Erdemrdariuma pe IilaTasunsy Hyper Terminal niaTilsunsuii193uds
FoyarIIN1g RS232 30 13a01 set Up querindagaldt 2.5 nimiulinn ok fex 14
W11199 Hyper terminal Fu3n 1 liaAn Icon Properties () 92 Idmihdeanindalugii
2.6 1Wilonii TAB Setting uazadnidoniitj ASCI Setup mintud oz dheaiunlin
msmmuas izl 2.7 yimiuling ok Tundaemiwhadiuduisoudoslums set ms

FEARIY Hyper terminal



COMS5 Properties

Port Sellings

Bis per second: | AR
Data bits: |8 ~]
Paiily: | None |
Stop bits: | 1 v]

Flow contiok: | Hardware v

rHeslme Defaulis ]

[ OK ][7Cancel J [_ Apply J

51/ 2.5 115 Set up 13LNTUHyper Terminal FUMIaNDT Y RS232



comb_9600 Properties

Connect Tg Seltings I

¢ Functian, arrow, and chil keys act as

! ® Teminal keys O Windows keys

Backspace key sends

’ ® CutsH O Del ) ChleH, Space, Cul+H
|

Emulation;

IAuln detect 1\f|| | einrmal Setup ‘
TehetteminallD;  [ANSI
Backscroll buffer ines: |500 ‘Cl

] Play sound when connecting of disconnecting

[_ImulTransIalion...] [ ASCHl Selup... J

51 2.6 N13 Settings TaiFonTi Tab settings 1A NTBNT ASCIL Setup

ASCIl Setup

ASCIl Sending
- [ Sendline ends with line feeds
. Echo typed characters locally

Line delay: |U ﬁl milliseconds.
Character delay: D miliseconds.

ASCIl Receiving

Append line feeds to incoming line ends
[] Force incoming data to 7-bit ASCHH
| Wiap lines that exceed terminal width

[ oK ][ Cancel J

g1 2.7 madaArluveng ASCII Setup
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AafatuiaasiWIET-USB FLASH DRIVE goaeif1u FLASH DRIVE uaz qunsaiil4
doosmadn Rs232 Soudeondonldoniuda udth LED staws aszniuadusznadiden
uazuas waasdn madeudads liauysalluvasiinssnidoutoya Lep Hidoey
NIZHIV

- wdanmoe WS sudeonarldsasuninglivenw :

Ver B83.55VDAPF On-Line:
Device Detected P2
Hu\Upgrade

N>

sUi 2.8 doanumasendinis 0ol ET-USB FLASH DRIVE

'
o 8 a1

ﬂs1ngi‘fuﬁﬁﬁ1¢hq HyperTerminal Laziidag DA> wioufiozSuidasgvingifide
fagnl991u USB FLASH DRIVE fiefiusididuatonsaiusiddaialing Bnter ifasudu
srdalsiazdann D> vedsaeuansn MuHEeRTUNT SURE TAuA dofault Y69 ET-USB
Flash Drive mxgnﬁmua'ﬁ'ﬁaﬁﬁa Baud Rate 1n13 015 9600 bivs , $ufrdeluTvun
Extended Mode Liag fvualiiinis Susmsodarumiiiiudamy 1 Binary Mode (IPH)

3 3! o =] 1 o o v w 3 9 [
smiuidassinnaasumsdsunazeu 1vd mudaedisluridediuais

2.1.4 f19819N13NATBY ET-USB FLASH DRIVE
naaounu lilsunsy Hyper Terminal
1. naasumsiioutioyaldm IWa%e testolxt 1191 10 Byte
- daf1dfa IPA e muaguuumsdua$ g Bye oyafiozilouldiy Monitor
1 ASCII Mode
I\ e e A 4 o o
- demds OPW testol.txt ivertla IHddminidion
1 o QIJ A 9 d
- dafds WRF 10 ideidou Id Taoszayinou Byte sziliou = 10 Byte 42 Enter
- Hin5Wou' 1WA ‘abedefghij’ 11oAT1 10 Byte 923} Response D:\> dapdnumansdn
=] ¥ b4
Aoudoyaniuna?
e g 4 ;
- A9f1F4 CLF testoLtxt 1oz tla Tidnidou
D:v> [Prompt 1 Extended mode}
IPA «] [fvuagiuuunsded oy byte Nezwouluuwy Ascl

Mode]



D:v> [Response Prompt]

OPW fest0l.txt + [¥11013 Open file ¥ test01.txt]

D> [Response Prompt]

WRF 10« [defrdadon file Tagszinu byte Fvzifou 10 Byte]

abedefghij [lou data 10 Byte]

D> [Response Prompt n:uﬁmé’miuﬁ'ﬁzﬁﬂﬁuuﬂagaﬁaﬁ 10
Fouien]

CLF testO1.txl +- [dasrdatla testotixt #IdElmTon 13]

D> [Response Prompt éuqams@uu file]

U 3 o A 1 d‘ 1
2. naseunIeLdoyann IWAFe estol.x poANITIUIY 5 Byte FarrfivzAossiu
14 fio abcde
- dedrdf IPA o wuagiliunsde §1au Byte Toyniioze 1 1¥1 Monitor
Tu ASCII Mode
- dafineda OPR testoLixt ivoidla THad ms
y o w A % o p SR ¥
- dfa f1d9 RDF 5 tioeu alagszydmau Byte 9ze 11 = 5 Byte A Enter
& ' A ¥ < v P
- Yaynazgnoeanin 5 byie Aip abede Tnodoyafio dtiszgmitalea1 0xoD

¥ A ¥

deppnunauuditanudiodoya s byte uaziladlsiodeyadion D>

D:\> [Prompt 11 Extended mode]

IPA «J A ung iUy aes LIy byte flozemlumy Asca
Mode]

D> [Response Prompt]

OPR testOl.tx + [desinda Open file 30 testOL.x(]

D> [Response Prompt]

RDF 5 + [dafdeeu file Mitlang TnusEadniu byte flozenis
Byte]

«J abcdeD:A> [ data gRE1UBEAYT 5 Byte Tastoynizgmiviie 0xoD uas
Undo <prompt>]

o (a4 enter DI BT UM A0 )]

D:\> [Response <prompt>)
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dll ¥ o 3 <
2.2 Mitvennenueialulninoulnsames
2.2.1 lulnsneulnsames AVR 4 “ATmega64”
A - a o
luinsaeuTnsaaes avritunilalulylnsnouInsamed wanlaousim ATMEL
@imedlinsnoulnsamesaszga Mcs-51) AVR Sadlululasneuinsameinizga
1 é L] 0" o
Tmivin ATMEL fiaoilaunssuuus RISC (Advanced RISC architecture)Anniladidaiiny
ar = — = [l
Wdyanuninufisesilegn (instructions in a single clock cycle) iluluInsasu Insamesi
fissAnEamuasanuamnsogs wisseaitiunaweynsy Tuureynsudunisesnitiuva
d - s b 4 = v k4 A o o a A 1w
wed iesasTuRTINARImsAuanAtveadldin luvuzhiwnenudss@ninmiminu

swazBvaunznuaui@moluluTasnouTnsaned ATmegas4 uan s lnesunsugui 2.9



AaauiAndAny
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L1

1
i
1]
i
1
i
i
1
1
1
|
|
BETCATARS !
>
RLS)
! H
.
I
)
LT
H
1
)
]
H
1
1
-
VRESET
|
i
1
1
1
|
]
1
i
i
1
i
i
:
1
)
]
'
1
1
.
H
H
'
H
< : :
:
]
t
5 | ! I 0
g% mamcsTa] [ ooaow TATA FEGSTIR A DR DAREG[oATA e ] |
gg.‘ PO REG ROHTE PR R FOT R FOATR JREG RO ¢
z
i ]
L]
PGATE DAVERS PCATR DAVERS poTanvers |}
‘:.
1
1

o FLr 5. BT P9 .FOT [zl ae]]

5171 2.9 viion lavzUNsN AVR ATmega 64

ot

)

aolaonssumeludhuiuy Advanced RISC (Reduce Instruction Set Computer)
Sidanauqumamamananditoomidalaeinnus 2lunisszanana 1 dids
el dtyayIuIWm (1 MIP/I MHz)

TRamefldei lanasiias o 32 #1 ohldazaanaenisfennTusunsy
#omyauodinn)

M2eRWE1 ROM uuY Flash (( Tnuaflesfunmitoanud) vuia 64 Alalud
(Fowan'1810,000a5)

wioauiveyauuy  EEPROM (i Tnuatlaadumitsanud) vina 2
ATa'lud (Fowan'1Z100,000n52)

wiwaideyauuy SRAM 4 flalud
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44 S - - g o
o 2 Tnwesanisinesviauui 8 Tinuaz 16 Ua winulSmnanes
e lszuuasieasunuARAnmalunTOuYessenAla (Watchdog Timer with
On-chip Oscillator)
o Tuganfredaynins PWM (Pulse Width Modulator) H$112u 6 %04
o Hlugaunidoguezinasnidhudinen (ADC) vuna 10 Tmnnia 8 Fo9
¢ TugaulSoufivuussAuezuaen (Analog Comparator)
] b4
® nisded ’Ii‘{,laﬂllv ﬁﬂ]{ﬂiﬂﬁﬁﬁlmﬂ UART (Universal Asynchronus Receiver
Transmitters) IR RS232,SPI (Serial Peripheral Interface) laziily lz c Lﬂu
¥
Ay
o o o J 1 ar 4 oA 9 oo 1 4
® WoSndunAIANATUBYNULDS AVR Viidon 119 lidans¥IsuINN T 100 11
039 (ATmega64 U MBIABUNAIDIANA 53U7)
ar ¥ 9 J L 1
o sauldifsanazanuir lumsinuiuegies AVR fidenldow
LY = 9 a o oA ¥ 4 S arey
vaname gaauiladie wioideslasnsanumeivesavriden 15911 Feesiliguauiia

uanenain U lunaazwes

Eag:
O = = =]
a:§s§58§ 4_L
o, 33888888 984
Colberorrretb282z9
o JdOoO oo 3>000
Oonoononpoonnonnonoon
o o o s L - O o
ﬁ[lsosawSmgmgmxagmm"ijAS(ADa)
RXDOYPDI) PED f2 47 L1 PA4 (AD«I)
(TXDOPDO) PE1 L] 3 48 [J PAS (ADS)
(XCKD'AIND) PE2 L] 4 45 O PAG (ADS)
(OCSNA]NHPEZH: 5 44 [0 PA7 (AD7)
(OCIBINT4) PE4l 6 43 1 PG2{ALE}
(OCSCJINTS)P‘ESI:? 42 O PC7 {A15)
(TMN'[B)P‘EGEB 41 [ PCa (A14)
{ICPOINTYPET Oo 40 11 PC5 (A13)
S5)pP0 10 301 PC4 (A12}
{SCKyPBIC] 11 38 [ PCa (A11)
(MOSI)PBZI: 12 37 O PC2 (A10
(MIS0 PR3] 13 3sh1pPC1 (Ag)
(ocoyPB4 ] 14 351 PCO (A8)
(oC1AY PES L] 15 341 PGI(RD)
{OC1B)PB6 ¢ 33 1 PGO{TR)
S oegnNRRUSRERSRE [
HI#LILIIJLIEIULIL]LJUUHLIU
= -~ - @ =
pE3nggdERRRRERE
GRZ kksoescorw
298 EELEREEE
cPE S =%
3 382
8 2828
i ¢
U 2.10 vIWBIN AVR ATmega64
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10714 o}

v

NI
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o
OC10

® % ; ®

U 2.11 23v3uesalulasnoulnsames

&
® viinuiaw | As wosa A Gailszneulildn PAO—PA7
4 - & 1
o snuiav 2 e nesa ¢ Galszaonlildan pco - Pe7 Taunesnilizgm¥eudesenin

301343 Connector ¥1419 10 PIN 1111 IDE Taon1s Saissevnifudegyl

pco} [J O | pet
pcz L1 O | Pes
pc4 M) [ | pos
pce ' [ | per
+vce | O 0O jeup

PORTPC[0..7]

P

® vinuay 3 Ao wose D Fnlsznenlidae PDO - PD7
4

® HuAY 4 Ao wos3e B Fasznen’liidae PEO - PE7

=
® a5 Ao nosa Faslsznouludae PFO - PE7



mos| 4
NC
RST
SCK
Mig0

® HIBEY 6 D WOTh ET-PSPI husUi¥oNAD12925 ISP PROGRAMMER IH©

T1lsunsu Hex File 191 AVR

1

0a
oo
oo
oo
0o

ET-PSPI

VCC
GND
GND
GND
GND

14
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lr
i g

I v | » |
g1 2.12 ufienlaezunsuuesalulnsneu Insames
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2.3 GSM Module (Sagem: Hilo/NC)

ﬂmﬂnﬁﬁﬂlﬂd GSM Module (Sagem: Hilo/NC)

3095UTZUV GSM NALVUA ¢ (850, 900, 1800, 1900Mhz)

AAAGa 2 SandTu614 850 MHz 1z 900 MHz, 1 Jadd 1151 1800 MHz uag
1900 MHz

a11150% SIM card ¥iin 3 1204 %30 1.8 Toad

o UART A9 miS aiaus 600 ~ 115200 bps 1l [HUA auto baud rate

1%?11’:%0 AT Command 9104 M5§11 Hays L0 Propritary command
aunsalnsdh -Tnseonld

59951 Data mode 1%"\1 CSD(Circuit Switch Data) , FAX iz GPRS

GPRS Class 10 @un3nasdoyad08a3 15 1g9ga 85.6 kbps downlink 11az42.8
kpbs uplink

59451 SMS 1ag Cell Broadcast 1MUY text mode

58471 USSD uag Sim Application Tools Kit

i1 Phone book ludTuga ansorufinavmnulnsimila

AUy quu%‘ﬂ 151850 Caller Line Identification, Call Waiting, Call Hold,

Forwarding, Multiparty, Call Barring, Advice of Charge.

31/l 2.13 2995 Sagem: Hilo/NC
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TR
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) l-ﬂn

11l#1 2.14 vaon lavziNsN Sagem: Hilo/NC
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l|'_§; ”-!!liglieiziaﬂ
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2.3.1 wanm35uas SMs vealnsdwunilede
(] . I~ oy [ q’: ar - -
SMS 8011910 Short Massage Service AIUUTNsdId0A G910 INsAnHonDAY
i s s -} t 9 Qr ol ] n‘:
marhmguao s Insfwiilededatens Tavannsadaldqega 160 Aadnusaenim

‘l’l’ﬂﬁ’lﬁuﬂmﬂ‘iﬂ majmmﬁm's ETSI (European Telecommunications Standards Institute)

2.3.1.1 Inanveansivastoyn SMS
wikieamily 2 Tnuafie Text Mode itaz PDU Mode (Profocol Description Unit Mode)

[] 3 o i 1 e a A
Asdaden iy Text Mode viuszitlumsihdennuiidesmsdandhsdanou(Taod unios
o S 1 = 3 £ 1 A g 1 o 1
189) uBr3sdedoyalugyl PDU Mode Brafanils unlunundesh T mivayumsdawy

L) 1 1 4 A 1
Text Mode F1UN18 AT Command U@ i PDU Mode vainsada 14 rifesnanioas T

¥ 2 o ¥ =) n‘:
Apaihedunmsinlasveyanniu

2.3.1.2 slmnlumsdadeyalugy SMS #iu AT Command

i 2 31uuy Ao Text Mode Uing PDU Mode

0. Text Mode ilun1s dedeyalugivesdidnus 18 Tavase daduatoadauTngli
5ms"umﬁﬁ'qaﬁ’ﬂgagﬂlmuﬁdmma AT Command 5 lsfeunsn 1dan Idaysel tloaninns
dedanny 1y Text Mode Yiuszifumsihdonamidosnisdandiswaneu (Taodaindag
9) uiTadedonalugy PDU Mode Bnafanits udluTnsinifanani osd Inatumpumsde
ORI Text Mode H1111 AT Command teivindsdona1uiu PDU Mode 9gemunan
40 iitosain Insiwias Tidosfimsulnsdeyadniunils

4. PDU Mode PDU (Protocol Data Unit) ﬁaiﬁnﬂmiﬁwmﬂizmwﬁa Faezhins
wlnesyauead (Ascin) veswadnuszudazdalifusita PDU S437a POU su @3
funidauldiugaside AT Command Tumisda sMs annsaiyldduinsdwiiedenn
indnqfisumds AT Command 18 Tasfimsithsvia pDU Sumerdail

- 02ABINTILTHALOANLLLIAYEIY 16 (Hexadecimal) VOUARSENYIS

-wlasnnsdaueafuuuinug e 16 Auswaueaiuumavgi 2 (Binary)

=

- sausANLULEYgIM 2 ndaiindregans

by w oo

- mlasihusyia PDU Taeidngaiiovesdiidnussdan 2 yrnanth 7 Dnuessnuse

q
[ v

s i A ar L or as Q =y s as -dl

## 1 Fevzl@5 e PDU veadnuszdaf 1 miminh 2 dagavhoveadnuszdaf 3 nnami
-~ 4 L o o { A ar o o i ﬂ’: L) )

6 finflinapedueednuszdan 2 Feezldsa PDU veadnuszdaf 2 vimini1 3 Jagahe

or ar H = H o ar d' 4 -7 r i
YDISNUTLHIN 4 119K S TaRMAsueesnUIZAIN 3 Hez 1@ PDU voednvIzAh 3

¥ 3
-7} 9 o =y A LY £ ar
nmiuimuduasu@yliizoos suldsia PDU 8 {in veanndnusz
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- mlassriapDU 8 ini & 1Iiuswa PDU Iniavgu 16 misidhsia PDUYBIRT

ALERT 92U We PDU 499191 ALERT 10 4166514A05 fag/A 2.15

Format A L E R T
ASCITHex 44 ac 45 52 54
ASCII Bin 0100 0001 0100 1100 0100 0101 0101 0010 0101 0100

‘I“Jﬁﬁi:'l'l’l’l‘iﬁﬂ 100 0001 100 1100 100 ¢101 101 0010 101 0100

0000 0101

PDU 0100 0001 0L10 0110

PDU Hex 41 66 3 1A 05

51/ 2.15 A2001amsd 13w PDU ¥048131 ALERT

2.3.1.3 ngumddlunisaa SMS
L ulﬂ dl. t A
n. AT1CMGF Whimdeildifengiluvnwssmsdedananm ¥l 2 Tnua Ao SMS
PDU Mode 111l SMS Text Mode
<mode> 0 Ao 18en14 PDU mode
1 An 1@en14 Text mode
v ] ] by
v. AT+CMGS iffufdan1ddasMs Taaligiluvussfidedadl
<da> fn iy Insdnsiatoniafiezds sms T
; A 9 =y v
<text is entered> A VOANNNADINITIST
<Length> fin arwendeyavoedonilu PDU mode
<PDU is given> fio Foyalugdunniswe PDU inn@vgm 16
- U = d o
<CR> A 1)1 Enter UUAILBIA

<CTRL-Z> A0 tfu Culuas 1fu Z niudludisd

2.3.1.4 ngumdslunsaauguuasgaauzveainsdnnilede
- AT+cPBS dlusmdiilFlumsidenfifiumizeaiuswesayalnsfng (Select
Phone Book Memory Storage)

- AT+CPBR Hluddai 148 mudoyavineyn Insdny (Read Phone Book Entries)



2.3.1.5 nguadau3nmsmsetiy
- AT+CLIP SusdsilF lumsuanravnanay Tnsfwnn 1nsidn (Calling Line

Identification Presentation)

2.4 1w iyalulalsal MPXAZ6115A transducer

¥ P = oA A 3 ar o e o
AnugndesiguHigauazaIMmniusenegs Mianmauduysal

MPXAZ6116ACEU
CASE 482A

317 2.16 MPXAZ6115A Transducer

puauAnd gy

o

A3

®  NUABAMIBU
b4 = =
®  ANUYNABINGNVYUFI
e Jofianmia 1.5% gagand0°HasseC

o mnzdmiululns llswmaeinielulnsnou Insomes



i Uni 3

FEn1500NULL

{ & i o o w 1
Tuniinandlunsanuludesvesinuazanud e saudendnmsdig « veemsadng
ar = a 1 ] 1 a A A | 4 J
szvudygradeusoinin o Insdwifilinisgendedy lulnsnounsames uazueia

4
d o o ~1

Tnsdnyl dmnmihedumsinudinsesnuuuiazms sansvesgunssinn 9 Taouvsesniy

3
Yo oA

dau o 14dail e dowvesmalszuarauaziiudeya uazdiuvesmniudoyn

3.1 AIUAILAN
3.1.1 FIMVBIUA3OINILGUAIAT
Tudauveanadadadoyam1d lulasaeuInameives “ATMEGAG4” indnmsmsiay
fole185y dynudune lulasnouInamedsrinisisvuianand “ET-USB FLASH DRIVE”
TAURTIM Port RS23241 tazdmnsafi dassnwidou luanuideads ulnsnen Insamesawds
AT COMMAND 800113 “GSM Module SAGEM HILO” Tiidta sMS iilansiulfamniuuazudaly

tsfauaszun Taur11Ng Port RS23242

517 3.1 veia'lulasnoulnamas ATMEGA 64 mAda

;'.'
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3.1.2 TIUYBANTOINILAUMATL
tudanveaniosmugumasuezly lulnsaeuInsamosin “"ATMEGA64” Tndnnaviau
w L A Yo 1@ ' BEYY
@ail fim 1o GSM Module SAGEM HILO 1851 sMs snnndadoyaTaoduma Port R$232 #l¥1u
nweudemlylnsnouInsamesseimanseaeuinihy - SMS  swnndwdivzdedye i

winnesn il iwaszualiiudees lmsu iondadeusuiasiiunes EEPROM

1 [
AN T
; a1

31l 3.2 vesalulnsneuInaimes ATMEGA 64 mady

y A a oy
3.2 TIUVBUATDAUNVUDYA
cl 1 A g o ¥ = o o o q" )
wduveaniounudoyaas USB 9219 ET-USB FLASIL DRIVE iivdnmsyviwudeil fo
] ¥
SudoyaninlulnsaouTnaaed “ATMEGAE4 T 1nnondunandaoiniuezimaiufindeyadiu

4 o ey & @
TEXT FILE a9 USB oy i uadaynquilada Tue
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3 41/ 3.3 ET-USB FL.ASH DRIVE

1 U L. ¥ A o/ w day A
3.3 auveanInda - SuFuanaususeuun e InsAnnies
° o 1 1 ar ¥y A ar w JA & J o
dmsuludnmwosmadedyanandadoudonisinsdniiiodedl  wi¥lulnsnounamed
1 1 ar ] [ =&
4 “ATMEGAG4” 1991159/ GSM Module SAGEM HILO AauRusz1 laskumsdedonan &

= S 3 =4 ) Y oA oA o 4 A W
Hnsddennuauidesns duno@eusvlazrzu luiuiuazauais vy

51/7 3.4 1995 GSM Module SAGEM HILO @d4

&
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¥
TuauveamasvFyamududousomalnsdwiiletodl 9319 GSM Module SAGEM HILO
3 1 or d v 1 o 9 A A W
Wawswinlulasreulnames fu “ATMEGA64” adugquszvylasiumsivdonny uiedy

kY o 9 o 1 I's ¥ 9 = LT | ar
‘ilﬂﬂ?'lﬂil"lﬂﬂ'lﬂi‘l]lm')‘hl Tﬂﬁﬂﬂui'ﬂiﬁmﬂﬁﬂgﬂi A ﬂamwf’um BINATILDINISULIUNDUNY

5141 3.5 7995 GSM Module SAGEM HILO 251

3.4 FauvesN I3 UlBYn

dmslumsiaiwhuazSianilu@us 19219 sensor Motorola {1 MPXAZ6115A 1ileTn
wseduemeluaonade | o TaoszSamiseonsuih “eufinns Tau Sensor wdim
fnﬂtmtﬁﬂ"lﬂ’fﬁ'ﬂamﬁumn1ﬂ°luviamﬂm<1fnxszﬁ'uﬁ'uszﬁmfﬁwzﬁ'mfwqmiqﬁummﬂuﬁwma

4 &
SLIABVUATY



Yasaynan; 3
HAAMEIAINS a4 NNVINEFtsags i

k’_‘ [REBEOEREN - =
GO0 Oz ok N

» umu\‘.ﬂonm
MENESRCFEFS L 4
'

gﬂﬁ 3.6 '1N17 Sensor Motorola MPXAZ4115C

o [ o : = o w v A )
dwsvlunsimidueesld  @ndwihduda  dlududus g i duninesnuniiy

o o & [y ] : 3 ¥ o e
naaqa °]NT]3‘lﬂﬂu"lﬂ‘ll'ﬂ\‘lu'lﬁuﬂﬂﬂﬁ’llﬂu 1 5380 1 NaIUAI

11l 3.7 eindmhduia

o

Aduna  awimihldiudiGongleynn Flash drive vinmiedudads iazdediflendu

L.

manual Nvznageanagen sMS lame Tudiuvosddsu sxitlunisuaainaues SMS flousvuaas

/575833
Vi,
~6G2 1)
2667

Ty
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51l 3.8 Rduwa

] our
3.5 AIUVDIN A UGN D
3.5.1 nihoeanara
» [ W
sadudnaaama Taos ldwheeudasma vina 4x16 0 Nare Wmswdamveaim
¥ ¥ »
WnmveniwumazlSuanhiluau Tavwiwenaeanaizasadiu voia ATMEGA 64 fladiaiuuas
a0 ' 1 ) ' o w & w o A ~ a
g9 Taslugruvssnndaninaougnnaszuansnl wos Insann Juf wou nawazlsuim
» ¥ ¥ [ 1
W1 iy wazSinenihludy ludiivesniasusziaasnasenuuia 1o a1 SMS filvouny

WazA1 EEPROM 61gA 5 711

|N)'__."?*|:‘I','Q1‘,; _‘-‘1an
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3.5.2 Relay
wiiluginsaifideagiudiiulauiionndaaznaiu ATy sMs Meudmdeedald Relay

e Tase Ididosrhuma lssudiunsududousy

31/ 3.10 2993 Relay

3.6 Sowlumsuduiion
3.6.1 38l 1
et deymimiidumaaiioons 50 em Whunlidoutsinaniiumuning sy
e sudeyadhufios 1 mm uazhinsitudeyn1Alavi
Tue 1 $aTus duiwhaiy 35 mm ndaidion Flash (Rain),(L)
50 mm  HIUADU Flash (Rain),(M)
70 mm  W991ADY Flash (Rain),(H)
Tunar 19 f’fnfwlmﬁu 90 mm uduADU Flash (Rain),(L)
100 mm  #§ufou Flash (Rain),(M)
110 mm  43UADY Flash (Rain),(H)
Tua 3 Su Sniwliu 185 mm  (1991ADU Flash (Rain),(L)
200 mm  USUADY Flash (Rain),(M)

215 mm  U39A0U Flash (Rain),(H)



3.6.2 36l 2
A 9 o” g} o
iaiidoymivhudml

= > A 2 |
USunaniwhu Tavitadu

1 4

Yo 1t Ad A o Ydg 1wy ¥ A A
HUIMNTTIAUADIUNY 50 cm 1Hlﬂ'ﬂﬂﬂ’l HAAUDUNMTIFADHYDY

Y o Y by = o d 3! P
‘H”IF\"LI ‘i‘l_l'll'ﬂigﬁt‘lﬂ'l]'l‘l‘]ﬁ%‘: 1 mm Llﬂg‘l"l'lﬂ’l‘ilﬂ‘l_l‘\lﬂy‘ﬁ‘l’ﬂﬂﬂﬂ

] ¥
Tunan 1 521w dniwehanu

¥
Tuan 1 Su iy

v
Qe 394 dndeduiy

Y

35 mm
50 mm

70 mm

90 mm
100 mm
110 mm
185 mm
200 mm

215 mm

ufufou Flash (Rain),(M)
udRoU Flash (Rain),(H)

ududoU Flash (Rain),(H)

udaADU Flash (Rain),(M)
udaMou Flash (Rain),(H)
uduMoU Flash (Rain),(H)
uduMou Flash (Rain),(M)
uduAoU Flash (Rain),(H)

HINABY Flash (Rain),(IT)

g = ' 3 aF
ardwvesdy weiidoymdnu 50 cm Fuhlidadowihiszfugaga

¥

R
3.6.3 NIUIM

ar

v
FEAUUINIAY

v
seAIMuAY

e

o 1

FEAMIIMUNY

J s
65 mm Y1 udaAeuUNuFlash(Water),(L)

J o
80 mmIul uduRDUNY Flash(Water),(M)

4 of
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N n.1 M319V0AUDI ATmega

Features
+ High-performance, Low-power Almel AVR® 6-bit Microcontroller
+ Advanced RISC Archlecturs
- 130 Powerful Inslructlons — Most Single Clock Cycle Execulion
— 32 x 8 General Purpose Working Registers + Poripheral Controt Reglsters
- Fully Stailc Oparatlon
- Up to 16 MIPS Throughput at 16 MHz
- On-chip 2-cycle Mullipller
» High Endurance Non-volailie Memory segments
- 84 Kbyles of In-System Reprogrammable Flash program memory
- 2 Kirytes EEPROM
- 4 Kbytes internal SRAM
- Write/Erass Cycles: 10,000 Flash/100,000 EEPROM
— Data retention: 20 years al 85'C/100 years a1 25°C'"
- Optional Boot Code Section with Independent Lock Bits
In-System Programming by On-chip Bool Program
True Read-While-Wrile Operation
i - Up to 64 Kbyles Optional Exienal Memory Space
- Programming Lock for Software Security
’ - §PI Interfzce for In-System Programming
= JTAG (IEEE std. 1149.1 Compliant} Inlerface
- Boundary-scan Gapabliitles According to tha JTAG Standard
— Extensive On-chip Debug Support
- Programming of Flash, EEPROM, Fuses, and Lock Bits through the JTAG interface
+ Peripheral Features
~ Two 8-bit Timer/Counters with Separaie Prescalers and COmparo Modes

— Two Expandsd 16-bH Timer/Counters with & L lf; , Compare Mode, and
Capture Mode

— Real Time Counler with Separate Osclilator

- Two 8-bit PWM Channals

- 8 PWM Channels with Programmable Resolution from 1 to 16 Bits
- 8-channel, 10-bit ADC
8 Single-anded Channels
7 Differantlal Channeale
2 Differentlal Channets with Programmable Galn (1x, 10x, 200x)
- Byte-orlented Two-wire Serlal Inlerface
- Dual Programmabla Serial USARTs
~ Masier/Slave SPI Serial Interface
- Programmable Watchdog Timer with On-chip Oscliator
- On-chlp Analog Comparator
= Special Microcontroller Features
- Power-on Reset and Programmable Brown-out Delection
- Intemal Callbrated RC Osclilator
— Extemal and Internal Interrupl Sources
- Six Sleep Modes: Idle, ADC Nolse Reduction, Power-save, Power-down, Standby
. and Extended Siandby
i - Software Selectable Clock Frequency
- ATmsya103 Compatiblity Mode Selected by 8 Fuse
- Global Pull-up Disable
+ VO and Packages
- 53 Programmable L'O Lines
- B4-lead TQFP and 64-pad QFN/MLF
+ Operating Yoltages
~ 2.7V - 8.5Y for Atmal ATmegatdl
- 4,5V - 5.5V for Atmel ATmegatd
* Spoeed Grades
- 0-8 MHz for ATmegatdL
- 0+ 16 MHz for ATmegabsé

ATmet

[0

8-bit AVR"
Microcontroller
with 64K Bytes
In-System
Programmable
Flash

ATmega64
ATmega64L

4900-AVR-06/ 10

48
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Figure 1. Pinoul ATmega64
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{oc1Ay PS5} 15 34 [1PGI(RD)
OC1B) P86 WR
(0C1B) Emr_mmc'_ﬁmvmmhmmg?ﬂmbmo(wm
- v o O N NN NN ™ ™M
O 0
Eodki8ed8a88286¢6
mg&mggdi-(n.n.n.no_mum
o8l et e o dfc 7F ~
- [ [ e = WP t
O D ? Z2Z2 200
opPpe RIE P
8 oo
s) CezE

Note:  The bottam pad under the QFN/MLF package shou'd be sokdered lo ground.

Disclalmer Typical values contained in this data sheel are based on simulations and characlerization of
other AVR microcontrollers manufactured on the same process technolegy. Min and Max values
will ba available after the device |s characlenzed.

ATMEL 2

24%0Q-AVR-05/ 10

7



E\

—————————eeseesssssssseesss AT ega64(L)

Overview

The ATmegaéd is a low-power CMOS 8-bit microcantroller based on the AVR enhanced RISC architecture. By execuling
powerul instructions In a single clock Gycle, the ATmegab4 achieves throughputs approaching 1 MIPS per MHz, allowing
the system designer lo optimize power consumplion versus processing epeed.

Block Dlagram

Figure 2. Blotk Diagram

BETOATLRS

-

The AVR cora comblnes a rich Instruction sel with 32 general purpose working registers. All the 32 registers are direclly
connected to lhe Arithmetic Logic Unit {ALU), allowing two independent registers to be accessed in one single instruclion
exacuted in one cock cycle, The resuiting architecturs is more code efficiant while achleving throughputs up to ten times
faster than conventional CISC microcontrolters.

AMEL 3
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ATmega103 and
ATmegatd
Compatibllity

24500 AVR-06/10

The ATmegab4 provides the following fealures: 64 Kbytes of in-Syslemn Programmable Flash
with Read-While-Write capabilities, 2 Kbylas EEPROM, 4 Kbytes SRAM, 53 general purpose 1o
lines, 32 general purposa-working regislers, Real Time Counlar (RTG), four flaxible Timer/Coun-
ters with compara modes and PYWM, two USARTs, a byle oriented Two-wire Serial Interface, an
8-channel, 10-bit ADC wilh optional differential input stage with programmable galn, program-
mable Watchdog Timer with inlernal Oscillalor, an SP1 senial pori, IEEE std. 1149.1 complianl
JTAG tesi interface, also used for accessing the On-chlp Debug system and programming, and
six software selectable power saving modes. The Idle mode stops the CPU while allowing the
SRAM, Timer/Counters, SPI porl, and inlerrupl system Lo continue functioning. The Power-down
mode saves the register contents but freezes the Oscillator, disabling alf other chip functions
until the next interrupt or Hardware Reset. in Power-save mode, the asynchronous timer contin-
ues 10 run, allowing the user to mainlaln a timer base while Lhe rest of the device s sleeping.
The ADC Noisa Reduction mode stops the CPU and all VO modules except asynchronous timer
and ADC, to minimlze switching noise during ADC converslens. In Siandby mode, the crys-
tal/resonalor Oscilialor is running while the rest of lhe device |s sleeping This allows very fasl
start-up comblned with low power consumplion. In Extended Slandby made, both the main
Osdillator and the asynchronous timer continue 1o run.

The device Is manulaciured using Almel's high-density non-volatile mamory lechnology. The
On-chip ISP Ftash aliows the program memory fo be reprogrammed In-Syslem through an SPi
serial inledace, by a conventional non-volalile memory programmer, of by an On-chip Boot pro-
gram Yunning on the AVR core. The Bool Program can use any interface to download the
Application Program In the Application Flash memory. Software in Lhe Bool Flash secthon will
continue lo run while the Application Flash settion is updated, providing lrue Read-Whie-Writa
oparation. By comblinlng an 8-bit RISC CPU with in-System Self-Programmable Flash on a
monolithic chip, the Almel ATmegab4 Is a powerful microcontroller that provides a highly-flexible
and cost-effective solutlon 1o many embedded control applications.

The ATm’égan AVR is supported with a full suile of program and system development tools
induding: C compliers, macro assamblers, program debugger/simulators, In-Circuit Emulators,
and evaluabon kits.

The ATmega64 Is a highly complex microconlroller where the number of IO locations super-
sedes the 64 VO location reserved in the AVR instruction sel. To ensure backward compatibility
with the ATmega103, all IO iocalions present in ATmega103 have the same location in
ATmega64. Mos! additional /O lecations are added in an Extended I/O space starting from Ox60
to DxFF (that is, In the ATmega103 internal RAM space). These location can be reached by
using LD/LDSADD and ST/STS/STD instructions only, nol by using IN and OUT Instructions.
Tha retocation of the intemal RAM space may sbill be a problem for ATmega103 users. Also, the
increased number of Inlemupl Vectors might be a problem H the code uses absolule eddresses.
To solve these problems, an ATmega103 compatibility mode can bs selecled by programming
he fuse M103C. 1n this mode, none of the functions In the Extended I/O space are In use, so the
intemal RAM Is located as in ATmega103. Also, the extended Inlermupl Vectors are removed.

The ATmegabd is 100% pin compatible with ATmega103, and can replace the ATmepgai03 on
current printed circult boards. The applicaticn noles “Replacing MATmeges 103 by ATmegal128”
and “Migration between ATmegaB4 and ATmega 128 describes whal the user should be aware
of replacing the ATmega103 by an ATmega128 or ATmegat4.

AIMEL 4
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ATmegai03
Compalibility Mode

Pin Descriptions
vCe
GND

Port A {PAT,.PAD)

Port B (PBT7..PBO)

249(F-AVR-06/ 10

By programming the M103C Fuse, the ATmega64 will be compatible with the ATmega103
regards to RAM, IfO pins and Intermupt Vectors as described above. However, some new lea-
tures In ATmegaB4 are nol available In this compatibility mode, these features arg listed below:

»  One USART Instead of two, asynchronous mode only. Only the elght leasl significant bits of
the Baud Rale Reglster is available.

»  One 16 bits Timer/Counler with two compare registers Instead of two 16 bits Timer/Counters
with three compara regislers.

= Two-wire sartal inferface is nol supported,

«  Porl G serves alternate functions only (nol a generat /O port).

+  Port F serves as digital input onty in addition 1o analog input to the ADC,

»  Bool Loader capabilities Is nol supporied.

»  Itis not possible to adjust lhe frequency of The inlernal calibrated RC Osdllalor.

»  The Exlernal Meinory Interface can nol release any Address pins for general /O, neither
configure different wait states to differenl External Memory Address sections.

+  Only EXTRF and PORF exisl in lhe MCUGSR Regisler.

»  Notimed sequence is required for Walchdog Timeout change.

+  Only low-leve) external inlermupts can be used on four of the eighl External inlermupt sources.
»  Por G Is outpud only.

»  USART has no FIFO buffer, so Dala OverRun comas earlier.

»  The user must have set unused 1O bils to 0 in ATmega103 programs.

DigHal supply voHage.
Ground.

Fort A is an 8-bil bi-directional 'O port with intemal pull-up resistors (selecled for each bit). The
Port A output bulfers have symmetrical drive characteristics with both high slnk and source
capability. As inpuls, Porl A pins thal are extemally pulled fow will source curren! if the pull-up
resislors are activated. The Porl A pins are tri-stated when a resel condillon becomes aclive,
aven K the clock 1s not running.

Parl A also serves the funclions of various special features of the ATmegat4 as listed on page
.Y

Porl B |s an 8-bit bi-directional /O porl with Intemal pull-up resistors (selected lor each bit). The
Pon 8 output bulfers have symmetrical drive charactenistics wilh both high sink and sourca
capability. As inputs, Porl B pins thal are extemally pulled low will source currenl if the pull-up
reslglors are aclivated. The Porl B pins are tri-slaled when a resel condition becomes active,
even if the clock Is not running.

Porl B alsn serves the functions of various special features of the ATmega64 as lisled on page
74,

ATMEL s
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Porl G (PC7..PCO}

Port D (POT..PDO)

' Port E {PET..PED)

Pori F (PF7..PF0)

Port G (PQ4..PGO)

2490Q-AVR-0610

Port C Is an 8-bit bi-directional /0 porl with Intemal pull-up resistors {selected for each bit}. The
Porl C outpul buffers have symmetrical drive characteristics with both high sink and source
capability. As inpuls, Port C pins that are externally pulled low will source cument if the pull-up
resislors are aclivated. The Pori C pins are Ui-staled when a reset condition becomes active,
aven if tha dodk 15 nol funning.

Porl C also serves the functions of special features of the ATmega64 as listed on page 77.In
ATmaga103 compalibiity mode, Porl C is outpul only, and the port C pins are nol Iri-stated
when a reset condition becomas active,

Porl D Is an B-bil bi-directional /O port with interal pull-up resistors (selecled for each bit). The
Port B output buffers have symmelrical drive characteristics with both high sink and source
capability. As inputs, Porl D pins that are externalty pulled low will source current if the pull-up
resistors are activated. The Port © pins are Ir-staled when a reset condition becomes active,
evan i the clock Is not running.

Porl D also serves the lunclions of varlous spedal features of lhe ATmegab4 as listed on page
78.

Port E Is an B-bit bi-directional /0 porl with Intemal pull-up resislors (selecled for each bit). The
Port E outpul buffers have symmetrical drive eharacleristics with both high sink and source
capability. As Inputs, Porl € pins thal are extemally pulled low will source current if the puil-up
resistors are aclivated. The Porl E pins are tri-slated when a resel condition becomes active,
even if the clock (s not running.

Port E also serves the functions of various special features of the ATmega64 as listed on page
B,

Port F serves as tha analog Inparts to the A/D Converter.

Port F also serves as an 8-bil bi-directional /0 por, if the A/D Converter Is not used. Port pins
can provide internal pull-up resistors (selected for each bit). The Port F output buffers hava sym-
melrical drive characieristics with both high sink and source capabllity. As inputs, Porl F pins
thal are exlemally pulked low will sourca cumment if the pull-up resislors are aclivated. The Por F
pins are tri-$laled when a reset condition becoimas aclive, even if the clock is ndl running. IT the
JTAG interface Is enabled, the pull-up registors on pins PF7{TDI), PFS(TMS) and PF4{TCK) witl
ba aclivatad even if a resel occurs,

The TDO pin is Iri-stated unless TAP sfates thal shift oul data are entered.

Pori F also serves the functions of the JTAG interface.

In ATmega103 compatibility mode, Port F is an inpul port only,

Porl G is & 5-bH bi-directional IO pori with Intemal pull-up resistors {selecled lor each bi1). The
Porl G outpul buffers have symmetrical drive characteristics with both high sink and sourca
capability. As Inputs, Port G pins Lhal are externalty pulled low will source current if the pull-up

rasislors are activaled, The Porl G pins are lri-slaled when a resel condition becomes active,
even if the clock is nol running.

Porl G also serves the funclions of vatious special fealures.

In ATmega103 compatibility mode, Ihese pins only serves as strobes signals to the external
memory as well as input lo the 32 kHz Osclllater, and the pins are inittalized to PGO = 1.
PG1 = 1, and PG2 = 0 asynchronously when a raset condition becomes active, even if the clock
Is not running. PG3 and PG4 are Ostillalor pins.

ATMEL ‘
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RESET

XTAL1
XTAL2

AVCC

AREF

PEN

24500-AVR-08/10

Reset input. A fow fevel on this pin for lenger than the minlmum pulse tength will generate a
resal, aven il the clock is nol running. The minimum pulse length is given in Table 19 on page
52. Shorter pulses are nol guaranteed lo generale a reset. .

Input to the Inverting Oscillator amplifier and inpul lo the internal clock operaling circuit

Output from the Inverting Oscillator amplifier.

AVCC Is the supply voilage pin for Port F and the A/D Converter. It should be axiemally can-
nected to V., even H the ADC Is not used. If the ADC Is used, It should be connected to Ve

- through a low-pass filer.

AREF is the anatog reference pin for the A/D Convarter.

This is a programming enable pin for the SPI Serial Programming mode, By holding this pin low
during a Power-on Reset, the device will enter Lhe SPI Serial Programming mode. PEN is inter-
nally pulied high. The pullup Is shown in Figure 22 on page 52 and its value {$ given in Seclion
‘DC Characteristics” on page 325 PEN has no funclion during normal operation

ATMEL 1
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by MPXAZS11SAD

Media Resistant and

High Temperature Accuracy
Integrated Silicon Pressure Sensor
for Measuring Absolute Pressure,
On-Chip Signal Conditioned,
Temperature Compensated

and Calibrated

Motorola's MPXAZE115A sedies sensor integrates on-chip, bipolar op amp circuitry
and thin film resistor networks 10 provide a high output signal and lemperature
compensation. The sensot’s packaging has been designed lo provide resislance to
high hurmidity conditions as wesl as ComMMon awtomotive media. The small form factor
and high tekablity of on-chip inlegration make the Motorola pressure serisar & kogleal
and economical ctuice for the syslem

The MPXAZE115A series plezoresistive hrmsd.n:et Is a siate-of-lhe-arl, monolithic,
signal corditioned, sificon pressure sensor. This sensof combines advanced
micromachining techmiques, thin film metalization, and bipotar semiconducior processing
0 provide an accurate, high level analog outpul signal that is proparional [0 applied

pressure,
Flgure 1 shows a block diagram of the Imemal circuitry Integrated on a pressure

sensof chip.

Features

« Resistant to High Humidity and Common Aulomotive Media
+ |mproved Accuracy al High Tempetature i

+ 1.5% Maximum Error over 0° 10 B5°C

* Ideally suited for Microprocessor of Microcontroller-Based Systems
' Temperatire Compensated from - 40" 1o +125°C

» Dwrable Thermoplastic {PPS) Surface Mount Package
Application Examples

= Aviation ARimeiers

= Industria! Controls

» Engine Conirol/Manifold Absolute Pressure (MAP)

» Weather Station and Weathey Reporting Devices

| ] 1
| THMFILM camsTcEr | |
| TERPERATURE || A0 |
| Sersnd COUPENSATION cRomD | v,
[ ELEVENT 0 REFERBNCE | |
| eamsTe 1 [T o oRouT |
[ 3

P#S 1, 5.6, T AND B ARE NO COMNECTS
GHD

Figure 1. Fully Integrated Pressure Sensor
Schematic

REV 1

T Heiorota, Ine 2007

MOTOROLA
i~frtigenre eoerywiern’

MPXAZ6115A
MPXHZ6115A
SERIES

INTEGRATED
PRESSURE SENSOR
15 Lo 115 kPa (2.2 10 18.7 psi)
0.2 10 4.8 Volis Output

SMALL QUTLIME PACKAGE

MPIAZE11SABU
CASE 492

MPYATGTISACEU
CASE 482A

PIH¥ HUMBER
1 NC 5 N'E
2 Vg & N'C
3 Gnd 1 NIC
4 Vou [ NT

NOTE: Pmys 1, 5, 6, 7, and B are itemnal
device conmedlions. Do not cannect 10
exletnal cirevilry or graund. Pin 1 1s
denoled try 1he notch nthe kead

SUPER SMALL OUTUNE PACKAGE

<2

\J'&

MPXHIBTISASY
CASE 1317

\

,k\\_:l

MPXAZE1ISACE)

CASE 1317A

P
digitaldna
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e m s n o —

MAXIMUM RATINGS{TH
Parameltrics Symbol Valua Units
Maximum Presswe {(P1 > P2) Prrar 400D kPa
Stexage Temperature Tug -40% 10 41257 c
Operating Tempetature Ta A0 to +125" c
Oulput Source Cument @ Full Scale Cuput? I+ 05 mAdc
Outpisd Sink Curvent @ Minkmum Pressure Offset(?) Ig- -05 mAde
NDTES:
1. Exposire beyond the specified lmils may cause permanern| damage of degradation Lo the device
2. Maxiamum Chiput Cument ks controlied by effective impedarce from Yoy to Gnd of Vo to Vs in the application circait.
OFPERATING CHARACTERISTICS (V5 = 5.0 Ydc, Ty = 25°C unkess otherwise noted, P1 > P2)
Charstieristic Symbol Min wp Max Unit
Pressure Range Poa 15 - 11% iPa
Supply vokage!V Vs 475 50 5325 Yo
Supply Curent I - 60 10 madc
Minimum Pressure Offset!?) {D 0 85°C) Vot 0.133 0200 0268 Vic
@ Vg - 5.0 Voks
Fudl Scale Oulpur!d) (0o 85°C) Vrso 4833 4.700 1768 Vde
L@ Vg = 50 Vot
Full Scake Spanfl} {010 85°C) Viss 4433 4.500 4568 Ve
@ Vg = 5.0 Voks
Accuracy') {00 85°C) - - - 215 KViss
Sensitrvity viP — 59 - myvixPa
Hespomse Tamel®) tq - 10 - ms
Warm-Up Timet? - — 20 — ms
Offset Stabisiy'®) - — +Q 25 - %Vrss
NOTES:

1. Devire s tasometic within this specified excitation range.
Offset (V) is defined as the outpi voltlage at the minmum raled pressure.
Full Scale Gutpid (Viso) is defined a3 the wtpus vollage 3 1he maximum or full rated pressure
. Full Scake Span (Viss) i defned as the aigebraic defference between the culput volage al full rated pressure and the ouipid vohage al lhe

- w N

e LT raled presaude,

o

+  Linearky. Gutpik deviation From a siraighl kine relationship with presswre over the specified pressure range.
¢ Temperalre Hysteresis: Output deviation a1 any Lemperaus o within the opereling lemperalure range, after the lemperaure is
cycied 1o and from the: MAEMUM of Mawkmum operating temperature poinis, with zeqo deferentlst
pressure applied
v Pressure Hyslevests: Output deviation al any pressure within the specified range, when this pressure is cycled 10 and from
minaT LM oF maxhmum rated pressure al 25°C,
= TcSpan Dupen dewialion over the lemperatre range of 07 (o 85°C, relative (o 25°C
+ TeOfset OCutpue devialion with minimum pressure apphed, over the temperatne tange of 0° Lo 85°C, relslive
lo25°C.
6. Response Time is defmed as the tme for the incremertal change in the ouWput Lo go from 10% 10 90% of its final value when subjected Lo
a specifed step change in pressuoe,
7. Warm-up Time i defined as the time required for the product 1o meet the specified outpul volisge alet the pressure has been slabiized
B Offset Siabiity is the produd’s culput deviation when subjecied to 1000 cytles of Pubsed Presswe, Temperalre Cyclng with Bias Test

Accuracy Is the deviaton in actual oulgut from nominal oupul over the eitire pressune range and lemperalure range as 8 percem of span
a1 25°C due to all sources nf erTor inchuding the folkowing

Motorola Sensor Device Data
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MPXAZ6115A MPXHZG115A SERIES

+5.0V

VgPn?
UPXAZEIISA

= THERUOPLASTIC
- CASE
—
DIE BOKD
SEALED VACUUM REFERENCE
1

Figure 2. Cross Sectional Diagram S0P
Mol 10 Scale)

Figure 2 IHustrales Lhe absolute sensing chip in the basic
Smal Outline chip carries {Case 482).

00nF Vo Pind o ADC

GHD Pin 3 SYK

I

-l—ﬂ'pF
4

Figure 3. Typical Application Circuit
[Oulput Source Currer Operation)

Figure 3 shows a typleat application circuit (output source
curren| operaton).

OrT T T e r LTI T H
151 TRANSFER FUNCTION - MAX
‘D_V,.=V.‘|(W'P-,c95)15nm N
V5= 50Vde M
Ll 35LTEHP=(H05‘C —— TYP —
§ a0 14
5 25
5 20
15 +
]
10
0557
e P RUeHSYRAEURR YRS EE R
Pragtuns {rat 10 waled vacinm) in kP2

Figure 4, Qutput versus Absolute Pressure

Figure 4 shows Lhe sensor outpul signal refative lo pres-
sure inpul.  Typical minimum and maximum outpi curves
ara shown for opevation over 0 1o 85°C temperaiura range.
The output will saturate cutside of 1he raled pressure range.

A gel die coal isolates the die surface and wire bonds
from the environment, while allowing Lthe piessure signal
10 be transmilted 1o the sensof diaphragm. The gel die

coal and durable polymer patkage provide a media resis-
tant barries that aliows the sensor o opefate reliably in
high humkdry conditions as well as environmen1s conlain-
ing common avlemolive media. Conlact the factory for
more information regarding media compatibility in your
specific application.

Molorola Sensor Device Data



MPXAZ6115A MPXHZO115A SERIES

— Transfer Funclion (MPXAZE115A)

Nominal Transfer Value: Vi, = Vg x (0.009 x P - 0.095)

2 [Pressure Enor x Temp. Factor x 0.009 x Vs)
Vg =50=025Vde

—— Temperature Error Band

Temperaure N G {

MPXAZB8115A Series
40— Ereak ok
Temp Wutiphs
16— “ p
1 R Oioes 1
Ermor 20 — 125 75
Facior
10 —
00 I | | | I I | | [
4 2 0 20 4 & 0 W0 1D 1

B
NOTE: The Tempesalure Mullipher £5 a knear response from 0°C 1o -40°C and from 85°C 1o 125°C

— Pressure Error Band

30 —§ Emor Limits for Pressure
20 —
£
E 10 —
[ he —I—
S op—
oo % % & & 1w 2 gemerejfifa)
E 40—
20— Pressus Emor (Ma]
154 115 5 (xPa
10 (WPa) [ =15 (kFa)
ORDERING INFORMATION — SMALL OUTLINE PACKAGE
Device Typs Oplions Case No. MPX Series Order No. Pacilng Options. Nuarking
Basic Ebement Abrsolule, Element Only 482 MPXAZE115A6L Raits MPXAZE11SA
Absolite, Ekement Only 482 MPXAZEVISAETY Tape and Reel MPXAZBVIBA
Poried Elernemt Absohste, Axial Port 482A MPXAZGVISACEU Raits MPXATEI15A
Absohse, Axial Port 4824 MPXAZE&VIBACGT] Tape and Reel MPXAZEHIGA
ORDERING INFORMATION — SUPER SMALL OUTLINE PACKAGE
Device Type Options Casa No. MPX Serios Order No. Pocking Opilons Macking
Basic Element Absokde, Element Only 137 MPXHZ6115A6U Raws MPXHZ&115A
Absohde, Elemem Only 13174 MPXHIG1I5AGT1 Tape and Reel MPXHZ6115A
4 Motorola Sensor Device Data
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SURFACE MOUNTING INFORMATION

MINIMUM RECOMMENDED FODTPRIN)I: FOR SMALL OUTLINE PACKAGE

Surface mount board layount is a critical portion of the Lotal
design, The loolprinl for the semiconductol package musl
be the comect size 10 ensire proper soldef connection iner-
face between Lhe board and the package. With the comect
pad geomelry, (he packages will seli-align when subjected lo

|

0080 TYPEX
152 —l

1 _0a0TvPex

— e 254

1876
(-

a solder reflow process. N is always recommended Lo fabri-
cale boards with & solder mask layer {o avoid bridging and/ot
shorting between soider pads, especially on tight lokerance’s
and/or tight layouts.

0100 TYP

1

[
T

/.

L
L1
(|

Figure 5, SOP Foolprint (Case 482 and 482A)

MINIMUM RECOMMENDED FOOTPRINT FOR SUPER SMALL OUTLINE PACKAGES

Surface moimi board layoun is a critical portron of the total
design. The footprint (or the semiconduciorn package musl
be the comect size to ensure proper solder connection iney-
face between tha board and the package. With the corett
pad geomelry, the packages will self-akgn when subjected to

g

ik

!‘

w
=

f‘j
=3
|

a sowder reflow process. 1L is atways recommended to fabri-
cate boards with a solder mask layer (0 avoid bridging and/or
shorting between soldes pads, especially on ight tolerances
ard/or tght layouts.

1
98

(|

JDD?TTYPBK D

*W am

00RTPEX ek

135 mm

Figure 8. SSOP Foolprint (Case 1317 and 13174)
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MPXAZG115A MPXHZ6115A S8ERIES
SMALL QUTLINE PACKAGE DIMENSIONS
-
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MPXAZE115A MPXHZ6115A SERIES
SUPER SMALL QUTLINE PACKAGE DIMENSIONS
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MPXAZ6115A MPXHZ6118A SERIES

WOTES
| ALL DMENSAORE AR N WCHES
2 ORIENSACMING AHD TOLERANCING PER ASWE
UL RE]
3 OMS. [0 1o MCLLICE MOXD FLASH 03
T WOLD FLASH OR PROTRLEONS
SriALL WO EXCEED Q0B MCHES PER S0E
4 ML YERTCAL SURFACES TOH 3 AL
e WOT ALLOE DAMEAR
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sHaAUNL (Source Code) lelulisunsy Code Vision AVR



4.1 SHAAUATUYeIN NG

/*****************************************************

This program was produced by the

CodeWizardAVR V1.24.8b Professional

Automatic Program Generator

2 Copyright 1998-2006 Pavel Haiduc, HP InfoTech s.r.1.

http://www hpinfotech.com

Project :

Version :

Date :10/10/2010
Author : FACG
Company : FACG

Comments:

Chip type : ATmegat4

Program type : Application

Clock frequency  :16.000000 MHz

Memory model : Small

External SRAM size : 0

Data Stack size  : 1024
**#*#**#**************#*#******#*t****##*t***********f
#tinclude <mega64.h>

#include <delay.h>

ttinclude <string.h>

#include <stdlib.h>

#define START READ 835
char first_send=0;

char time_buff[12],index time=0;
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char er,st,dummyl[8]; ilszmesanlsde Dummy 1811361081910 Temp'l
Lﬂu Integer
ceprom int VAL72;  /mistusweaianue 72
char ALARM?2=0;
int cnt_round=0; A WAuseU Alarm a7
int cnt_error=0; # WU Error

//*****************************#**** 115 Ssan key pﬂd

fhkkkkkkkhhhddok kR kb Rk kR Rk

#define COL1 PORTA.O

#define COL2 PORTA.I

#define COL3 PORTA.2

fidefine SW1 PINB.O

ftdefine ROW1 PINA3

#define ROW2 PINA 4

#define ROW3 PINALS

#idefine ROW4 PINA.6

#define BUZZER PORTB.! // Buzer Port
#tdefine DEBUG 232 0

int ss,i,cnt_read,cnt_save=0;int ADC _temp=0,ADC old-0; //ﬂs:mﬁﬁ’mﬂszﬁu integer

int timel,round,s old;
int cnt_reset,time_clear_reset,sec_cnt=0;

char Status_rf=0,Status_wt=0,Status_sm=0,

int round Set,51,52,83;
ints_old buzzer;
int cnt_buzzer;

intS1 £S2 £,S3 f;

char FLG_L=0; # udanuoINITEI LOW

char FLG_M=0; # ulanuesn sy MID
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char FLG_H=0; // wlan¥eansde HIGHT

char FLG_SM=0; /# WHanUDINT A SM

char status_water=0; # ulanupan13d4 status water

char F1L.G WT_L~0; /1 uHanuBaN15 a3 status water LOW

char FLG WT M=0; // ulanupan1sdd status water MID

char FLG_WT_H=0; /1 ulanYBanN1saa status water HIGHT

char error_from=0;
char monday_send,day=0; Halsnsdaues Fusuny

int ADCO f, ADCI £

. . 5 w oA d o o
eeprom int index_write_sd; AAIIUNTNTTUUNN
. ] . e o .y
eeprom int Rain[73],index_rain=0; Ml sinuniwu
. f g o o i e
eeprom int Rain_Head[4]; /mfurniHume v

int per,hour,time0=0,sec=0;

char test=0;

char status_r,RX=0; /amlsfuninin GPs

int time _reset=0; /danladuainig REset loop
int hym,s,dd,mm,yy: rialsidue $21ue waf Fundl

char tel[10]={'0"'8"'4'1','6",'8",'3",'0",'3",'1"}; // client tel lﬂﬂgﬂﬂﬂﬁ’)gﬂ
/ichar te2[10]={'0",'8",'4','1','6",'8','3",'0",'3",'1"}; // admin Lﬂﬂ{ﬂlﬂd Admin
char te2[10)={"0",8''4",9',)7"'1''4''9",'7",'5'}; // admin

eeprom int counter=0;

char status_gps—0; sanfuaousves GPS

char loop=0;

char flg_sendl,flg_send2,flg_send3; idanilsves uandeiag

char flg_sendd,flg_sends,fig send6; yimlsves uandingueamsda

int ADCO_OLD ,ADCI_OLD,ADC2_OLD; /@ 1i15994 N15918R1W09 ADC i REad ¥1



I
char USB_ COMPLETE=0;
char kb,temp _lcd[16];
int ADCO0=0;,
int ADCI1=0;
eeprom int ADC2;
inFoanez iRy
// 12C Bus functions
flasm

equ__i2c port=0x12 ;PORTD
DS1307

equ_ sda_bit=0

equ _ scl bit=1
#endasm

Hinclude <i2c.h>
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Jdlsveanisifuaaizyed USB

JAuysvosmsiung
rsanlsvoan1sifuay ADCO
reanlsveanisifiual ADCI

Jialsvasmsiiual ADC2 dluiay EEPROM 1ila

H1sfaaafaena13n1 REAL TIME CLOCK

// DS1307 Real Time Clock functions

flinclude <dsi307.h>

// Alphanumeric LCD Module functions

#asm

equ __led port=0x15 ;PORTC
Hendasm
#include <lcd.h>
#define RXBS |
#define TXBR 0
#define UPE 2
#define OVR 3
#define FE 4
#define UDRE 5
#define RXC 7

JmsAadadeaisfa LCD

Jaaulsvesnis doe1s RS232

#define FRAMING_ERROR (1<<FE)



#define PARITY ERROR (1<<UPE)

#define DATA_ OVERRUN (1<<OVR)

#define DATA REGISTER_EMPTY (1<<UDRE)
#define RX_COMPLETE (1<<RXC)

/{ USARTO Receiver buffer
#define RX BUFFER_SIZEO 64
char rx_bufferO[RX BUFFER_SIZEQ];

#if RX BUFFER SIZE0<256

unsigned char rx_wr_index0,rx rd index0,rx_counter(;
#else

vnsigned int rx_ wr index0,rx_rd_index0,rx_counter0,

flendif

// This flag is set on USARTO Receiver buffer overflow

bit rx_buffer overtlow0;

// USARTO Receiver interrupt service routine

interrupt [USART(O RXC] void usart0_rx_isr(void)

{

char status,data;

stafus=UCSROA;

data=UDRU;

if ((status & (FRAMING_ERROR | PARITY ERROR |DATA OVERRUN))=0)
{
rx_buffer0[rx_wr index0]=data;
if (data—"K") { RX=1; status gps=1;} //ifData=>0K RX=Il

else if (data=="R') cnt_error ++;

if (++rx_wr_index0 — RX_BUFFER_SIZEQ) rx wr index(=0;

if (++rx_counter0 = RX BUFFER_SIZE0)
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{
rx_counter(=0;

rx_buffer overflow0=1;

};

#ifndef DEBUG TERMINAL 10

#/ Get a character from the USARTO Receiver buffer
#define ALTERNATE GETCHAR

Hpragma used+

char getchar(void)

{

char data;

while (rz_counter0==0};

data=rx buffer0[rx_rd_index0];

if (+rx rd_index0 == RX BUFFER SIZEO) rx_rd_index0=0;
#asm("cli")

--rx_counter();

#asm("'sei"

return dala;

}

#pragma used-

#endif

ff USARTO Transmitter buffer
#define TX_BUFFER_SIZEO 8
char tx_bufferO[TX BUFFER_SIZEO};

#if TX BUFFER_SIZE(<256
unsigned char tx_wr_index0,ix_rd_index0,tx_counter(;

fielse
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unsigned int x_wr_index0,tx_rd_index0,ix_counter0;

Hendif

/{ USARTO Transmitter interrupt service routine
interrupt [USARTO_TXC] void usart0_tx_isr(void}
{
if (x_counter0)
{
--tx_counter(;
UDRO=tx_buffer0[tx_rd index0];
if (++ix rd index0 — TX_BUFFER SIZEO) tx_rd_index0=0;
1

#ifndef DEBUG _TERMINAL 10 _

/f Write a character to the USARTO Transmitter buffer

#define  ALTERNATE_PUTCHAR

#pragma used+

void putchar{char c)

{

while (&x counter) == TX_BUFFER SIZEQ);

#asm("cli")

if (tx_counter0 || ((UCSROA & DATA_REGISTER_EMPTY )==0))
{
tx bufferO{tx_wr_index0]=c;
if (++tx_wr_index0 == TX BUFFER_SIZEO) tx_wr_index0=0;
++tx_counter(;
}

else
UDRGO=¢;

#asm({"sei")

}
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#pragma used-

#endif

/f USARTI Receiver buffer
#define RX BUFFER_SIZEI 64
char rx buffer][RX BUFFER SIZEl];

#f RX BUFFER_SIZE1<256

unsigned char rx_wr_index! rx rd index},rx counterl;
Helse

unsigned int rx_wr_index1,rx_rd_index1,rx_counterl;

Hendif

// This flag is set on USART1 Receiver buffer overflow

bit rx_buffer overflowl;

// USARTI1 Receiver interrupt service routine

interrupt [USART1 RXC] void usart!_rx_isr(void)

{

char slalus,data;

status=UCSRI1A;

data=UDRI;

if ((status & (FRAMING ERROR | PARITY _ERROR | DATA_OVERRUN))==0)
{

rx_bufferl[rx_wr_index|]=data;

if (data—"D") USB_COMPLETE=1;

if ((status_r==1) && (cnt_read<36) && (data >='0") && (data<='9"))
{
if {cnt_read==0) lcd gotoxy(0,!);

else if (cnt_read==16) lcd_gotoxy(0,2);
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else if (cnt read==32) lcd_gotoxy(0,3);
N elseif (cnt read—16) lcd gotoxy(0,2);
led_putchar(data);
cnt_read++;
if (cnt_read==2) {lcd putchar('/);cnt_read=3;}
else if (cnt_read==5) {lcd putchar(/");cnt_read=6;}
else if (cnt_read==10) {lcd putchar(":');cnt_read=11;}
else if (cnt_read==13) {lcd putchar("};cnt_read=14;}
else if (cnt read==19) {led putchar(-);cnt_read=20;}
else if (cnt_read==23) {led putchar(-);cnt_read=24;}
ffelse if (cnt read=—27) {lcd putchar(-");cnt_read=28;}
}
if (++rx wr_index] = RX_BUFFER SIZE1)rx wr_index1=0,
if (++rx_counterl = RX BUFFER SIZEl}
{
rx_counter1=0;
rx_buffer_overflowl=1;
3
I

// Get a character from the USART1 Receiver buffer

#Hpragma used+

char getcharl(void)

{

char data;

while (rx _counterl1==0);

data=rx_bufferl|rx rd indexl1];

if (++rx_rd_indexl == RX_BUFFER_SIZEl) rx rd indexl1=0,
#asm("cli")

--rx_counterl;

Hasm("sei"
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return data;

}

#ipragma used-

// USART1 Transmitter buffer

#idefine TX BUFFER SIZE] 8

char tx_bufferl[TX_BUFFER SIZEl];

#if TX _BUFFER_SIZEI<256

unsigned char tx_wr index! tx rd indexl,tx counterl;
#Helse

unsigned int tx_wr_index1,ix rd_index1,tx counterl;

#endif

// USARTI Transmitter imlerrupt service routine
interrupt [USART1_TXC] void usartl_tx_isr(void)
{
if (tx_counterl)
{
--tx_counterl;
UDRI=tx bufferl[tx rd index1];
if (++tx_rd_index1 == TX BUFFER _SIZE1) tx_rd indexi=0;
%

// Write a character to the USART! Transmitter buffer
#pragma used+

void putcharl(char c)

{

while (tx_counter] == TX_BUFFER_SIZE1),
#asm("cli")

if (tx_counter} || (UCSRIA & DATA_REGISTER EMPTY)==0))
{
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tx_bufferlftx wr_index1]=c;
if (++1x_wr index] == TX_BUFFER_SIZE1} tx_wr_index1=0;
++tx_counterl;
}
else
UDRI1=c;
#asm("sei"

}

#pragma nsed-

// Standard Input/Output functions

#include <stdio.h>

// Timer 0 overflow interrupt service routine
interrupt [TIMO_OVF] void timer0_ovf isr(void)
{
/! Place your code here

if (time0++ > 20000)

{

Hasm("cli")

time0=0;

if (SW1==0) /&R SW alnsnans el

while(SW1==0);
Y ~Aq 3 & = 1
ADC2++; // 0119wy ADC1 fiaz 1 M
}
else delay_ms(100);

#asm("sei"

}
if (time 1++ > 25000)

{
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time1=0;

rtc_get time(&h,&m,&s);

if (s!=s_old buzzer) /AMTNWAINDININY Buzzer
{
s_old buzzer=s;

cnt_buzzer++;

if (ALARM2>0)

{
ALARM2++;

}
#define ADC_VREF_TYPE 0x00

// Read the AD conversion result
unsigned int read adc(unsigned char ade_input)
{
ADMUZX=adc input|fADC_VREF TYPE;
/{ Start the AD conversion
ADCSRA[=0x40;
// Wait for the AD conversion to complete
while ((ADCSRA & 0x10)==0);
ADCSRA0x10;
return ADCW,
}
// Declare your global variables here
char scan_keypad (void)
{

char key=0;



}

PORTA=0bI1111111;

COL1=0; COL2-1; COL3=1; delay_ms(20});
HROW1==0) {key="l'; while(ROW1==0);}
else if{ROW2==0) {key="4";while(ROW2==0);}
else iflROW3==0) {key="7";while(ROW3==0);}
else if(ROW4==0) {key="*";whilc(ROW4==0);}

COL!=]: COL2=0; COL3=1; delay ms(20)
ifROW1==0) {key="2";while(ROW1==0);}
else if(ROW2==0) {key='5";while(ROW2==0);}
else iROW3==0) {key='8";while(ROW3==0);}
else if(ROW4==0) {key="0";while(ROW4==0);}

COL!1=1; COL2=1; COL3=0; delay ms(20);
if(ROW1==0) {key="3";while(ROW1==0);}
else iffROW2==0) {key='6";while(ROW2==0);}
else if(ROW3==0) {key="9";while(ROW3==0);}
else if(ROW4==0) {key="#";while(ROW4==0);}

return key;

void read wi(void)

{

}

ADCO=0;
for(i=0;i<10;1++)
{
ADCO = ADCO+read adc(0);
}
ADCO = ADCO0/10;
ADCO0= ADCO - START _READ;
ADCO = ADC0*1.33;

void read_sm(void)
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ADCI=0;
for(i=0;i<10;i+1)
{
ADCI = ADCl+read_adc(1);
}
ADCI1 = ADC1/10;
ADCI1= ADC1 - START_READ;
ADCI] = ADCI1*1.33;
!
void save_to_sdcard(void) /uiinas SD card
{
led clear();
led_gotoxy(0,1);led_putsf(" Save Datato ");
led_gotoxy(0,2);lcd_putsf(" SD CARD ");
ric_get date(&dd,&mm,&yy);
read sm();
read_wi();
putcharl('I;putchar 1('P");putchar1{A');putchar] (0x0d); delay ms(500); /li;‘iTf'i'lﬁn‘l‘i?iJ
wrile data
putchari ("0");putchari ('P");putchar] (W);putchar1(
Y;putcharl (D');putchar 1 CA");putchar 1 ('T');putcharl('A");putchar1('.');putcharl (T);putchar1('X");p
utcharl('T");puichar 1{0x0d); delay _ms(500});
putchar1("W");putchar1(R);putcharl (F');putchar L(" *);putchar1('3');putchar1('4");

putcharl(0x0d): delay ms(500); /8143 34 /1

putchar1(dd/10+'0");putcharl (dd%10+0");putcharl(/'); //3
putcharl(mm/10+'0");putchar1(mm%10+'0");putchar1(/); //3
putchar 1 (yy/10+'0");putcharl (yy%10+0); //2

putcharl (h/10+'0"); putchari(h%10+0); putchar1("); //3
putchar1(m/10+'0"); putcharl(m%10+'0'); putcharl("'}; //3
putchar(s/10+'0°); putcharl(s%10+'0"; /12
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putcharl ([");putchar [ {ADC2/1000+'0";putcharl (ADC2%1000/ 100+0";
putchar{(ADC2%100/10+'0");putchar1{ADC2% 10+'0"); puichar1('1"); //6

putcharl([");putchar1{ADC0/100+'0");putcharl{ADC0%100/1 0+'0');
putcharl (ADC0%10+'07);putcharl(T); #5

putcharl([");putchar1 (ADC1/100+'0");putchar I{ADC1%100/1 0+10');
putcharl (ADC1%10+'0");putchar 1(1); /5

putchari{0x0d);putchari(0x0a); //2

delay ms(400);

putcharl (C");putchas 1('L");putchar1(F");putchar] ('
");putcharl ('D");putcharl (' A");putchar1(‘T);putchar1(A);putcharl('.);putcharl (‘T);putcharl('X");p
utchar!('T");putchar1(0x0d); delay_ms(500); /Alaldd

//delay ms(400};
index_write_sd++;

//1110101617XXXYYY!\r\n

j
void Send_SMS1(char er,char st)
{
char loop5=1;
while(loop5)
{
RX=0; time _reset=0;

delay ms(1000);
while(RX==0)

printf(" AT"); putchar(0x0d);
delay ms(1000);
time_reset++;

if (time_reset>10) RX=1;
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RX=0; time reset=0;

while(RX==0)

printf("AT"); putchar(0x0d);
delay ms(1000);
time reset++;
if (time_reset>10) RX=I;
}
sprintf{temp_led,” Sending SMS ");
led_gotoxy(0,0);lcd puts(temp_lcd);
sprintf{temp lcd," To client ");
led gotoxy(0,1);lcd puts(temp_lcd);
RX=0;time_reset=0;
while(RX==0)
{
printf(" AT"); putchar(0x0d); /e AT lalsundiezaey OK nduwn
delay_ms(1000);
time_resct++;
if (lime reset>10) R¥X=1,
}
delay ms(1000);
printi("AT1CMGS ="); //fndalide SMS

putchar(*");

printf("%ac%c%cYacYoc YocYocYoc%cYoc tel{ 0] tel[ 1] tel[2] tel[3),tel{ 4] tel{ 5] tel[6] tel[7],tel[ 8] tel
ol;  #duvesifu 3R

putchar(™";

putchar(0x0d); putchar(0x0a); delay ms(1000);

putchar('$");

putchar(i/10+'0"); putchar(h%10+'0"); putchar(m/10+'0"); putchar(m%!10+'0");
putchar(s/10+'0"); putchar1(s%10+'0"); delay_ms(400); // dana 120006 i - gunma



80

putchar(dd/l0+'0');putchar(dd%10+'0‘);putchar(mm/l0+'0');putchar(mm%l0+'0');pu{char(yyf'10+'
0Y;putchar(yy%10+0"; delay ms(400); peeuit 121010 B/ Aunana

if (er=1) putchar('1");

if (er==2) putchar(’2"); i daﬂ?mmfﬂimﬁ 1

if (er==3) putchar(3');

putchar(ADC2/1000+0");putchar(ADC2%1000/1 00+'0"; putchar{ADC2%100/10+'0");
putchar{ADC2%10+'0"); delay -ms(400);
putchar(ADC0/100+'0');putchar(ADC0%100/101+'0"); putchar(ADC0%] 0+'0");
delay ms(400);
putchar(ADC1/100+'0");putchar(ADC1%100/ 10+'0"); putchar(ADC1%10+0%;
delay ms(400);
printf{"%e" st); 1 dalsinaniweed 2
delay ms(1000);
putchar(’!");
srefa tiiteuanidoynasnds
RX=0;
putchar(0x1A);

/" putchar(0x0d); /putchar(0x0a);

cnt_error=0;

/i delay ms(1000), /a4 CulZ iHouenlvids SMS
loop=1;
time_reset=0;
while (loop)
{
if ®RX==1) { loop=0; loop5=0;} /M0 OK MEr@aNas i
¥
801910 loop 1AtaY

if (cnt error >=2) loop=0; /0 Error nav Taelwl



if (time reset++>10) loop=0;

delay_ms(1000);

J*
void Send SMS2(char ch)
{
sprintf{temp_lcd," Sending SMS 2 ");
led gotoxy(0,0);lcd_puts(temp led);
time reset=0;
RX=0;
while(RX==0)
{
printf{("AT"); putchar(0x0d); /3 AT 1163 Module SMS 5HABUNALIAIY OK
delay ms(1000});
time reseti+;

if (lime resei>10) RX=1;

RX=0;time_reset=0;

while(RX==0)

printf{("AT"); putchar(0x0d);
delay ms(1000});
time reset++;

if (time_reset>10) RX=1;

81



82

delay_ms(1000);

printf("AT+CMGS =");

putchar("");

printf("
08%cY%cY%cY%cYc¥%c%c¥%c" te2[2],te2[3],te2[4] te2[ 5],te2[6],1e2[ 7] te2{8],te2[91); /a9
awrlidowes Tns

puichar("™);

putchar(0x0d);delay_ms(1000);

//putchar('$"),

printf("Time : ");

putchar{h/10+'0"; putchar(h%10+'0"); putchar(":"); putchar(m/] 0+'0");
putchar(m%10+'0"); putchar(:');putchar(s/10+'0"); putcharl(s%10+'0);

printf{" Date : ");

putchar(dd/1 0+'0";putchar(dd%10+0);putchar(/);putchar(mm/10+'0);putchar(mm%]10+'0); putc
har('/");putchar(yy/10+'0");putchar(yy%10+'0");

printf(" Water 1 [");

putchar(ADC0/100+'0");putchar{ ADC0%100/10+'0"); putchar(ADC0%10+'0%;

printf("} Water 2 [");

putchar(ADC1/100+'0");putchar(ADC1%100/10+'0°); putchar(ADC1%] 0+0Y;

putchar('T);

printf(" status : ");

if (ch==1} printf(" SENSOR 1 LOW "};

else if (ch==2) printf(" SENSOR t MID "),
else if (ch==3) printf(" SENSOR 1 HIGHT "});
else if (ch==4) printf{" SENSOR 2 LOW ");
else if (ch==5) printf(" SENSOR 2 MID "};
else if (ch==6) printf(" SENSOR 2 HIGHT ");



putchar(0x1A); delay_ms(1000); ~ delay_ms(3000);//delay_ms(5000)
4 Y s 4 v
woven i ndeanuaseum

delay_ms(3000);

*f
void Send SMS_admin(char er,char st,char perl)
{
char loop6=1;
while(loop6) /1 g 70 SuAezdaE3
{
sprintf(temp_lcd,” Sending SMS %i "error_from);
lcd_goloxy(0,0);led puts(temp_lcd);
time_reset=0,
RX=0;
while(RX=—0) /2 AT 58 OK ADLNGIN
{
printf("AT"); putchar(0x0d);
delay_ms(1000);
time_reset++;
if (time_reset>10) RX=1;
)
RX=0;time_reset=0;
while(RX==0) //dla AT 78 OK ounduin
{
printf("AT"); putchar{(0x0d);
delay_ms(1000);
time reset++;
if {time reset>10) RX=1;
}
delay ms(1000);

83
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printf("AT+CMGS =");  // frdaliida sMs

putchar("™);

printf{"
08%c%c%c%c%cYc%c%e" te2[2],te2{3] te2[4] te2[5],te2[6],te2[ 7],te2[8],te2[9]); i
dawes lUéao 10 ndn

putchar(™);

putchar(0x0d); putchar(0x0a);delay _ms(1000});

/fputchar('$");

Hprintf("Time : );

//putchar(h/10+'0"); putchar(h%10+'0"); putchar(':"); putchar(m/10+'0");
putchar(m%10+'0"); putchar(’:");putchar(s/10+'0'); putchar](s%10+'0); delay_ms(200),

Hprintf(" Date : ");

Hputchar(dd/10+0");putchar(dd%10+'0");putchar(/);putchar(mm/10+'0");putchar(mm®%10+0%; put
char('/");putchar(yy/10+'0');putchar(yy%10+'0'); delay_ms(200);

printf("Rain (");

putchar(ADC2/1000+'0");putchar(ADC2%1000/100+'0"); putchar(ADC2%100/10+0');
putchar(ADC2%10+'0°); delay ms(400);

printf(") mm Water ();

putchar(ADC0/100+0');putchar(ADC0%100/10+'0"); putchar(ADC0%10+'0);
delay ms{(400});

printf("') cm Soil(");

putchar(ADC1/100+'0");putchar(ADC1%100/10+'0"; putchar(ADC1%10+'0");
delay ms(400);

printf(" cm Flash ("); delay ms(400);

if (er=1) printf("Rain),(");

else if (er==2) printf(" Water),(");

else if (er==3) printf("Soil},(");

delay ms(400);

printf("%c)",st);
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if (perl==1} printf("/1hr");

if (per1==24) printf("/24hr"};

if (per1==72) printf{("/72hr");

delay ms(1000);

cnt_errql=0; RX=0;

putchar(0x1A); // putchar(0x0d);

/1 delay ms(1000)//delay_ms(5000) a3 0X1A rifousnitnuTalsunsuud
time_reset=0;
loop=1;

/1 591 loop 11 31 Error nounauimse b

while (loop)
{
if (RX==1) { loop=0; loop6=0;}  /¥1N OK KAAINA HILLE BBNIN
loop 1éia0
if  (cent error>=2)  loop=0; /i Error Tinanlddalvudn
E
if (lime_reset++>10) Joop=0; /YD Time out InduTildaInudn
afa
delay_ms(1000);
1
time reset=0;
RX=0;
while(RX==0)
{

printf("AT"); putchar(0x0d);
delay_ms(1000);
time_reset++,

if (time_reset>5) RX=1;

}
Send SMS1(er,st); i sms hidned



}

void read data_from sdcard(void)

{
char i,s =0;

char loop2=0;

86

putcharl1(I');putchar1{"P*");putchar1(A");putchart (0x0d}; delay ms(500}); medald

p1udoYaIn SD card

putcharl('O");putchar1('P");putchar L (R");putchar1{

Y;putcharl ('D");putcharl "A");putchar 1 ("T;putchar ' A" putchar1("."):putchar 1 ('T");putchar 1 (X');p

utcharl ('T');putchar1(0x0d); delay ms(500);
if (index write sd > 5) s=index_write_sd-5;
else s=0;
for (i=s;i<index_write_sd;i++) /37 74 111
{
putcharl('S");putcharl(E');putchar! (K");putcharl (' *);
ABans

if (i*33<10)

{
putcharl(i*33%10+'0");
}
else if (i*33 < 100)
{
putchar 1 ((i*33)/10+07);
putcharl((i*33)%10+'0");
}
else if (i*33 < 9999)
{
putchar1((i*33)/100+'0");
putcharl((i*33)%100/10+'0";
putchar1((i*33)%10+'0");
}

putcharl(0x0d); delay ms(500);

séndadun T fadnuvyan
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led clear();

sprintf(temp_lcd,"index %i/%i [%il",i+1,index write_sd,i*33);

led_gotoxy(0,0%;lcd_puts(temp_led);

putcharl ('R");putchar1('D"};putchar1(F'};putcharl (" ');putchar1('3');putchar1('3");
putchar1(0x0d);

status r=1;

cnt_read=0;

delay_ms(4000);

status r=0;

loop2=1;

while(loop2)

{

'
o o AaAd

kb = scan_keypad(); /#/ FuUmITIRGINA

if (kb!=0)
{
if (kb=="#") loop2=0;
}
}
}

}
int sum_val(char hr) //L?unﬂaﬁ%’umiﬁmumaamiﬁ:ﬁunn 1 240z 72

Fal1a Tog wisiees hr
{
int ii,bb:

char index_monitor=0,

if (hr==1)

{
if (index_rain==1) return Rain|72] - ADC2;
else return ADC2 - Rain[index_rain-1];

}

else if (hr==24) // 14
{



if (index_rain <25) /24
69707172 2345678910

index monitor = ( index_rain -24)+72;
}

else  index monitor= (index rain -24},

return  ADC2 - Rain[index monitor];

}
else if (hr==72) // 14
{
return ADC2 - Rain[index_rain+1];
}
}
void main(void)
{

// Declare your local variables here

/ Input/Ouiput Ports initialization

/f Port A initialization

#/ Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funci=In FuncO=In
// State7=T State6=T State5=T Stated=T State3=T State2=T Statel=T State0=T
PORTA=0xAT;

DDRA=0x07;

// Port B initialization

/f Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Func!=In Func0=In
// Siate7=T Staic6=T State5=T Stated=T State3=T State2=T State]=T State0=T
PORTB=0x01;

DDRB=0x02;

/f Port C initialization

// Func7=In Funcé6=In Func5=In Func4=In Func3=In Func2=In Func!=In Func0=In
/f State7=T State6=T State5=T Stated=T State3=T State2=T Statel=T State0=T

PORTC=0x00;,

38

/5 hr
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DDRC=0x00;

// Port ) initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Func1=In FuncO=In
// State7=T State6=T State5=T Stated=T State3=T State?=T State1=T Statc0=T
PORTD-0x00;

DDRD=0x00;

/f Port E initialization

/ Fune7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl1=In Func0=In
/ State7=T State6=T State5=T State4=T State3=T State2=T State]=T State(=T
PORTE=0x00;

DDRE=0x00;

/f Port F initialization

/ Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Func1=In FuncO=In
// State7=T State6=T State5=T Stated4=T State3=T State2=T Statel=T State0=T
PORTF=0x00;

DDRF=0x00;

/f Port G initialization

/ Func4=In Func3=In Func2=In Funcl=In FuncO=In

/ Stated=T State3=T State2=T State] =T State0=T

PORTG=0x00;,

DDRG=0x00;

/{ Timer/Counter 0 initialization

// Clock source: System Clock

/! Clock value: 16000.000 kHz

// Mode: Normal top=FFh

// OCO0 output: Disconnected

ASSR=0x00;

TCCRO=0x01;

TCNTO=0x00;

OCRO=0x00;

// Timer/Counter | initialization

/f Clock source: System Clock



/f Clock value: Timer 1 Stopped

// Mode: Normal top=FFFFh

#/ OC1A output: Discon,

{/ OCIB output: Discon.

// OC1C output: Discon.

// Noise Canceler: Off

// Input Capture on Falling Edge

/f Timer 1 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
f// Compare B Match Interrupt: Off
// Compare C Match Interrupt: Off
TCCRI1A=0x00;

TCCR1B=0x00;

TCNT1H-0x00;

TCNTI1L=0x00;

ICRIH=0x00;

ICRIL=0x00;

OCRIAH=0x00;

OCRIAL=0x00;

OCRIBH=0x00;

OCRI1BL=0x00;

OCRICH=0x00;

OCRICL~0x00,

// Timer/Counter 2 initialization
// Clock source: System Clock
#/ Clock value: Timer 2 Stopped
// Mode: Normal top=FFh

// OC2 output: Disconnected
TCCR2=0x00;

TCNT2=0x00;
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OCR2=0x00;

// Timer/Counter 3 initialization

// Clock source: System Clock

// Clock value: Timer 3 Stopped

/f Mode: Normal top=FFFFh

// Noise Canceler: Off

// Input Capture on Falling Edge

// OC3A output: Discon.

// OC3B oulput: Discon.

// OC3C output: Discon.

// Timer 3 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
// Compare C Match Interrupt: Off
TCCR3IA=0x00;

TCCR3B=0x00;

TCNT3IH=0x00;

TCNT3L=0x00;

ICR3H=0x00;

ICRAL=0x00;

OCR3AH=0x00;

OCR3AL=0x00;

OCR3BH=0x00;

OCR3BL=0x00,

OCR3CH=0x00;

OCR3CL=0x00;

// External Interrupi(s) initialization
// INTO: Off
//INT1: Off

9



// INT2: Off

/1 INT3: Off

# INT4; Off

// INTS: Off

// INT6: Off
/INT7: Off
EICRA=0x00;
EICRB=0x00;
EIMSK=0x00:
{/ Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x01;
ETIMSK=0x00;

// USARTO initialization

// Communication Parameters: 8 Data, 1 Stop, No Parity
/1 USARTO Receiver: On

// USARTOQ Transmitter: On

/#/ USARTO Mode: Asynchronous
// USAR'TO Baud rate: 9600
UCSROA=0x00;
UCSROB=0xDE;
UCSROC=0x06;
UBRROH=0x00;
UBRROL=0x67;

// USART]I initialization

// Communication Parameters: 8 Data, | Stop, No Parity
// USARTI Receiver: On

// USART! Transmitter: On

// USART] Mode: Asynchronous

// USARTI1 Baud rate: 9600

UCSRI1A=0x00;
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UCSR1B=0xDS§;
UCSRI1C=0x06;
UBRRI1H=0x00;
UBRRIL=0x67;
/I Analog Comparator initialization

/I Analog Comparator: Off

/1 Analog Comparafor Input Capture by Timer/Counter 1: Off

ACSR=0x80;
SFIOR=0x00;

/f ADC initialization

/I ADC Clock frequency: 1000.000 kHz
/f ADC Voliage Reference: AREF pin
ADMUX=ADC VREI' TYPE;

ADCSRA-0x84;

// LCD module initialization

led init(16);

/f Global cnable interrupts

Hasmf{"sei”

BUZZER=0;

led gotoxy(0,0);lcd putsf("Waiting USB");

putchar1{0x0d);

while (USB COMPLETE==0);
0 USB

i2¢c_init();

delay ms(2000),

/* initialize the DS1307 RTC */
rtc_init(0,0,0);

printf("Test RS232\r\n");

//509UN USB 9zwion 1aon15505 UM Ready
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firtc set_time(23,0,0); //?fﬂﬂﬁ1
e set date(150L,11)  /oaTufl
/irte_write(3,7); / fmuensheTudR 7= oiad 1 ung
test=0;
RX=0;
status_gps=0;
if (test==0) /MR initial A0 GPRS
{

sprintf{femp _led," initial GPRS ");
led_gotoxy(0,0);lcd_puts(temp lcd);
sprintf(temp lcd," Please wait ...");

led_gotoxy(0,1)icd_puts(temp_ted);
delay ms(2000);

sprintf(temp_lcd,” initial SMS ");

led gotoxy(0,2);lcd_puts(temp_led);
sprintf{temp _lcd," Please wait ...");

led_gotoxy(0,3);led puts(temp_led);
RX=,

while{RX==0)

{
pHntfCAT"); putchar(0x0d); // 598183 OK. 11910 GPRS
delay ms(2000),
3
RX=0;
while(RX==0)
{
printf("AT+CMGF = 1"); putchar(0x0d); //ﬁ1§\ﬂ1§i" SMS LU Charector
delay ms(2000};
}

}
sprintf(temp_lcd," Initial OK "); led_gotoxy(0,1); lcd | puts(temp _led);
led clear();
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tel[10]="";
te2[10]=""

led_gotoxy(0,1); sprintftemp_lcd,"Tell=%s" tel); led | puts(temp _lcd);

led_gotoxy(0,2);

sprintf(temp_lcd,"T312=0%c%c%c%c%c%c%c%c%c",teZ[l],teZ[Z],teZ[3],te2[4],te2[5],t62[6] Jle

2[71,1e2[8],te2[91); fed_puts(temp_led);
delay ms(1000});

loop=1;

L A o ]
while(loop) // 59MINATHI 0 H30 * {HDYINT Clear data A4

{
kb = scan keypad();

if (kb==0") {index write sd=0; index_rain=0; for(i=0;i<73;i++) Rain[i]=0;}

else if (kb=="*") loop=0;
else if (kb=—=1") ADC2=0;

}

status r—=0;

fig_sendi=0;

flg_send2=0;

flg send3=0;

flg send4=0;

flg_send5=0;

flg_send6=0;

//ADC2=0;
ADCI=0;
ADCO0=0;

s _old=0;
sec_cnf=0;
cnt_buzzer=0;

/# rte_write(3,5);

for (i=0;i<=72;i++) Rain[i] = ADC2,

¥ ¥
/1 Claer a1 iy yoa ldduanhdy
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index rain=0;
S1 f=sum val(1); /fuailogivasludunls_fiermsdaluseudalbnninside
A '
A
82 f=sum val(24);, /miusilegrivaaludanls £ iedimsidalusoudalimndng
flawnsosunlni
1 o LT A o ar o
S3_f=sum val(72); mpumileginasludunls ¢ oviins¥alusovda luvindmsila
A 1
in3oa v
read_wi();
ADCO £=ADCO; /fvdiilontiuasludals _fehinmdnluseudalimndmsia
d. 1
n3o9u1 11l
read sm();
ADCI =ADCI; miveilagiuasludamls _rifemadaiusoudaliwindms
a3 gl
/I ADC2=1045;
ALARM2=0;
while (1)
{
fed clear();
rtc get time(&h,&m,&s); sprintf(temp_lcd," Time :%02i:%02i:%02i " ,h,m,s);
[] o 3/
led gotoxy(0,0); led_puts(temp_lcd); seunmuuin 13
rtc_get_date(&dd,&mm,&yy);  sprintf{temp_lcd,” Date :%02i/%02i/%02i " dd,mm,yy);
led_gotoxy(0,1);  lcd_puts(icmp led); pendunuuiull
. . a 41w gt
if (time_clear_reset ++> 20) /navsaniuliihio
{
time_clear reset=0;
cnt_reset=0;

}

/' Send SMSI({er,st); yae sms lilgsdmues
day = rtc_read(3); // get day O-sunday 1 monday
if ((day — 1) && (monday_send==0)) // day =1 Fusuns send data every

monday



monday send=1;
error_from=11;
Send SMS admin(1,'L",'d);
er=1;
st="L"
}
else if (day>=2) monday send=0;
[
if (s!=s_old buzzer) /NIT ORI NBNT U Buzzer
{
s old buzzer =s;
cnt_buzzert++;

Yo

if (s!= s_old) /Amseeaveanistiu a lumstiufinas SD CARD
{
sec_cnt++
s old=s;
}
#0123456
. /13579
3222
read wt(); // Ei‘lufiﬂf’]ﬂu
read_sm(); sernsnaanludy

/1 led_clear();

/1 sprintftemp _led,"[%c]l[%c]" Status_rf status_water); led gotoxy(0,1);
led puts(temp_lcd); /7 Tas3fne0n LCD
sprintf{temp lcd,"RF[%04i] WT[%03i]",ADC2,ADCO); led gotoxy(0,2);
led puts(temp lcd); /# Taiaeen LCD

sprintf{temp _lcd,"SM[%03i]ER[%02i/%02i]",ADC1 cnf_round sround_Set);

¥ .
led_gotoxy(0,3); led puts(temp lcd); /ARSI SIUIUATIN buzzer AIAY
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// cnt_round=0;

/1 sprintf{temp_lcd,"” %i %i " index_rain,sec_cnt); lcd gotoxy(0,2);
led_puis(femp lcd);

/1 sprintflitemp_led,"[11%i[24]%i[ 72]%i " sum_val(1),sum_val(24),sum_val(72));
led gotoxy(0,3); fcd_puts(temp_lcd);

// Status_rf=0; '

//************#t******#***** S1 FherkkkkkFkkRokkkkkokkFREkkk

S1 = sum val()-S1_£; /7 lalewaniu Tu 1 41l

if (S1 >=35)
{

Status_rf ='L"; per=I;
}
if (S1 >=50)
{

Status_rf ='M"; per=1I;
}
if (81 >=70)
{

Status_rf ='H'; per=1;
}

”***t***********#*****#**** 824 dkofck Aok dokk R Rk Rk ok kR R kkk

» ]
82 = sum _val(24)-s2_f; / lenamiieu Ty 24 41lus

if (S2 >= 90)
{

Status_rf="L"; per=24;
}
if (S2 >=100)
{

Status_rf ='M"; per=24,;
}

if (82 >=110)
{
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Status_rf="H'"; per=24,;
}

ﬂ******i******#************ S72 dkkkkokkkERok kR kR ok ik kR F
$3 = sum val(72)-S3 f; / TalguAnivh T 72 $2 e
if (83 >=185)
{
Status_rf ='L"; per=72;
}
if (83 >=200)
{
Status_rf ='M"; per=72,
}
if (83 >=1215)

{
Status rf ='H'; per=72;

//**##***************************** Wl'ite data to ram
kkgpkdkF kbR kR k kkFkk kR
delay ms(900);
if (sec_cnt®%30==0) /fest30only 3600 1 hr fuananliinistiuiinag
EEPROM
d
sec_cnt=0;
index raint+; //Lﬁijﬁ’.l Counter a3 1u@ANMYY index
ADC temp = ADC2 - ADC_old;
ADC old = ADC2;
Rain[index_rainj= ADC2; miumaluduls Array
if (index_rain>72)  /Mndnivinnnn 72 FaTus Tivins i v
{
index_rain=1;

Rain[index rain]= ADC2;



jj********************* Pl‘Ogl'am 2 clear all dedeckokokokokk ok ok ek sk kokkok ek ok kok
/ for (i=0;i<=72;i++) Rain[i] = ADC2;
}

”*****#****Seﬂd SMS SRS EL L 2

read sm();
ADC1=ADCI - ADC] _f;
if ((ADC1 >=50) && (F1.G SM==0)) //Check SM
{
crror from=l1;
Send SMS_admin(3,H'0); // fmsds sMs lilfauues Admin Taodl
Wi HIees e Hight taz @anls PER [ 1,24,72)
FLG SM=1;
cnt_buzzer=0;
BUZZER=];
cnt_round=0;
er=3;
st ="H;
}
else if (FLG_SM==0) //unsm
{
if ((Status_rf =="L') && (FLG_L~=0))
{
FLG_L-I;
FLG_M=0;
FLG_H-0;
read wt();
if (ADCO <50)
{

error_from=2;
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Send_SMS_admin(l,Status_rf,per); // Hmsea sMs Tldanres Admin Tnof
wiriiwed Ain Hight uaz #unls PER [ 1,24,72]
cnt_buzzer=0;
BUZZER=1;
cnt_round=0;
er=1;

st = Status_rf}
else

error_from=3;
Send SMS_admin(2,'M',per); yrvimsda sms lildauued Admin Tnoll
W15 MA03 AD Hight uaz Als PER [ 1,24,72]
cnt_buzzer=0;
BUZZER=1:
cni_round=0;
er=2;

st=M’;

}
if ((Status_rf=="M") && (FLG_M==0))
{
FLG M=1;
FLG H=0;
read wi();
if (ADCO <50)
{
error_from=4;
Send_SMS_admin(1,Status_rEper); / ¥nmsaa SMs liffanied Admin lnedl
W13iwes e Hight uas @aunls PER [ 1,24,72]
cnt buzzer=0;

BUZZER=1;
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cnt_round=0;
er=1;

st =Status_rf;
else

error_from=5;
Send SMS_admin(2,'H',per); // Mimaae sMs Tlduues Admin Taeil wisiiimes
i Hight uaz annls PER [ 124,72
cnt_buzzer=0;
BUZZER=1,
cnt_round=0;
er=12;

st="H';

if ((Status rf=—"H") && (FLG_H==0))

FLG_H=l,

read wi();

if (ADCO <50)

{
error_from=6;

Send_SMS_admin(l,Status_rf,per); // HIN36$ SMS la)danios Admin Taoil
15190903 A9 Hight ez d11s PER [ 1,24,72]
cnt_buzzer=0;
BUZZER=1;
cnt_round=0;
er=1;

st =Status rf;

else
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error_from=7;
Send_SMS_admin(2H'per);  # fnmsda sMs loFauss Admin Taoil
#1319 Ao Hight tiaz Auals PER [ 1,24,72]
cnt buzzer=0;
BUZZER=1;
cnt_round=0;
er=2;

st ="H";

}

slatus_water=0;
read_wi();
ADCO =ADCO -ADCO f;
if (ADCO >= 65) status waler="1";
if (ADCO >= 80) slatus_waler="M’;
if (ADCO >= 90) status_water="H";
if ((status_water=="L'") && (FLG_WT_L~=0))
{
FLG WT L=l;
error_from=8;
) Send SMS admin(2status water,0);  # ¥hnisaa sms Tildaes Admin Taol
W15 Mne3 D Hight kiae #ls PER {1,24,72]
cnt_buzzer=0;
cnt_round=0;
BUZZER=1;
er=2;

st =slatus_water;

/i round=0;

A J
else if ((status_water==M") && (FLG_WT_M==0))



FLG_WT M=1;
error_from=9;
Send SMS admin(2,status_water,0); // #IN15d9 SMS gawes Admin Tnof
W15lne3 A Hight ey s PER [ 1,24,72]
cni_buzzer=0;
BUZZER=1,
cnt_round=0;
er=2;
st =status_water;
}
else if ((status_water—"H') && (FLG_WT_H=0))
{
FLG WT H=l;
error_from=10;
Send SMS_admin(2,status_water,0); #/ 13 sMs lilfuves Admin Taodl
WITMIAB3 As Hight wag damnls PER [ 1,24,72]
cnt_buzzer=0;
BUZZER=];
cnt_round=0;
er=2;

st =status_waler,

if (DEBUG 23)
{

printf("S1 = %d S1_f = %d\r\n",S1,S1_£);
printf{("S2 = %d S2 f=%d\r\n",52,S2 f);
printf("S3 = %d S3_f = %d\r\n",S3,83_f);
printf("Status_rf = %e \r\n",Status_rf);
printf("adc0 = %d \r\n", ADCO);
printf("adcl = %d \r\n",ADCI);
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) printf("index_rain =%d \rf\n",index_rain);

}

i

I == test only
/f Status_rf ="H";
/fround_Set=10;
if (FLG_SM==1) && (cnt_round<30))

if (cnt_buzzer<=30) BUZZER=1;

else if (cnt_buzzer<=60)  BUZZER=0;

else {cnt_buzzer=0; cnt round++; }

round_Set=30;

}
H else round Set=0;
if ( Status 1f=="L")
{ round_Set=10;

if {cnt buzzer<=10) BUZZER=1;
else if (cnt buzzer<=60) BUZZER=0;
else if (cnt_buzzer>60)

{

cnt buzzer=0;

—_—

cnf_round++;
if  (cnt_round >=round Set)

round_Set=0;}

}
}
else if ( Status ri="M")
{ round Set=20;
if (cnt buzzer<=20) BUZZER=];

else if (cnt buzzer<=60) BUZZER=0;
) else if (cnt buzzer>60)

{

{Status_ri=0;

cat_round=0;
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cnt buzzer=0;

cnt_round++;

if  (cnt_round >=round Set) {Status_rf=0; cnt_round=0,

round_Set=0;}
}
}
clse if (( Status ri=="H) | (FLG_SM==1})
{ round_Set=30;
if (cnt_buzzer<=30} BUZZER=1:

else if (cnt_buzzer<=60)  BUZZER=0;
else if {cnt buzzer>60)

{

cnt_buzzer=0;

cnt_round++;

if ~ (cnt_round >=round_Set} {Status rf=0; cnt_round=0;

round_Set=0; }

}
}
else if ( statuis water=L")
{ round_Set=10;
if (cnt_buzzer<=10) BUZZER=1;

else if (cnt buzzer<=60)  BUZZER=0;

else if {eni_buzzer>60)

{
cnt_buzzer=0;
cnt_round++;
if  (cnt_round >=tound_Set) {status_water=0; cnt_round=0;
round Set=0;}
}

}

else if ( status_water—'M')

{ round_Set=20;



OO if (cnt_buzzer<=20) BUZZER=I;
else if (cnt_buzzer<=60)  BUZZER=0;
else if (cnt buzzer>60)
{
cnt_buzzer=0;
ent_round++;
if  (cnt_round >=round Set)

round_Set=0; }

}
}
else if { slatus_water—'H'")
! { round_Set=30;
if (ent_buzzer<=30) BUZZER=1,;

else if (cnt_buzzer<=60)  BUZZER=0;
else if (cnt_buzzer>60)
{
cnt_buzzer=0;
cnt_round++;
if  (cnt_round >=round Set)
round Set=0; }
}
* }
/*
if ((status_water=="L")&& (cnt_round<10))
{
if (cnt_buzzer<=10) BUZZER=1,;
else if (cnt_buzzer<=60)  BUZZER=0;
else {cnt buzzer=0; cnt_round++; }

round Set=10;

{status_water=0;

{status water=0;

sprintf(temp lcd," 5 [%i] [%i]"cnt_buzzer,cnt_round);

}

Cy Icd gotoxy(0,3); lcd puts(temp led); / uaaem 1A b

¥
o

cnt_round=0;

cnt_round=0;

o 3
wzzer ANHIU
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else if ((status_water—"M")&& (cnt_round<20})}
{
if (ent buzzer<=20) BUZZER=1;
else if (cnt buzzer<=60)  BUZZER=0;
else {cnt buzzer=0; cnt_round++; }
round Set=20;
sprintf{temp lcd,” 6 [%i] [%i]" cnt_buzzer,cnt round);

b
&

ted_gotoxy(0,3); led puts(temp_led); // uaean $14IUATIN buzzer faRu

}

else if ((status_water=—"H')&& (cnt_round<30))
{
if (cnt_buzzer<=30) BUZZER=1;
else if {cnt_buzzer<=60)  BUZZER=0;
else {cnt buzzer=0; cnt_round+t; }

round Set=30;

sprintftemp _led,” 7 [%il ",cnt_buzzer); led gotoxy(0,3);
¥ 1
ted_puts(temp led); /f waeaa $TUnT I buzzer AaA L
}
*/

4 at o & o o
if (cnt save++ > 50) // (a1# 1U0souAY eimsTiufindoyans SD CARD

{

cnt_save=0;

if ( (ADCO==ADCO0 OLD)} && (ADC1==ADCI_OLD) &&
(ADC2==ADC2_OLD))

{

}

else

save_to sdcard(); //n3zlanlfaidu SAVE DATA
ADCO_OLD = ADCO;
ADCI_OLD = ADCI;

ADC2_OLD = ADC2;
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}
kb = scan_keypad(); m¥aimsne Adunanse i
if (kb!=0)
{
led_gotoxy(0,1);led_putsf("key ");
lcd_putchar(kb); delay ms(100);

/1 if (kb=="1") Send SMS();
if (kb=4")
{
read_data_from_sdcard(); /1 vinna # 18 up 1970 SD CARD
cnt_resel=0;
}
else if (kb==2) /7 fiufinnan
{
lcd_clear();
sprintf(temp_led,"Set day = " cnt_reset);
led gotoxy(0,0);
lcd_puts(temp_lcd);
delay ms(200);
loop=1;
while(loop)
{
kb = scan keypad();
if (kb!=0)
{
if (kb=="#"}
{
rte_write(3,time_buff0]-0); /Afuin Su as lu DS1307

memsel(dummy,0,sizeof dummy);



}

dummy[0] = time buff1]};
dummy[1] = time buff{2];

dd = atoi{dummy);

memset(dummy,0,sizeof dummy);
dummy[0] = time_buffi3];
dummy{1]= time_buff[4];

mm = atoi(dummy);

memset(dummy,0,sizeof dummy);
dummy{0] = time buff]5];
dummy[1] = time_buff[6];

yy = atoi(dummy);

memset(dummy,0,sizeof dummy);
dummy[0] = time_buff[7);
dummy[1] = time_buff[8];

h = atoi(dummy);

memset{dummy,0,sizeof dummy);
dummy[0] = time_buff{9];
dummy(1] = time_buff[10];

i = atoi{duminy);

memset(dummy,0,sizeof dummy);
dummy[0] = time_buff[11];
dummy[1]= time_bufff12};

s = atoi(dummy);

loop=0;

ric_set time(h,m,s); f/ﬁy'mm

) N
rtc_set date(dd,mm,yy); MR
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else if (kb=="*")
{
loop=0;

else

lcd putchar{kb);

time bufflindex time}=kb; index_time++;

if (index time==1)

{
led clear(};
sprintf{temp_lcd,"Set date =" cnt_reset);
led_gotoxy(0,0);
lcd puts(temp lcd);
lcd_gotoxy(4,1);
}
if (index time==7)
{
led clear();
sprintf{temp_lcd,"Set time = " cnt_reset);
lcd_gotoxy(0,0);
led_puts(temp_lcd);
led_gotoxy(4,1);
}

if (index_time==3) lcd_putchar(/’);
if (index time==5) lcd_putchar('/');
if (index_time==9) led_putchar(":");
if (index_time==11)lcd_putchar(:');
delay ms(100);

11
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}
else if (kb=="7")
{
led clear();
sprintf(temp_lcd,"Press %d/4 clear” cnt_reset),
led_gotoxy(0,1);
lcd_puts(temp_led);
delay ms(200);
if (cnt reset++>3)
{
YVAL72=0;
index rain=0;
// for(i=0:i<73;it+) Rain[i}=0;
FLG _SM-0;
FLG_L-0;
FLG M=0;
FLG H=0;
FLG WT L-0;
FLG WT M=0;
FLG WT _H-0;
cnt reset=0;
led clear();
sprinif{temp _lcd," Clear data all ");
led_gotoxy(0,1);
lcd_puts(temp_led);
delay_ms(200);
for(i=0;i<73;i++) Rainli]=0;

ADCO_f=ADCO;
ADCI_f=ADCI;
S1_f=S1;
S2_f=S2;



83 f=83;

¢clse if (kb=—="8") // clear buzzer

BUZZER=0;
FLG SM=0;
Status_rf=0;
status water=0);
round=100;
BUZZER=0;
led clear();
sprintf{temp_lcd,” Clear Buzzer off ");
led gotoxy(0,1);
led puts(temp_led);
delay ms(500);

}

else if (kb=4")

{

Send SMS admin(1,'L'0);  cnt_reset=0;

else if (kb=="9")

¢
led clear();
sprintf{temp_lcd,"Total 72 Hr =%i ", VAL72);
lcd _gotoxy(0,1); led_puis(temp_ted);
delay_ms(3000);

3

else if (kb=="5"
{

Send SMS_admin(1,M',0); cnt reset=0;
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else if (kb=="6")
{
Send SMS admin(1,'H",0);ent_reset=0;
}
else if (kb=="0"
{
yy=1;
cnt_resct=(;
led clear();
while(yy <=72)
{
sprintf{temp_lcd,"H%i=%i H%i=%i ",yy,Rain[yyl),yy+l,Rainlyy+1]);
led_gotoxy(0,0); Icd puts(temp_lcd);
sprintf{temp_lcd,"H%i=%i H%i=%i ",yy'2,Rainlyy+2),yy+3,Rain[yy+3]);
led gotoxy(0,1}; led_puts(temp led);
sprintf{temp led,"H%i=%i H%i=%i ",yy+4,Rain[yy+4],yy+5,Rain[yy+5]);
led_gotoxy(0,2); led puts(termp lcd);
sprintf{temp_lcd,"H%i=%i H%i=%i ",yy+6,Rain[yy+6],yy+7,Rain[yy+7]);
led gotoxy(0,3); led_puts(temp lcd);
delay ms(500);
loop=1,
while(loop)
{
kb = scan_keypad(); /mFaniinisna Aduwanio i
if (kb=="0" loop=0;
}

yy =yyt8;

}

ﬂ******i**************#*t*#******************#**********#***#*****************

Fhtdkkkkkkkk¥



Y // ADCO = read_adc(0),
n
if ((ADCO > MIN1) && (flg_send1==0)) m¥a 1 umes 1 1w 900 nie 'y
{
Send SMSI(1);  /de SMS Whuedi 1
flg sendl =1,
RX=0;
while(RX==0)
{

printf("AT"}; putchar(0x0d);
delay ms(2000);

RX=0;

while(RX==0)

{
printf("AT+CMGF = 1"); putchar(0x0d),
delay ms(2000);

RX=0;
while(RX==0)
{
. printf("AT"); putchar(0x0d);
delay_ms(2000);

Send SMS2(1);  #da sMs Whueddi 2
}
ADCO = read_adc(0);
if ((ADCO> MIDI1) && (flg_send2==0)) /mEadn Eves 1 1y 900 nie 'l
{
- Send SMSI1(2);  #dka sMs Irfwes#i 1

flg_send2 =1;
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RX=0,

while(RX==0)

{
printf("AT"); putchar(0x0d);
delay ms(2000);

}

RX=0;

while(RX==0)

{
printf("AT+CMGF = 1"}; putchar(0x0d);
delay ms(2000);

)

RX=0;

while(RX==0)

{
printf("AT"); putchar(0x0d);
delay_ms(2000};

}

Send SMS2(2); irela sMs Wwedh 2

}
ADCO = read_adc(0);
if ((ADCO>MAXI1) && (fig_send3==0)) /&R s 1 900 H3o' i
{

Send SMSI(3), /e sMs Wuedi 1

fig send3 =1;

RX=0;

while(RX==0)

{

printf("AT"); putchar(0x0d);
delay_ms(2000);

}
RX=0;
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while(RX==0)

{
printf(" AT+HCMGF = 1"); putchar(0x0d);
delay_ms(2000);

RX=0;

while(RX=0)

{
printf("AT"); putchar(0x0d);
delay_ms(2000});

}
Send_SMS2(3);  /da sMs ueih 2

”*****#***#*********#******#*******************t******##*************#********

Fokok ok ok ok Rk ok R kR kR ko

if ((ADC] == MIN2) && (flg_sendd==0)) // 15 Sensor 2 WU 10 wio ki

{

Send SMS1(4); e sMs Iwesh 1
flg_send4 =1;
RX=0;
white(RX==0)
{
printf("AT"); putchar(0x0d);
delay ms(2000);
}
RX=0;
while(RX==0)
{
printf("AT+CMGF = 1"); putchar(0x0d);

delay ms(2000);



if
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}

RX=0;

while(RX==0)

{
printf("AT"); putchar(0x0d);
delay_ms(2000);

}

Send SMS2(4); /e sMS Tiuesh 2

((ADC1 == MID2) && (flg_send5==0))

Send SMSI(5); /rele sMs Tinesh

fig send5 =1I;

RX=0;

while(RX==0)

{
printf("AT"); putchar(0x0d);
delay ms(2000);

}

RX=10;

while(RX==0)

{
printfi{("AT+HCMGF = 1"); putchar(0x0d);
delay ms(2000);

}

RX=0;

while(RX==0)

{
printf("AT"); putchar(0x0d);
defay_ms(2000); .

/7 1571 Sensor 2 1AW 10 15913



*/

Send SMS2(5); /e sMs wesh 2
if ((ADC1==MAX2) && (flg_send6==0))

Send_SMS1(6); /e sMs e 1

flg send6 =1;

RX=0;

while(RX==0)

{
printf("AT"); putchar(0x0d);
delay ms(2000);

RX=0;

while(RX=—=0)

{
printf(" AT+HCMGF = 1"); putchar(0x0d);
delay ms(2000);

RX=0;
while(RX==0)
{
printf("AT"); putchai{0x0d);
delay ms(2000);

t
Send SMS2(6); /e sMs Wsesh 2

=] ] -
H 1A Sensor 2 1AU
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.2 staduatiumasy
/*****#***********#****#************#*****************
This program was produced by the

CodeWizardAVR V1,24.8b Professional

Automatic Program Generator

21 Copyright 1998-2006 Pavel Haiduc, HP InfoTech s.r.l.

http://www.hpinfotech.com

Project :

Version :

Date :10/10/2010
Author : FACG
Company : F4CG

Commenis:

Chip type : ATmegab4
Program type : Application
Clock frequency  : 16.000000 MHz
Memory model : Small

External SRAM size : 0

Data Stack size  : 1024
***#*****************#******#**********#****t********/
#include <megat4.h>

#linclude <delay.h>

#include <string.h>

#include <stdlib.h>

#define MAX1 800

fidefine MAX2 500

#define COL1 PORTA.Q

#define COL2 PORTA.!I

#define COL3 PORTA.2

#define ROW! PINA.3
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#define ROW2 PINA 4

#definge ROW3 PINA.S

#define ROW4 PINA.6

int cnt_ron =0;

char Vall[4],val2[4];

#define BUZZER PORTD.0
char Status_rf';

int round;

int cnt_buzzer;

eeprom int index_save2;

char id error,st_error, RUN=0;
char TEL CALL[30];

char DATA_SAVE[80];

char index_pood=0;

int sec,time0;

int cnt_plus,cnt_read,cnt_save=0;
int round_set,ent_pood=0;
eeprom int index write;

eeprom char BUFFER SAVE[200];
int index save;

int index read=0;

char test=0;

char status_r,RXD=0;,

int time_reset=0;

int ii,h,m,s,dd,mm,yy;

char tel[10}={'0",'8",'4',0",'4",'8",'8",'3",'1",'3'};
/lchar tel[10]={'0",'8",'3",'1",'5",'4','4''9"'1",'8'};
char status_gps=0;

char loop=0,flg_sendl,flg send2;
i

char USB COMPLETE=(;

char kb,temp lcd[16];
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int ADC0-=0;

int i,ADCI=0;

/1 Alphanumeric LCD Module functions
#asm

.equ __ led port=0x15 ;PORTC
#endasm
#include <led.h>
#define RXBR |
#define TXBE 0
#definc UPL 2
#define OVR 3
#define FE 4
#define UDRE 5
#define RXC 7
#define FRAMING ERROR (1<<FE)
#define PARITY ERROR (1<<UPE)
#define DATA OVERRUN (1<<OVR)
#define DATA REGISTER EMPTY (1<<UDRE)
#define RX COMPLETE (1<<RXC)
/1 USARTO Receiver buffer
#define RX_BUFFER_SIZEO 64
char rx_bufferO[RX_BUFFER_SIZEQ};

#if RX_BUFFER_SIZE(0<256

unsigned char rx_wr_index0,rx_rd index0,rx counter(;

felse

unsigned int rx_wr_index0,rx_rd_index0,rx_counter0;

#endif

// This flag is set on USARTO Receiver buffer overflow

bit rx_buffer overflow(;
#/ USARTO Receiver interrupt service routine

interrupt [USARTO RXC] void usart®_rx_isr(void)
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{

char status,data;
status=UCSROA;
data=UDRDO;
if ((status & (FRAMING_ERROR | PARITY ERROR | DATA OVERRUN))==0)
{
rx bufferO[rx_wr index0)=data;
if ((data '=0x0d) && (data!=0x0a))
{
if (cnt_pood < 3) {index_pood=0; index_save=0; }
if (cnt_pood ==3)
{
TEL CALLlindex pood] = data;
index_pood++;
)
if (cnt_pood == 8)
{
if (data != 0)
{
DATA_SAVE[index save]= data;

index_savet+;

if (data=—"K")
{
RXD=1; status gps=l;
}
else if (data=="")
{
cnt_pood++;
if (cnt pood==8)
{
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cat_read=0; mx_wr index0=0;

index_save=0,

}
if (++rx_wr_index0 == RX_BUFFER_SIZEQ) rx_wr_index0=0;
if (++rx_counter0) == RX_BUFFER_SIZEQ)
{
rx_counter()=0;
rx_buffer_overflow0=1;
I
5
¥
#ifndef DEBUG TERMINAL IO
// Get a character from the USARTO Receiver buffer
#define ALTERNATE GETCHAR
#pragma used+
char getchar(void)
{
char data;
while {rx_counter0==0};
data=rx_buffer0[rx rd index0];
if (++rx_rd_index0 == RX_BUFFER_SIZE0) ix_rd_index0=0;
#asm("cli")
--rx_counter{;
#asm("sei")
return data,
}
#pragma used-
#endif
// USARTO Transmitter buffer

#define TX BUFFER_SIZEOQ 8
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char tx_buffer0[TX BUFFER_SIZF0];
#if TX_BUFFER_SIZE0<256
unsigned char (x_wr_index0,tx_rd_index0,tx_counter0;
#else
unsigned int tx_wr_index0,tx rd_index0,ix_counter;
f#endif
// USARTO Transmitter interrupt service routine
interrupt [USARTO_TXC] void usart0_ix_isr(void)
{
if (ix_counter0)
{
--tx_counter(;
UDRO=tx buffer0ftx rd index0l;
if (++x_rd index0 — TX_BUFFER_SIZEQ) tx_rd_index0=0;
1
}
#ifndef DEBUG_TERMINAL _IO_
/f Write a character to the USARTC Transmitter buffer
#define  ALTERNATE _PUTCHAR
#pragma used+
void pulchar(char c}
{
while (tx counter) == TX _BUFFER SIZED);
Hasm("cli™)
if (tx_counter0 || (UCSROA & DATA_REGISTER_EMPTY)==0))
{
tx_bufferO[tx _wr_index0]=c;
if (++tx_wr index0 == TX_BUFFER_SIZEO) tx_wr_index0=0;
++tx_counter(};
}
else

UDRO=c;



#asm("sei")
}
#pragma used-
#endif
// USART]I Receiver buffer
#define RX BUFFER_SIZE] 64
char rx_buffer][RX_BUFFER_SIZEl];
#if RX_BUFFER_SIZE1<256
unsigned char rx_wr _index! rx rd_index1,rx_counterl;
#else
unsigned int rx_wr indexlrx_rd indexl,rx_counterl;
#endif
/f This flag is set on USART1 Receiver buffer overflow
bit rx_buffer overflowl;
// USARTI Receiver inlerrupt service routine
interrupt [USARTI_RXC] void usartl_rx_isr(void)
{
char status,data;
stams=UCSRIA;
data=UDR.;
if ((status & (FRAMING_ERROR | PARITY ERROR | DATA_OVERRUN))==0)
{
rx_bufferi[rx_wr_index1]=data;
J*
if ((status r==1) && (cnt read<21) && (data >=0)&& (data<="9")
{
if (cnt read==0) led_gotoxy(0,1);
else if {cnt_read==16) led gotoxy(0,2);
lcd_putchar(data);
cnt_read++;
y ¥
if (++rx_wr_index] == RX_BUFFER_SIZEI) rx_wr_index1=0;
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if (++rx_counterl == RX_BUFFER SIZE1}

{

rx_counter1=0;

rx_buffer_overflowl=1;

b

|5

}
// Get a character from the USART1 Receiver buffer
Hpragma used+
char getcharl (void)
{
char data;
while (rx_counterl==0};
data=rx_bufferl[rx_rd_indexl];
if (++rx_rd_index! == RX BUFFER_SIZE!) rx_rd index1=0;
#asm("cli")
--rx_counterl;
#asm("sei'")
return data;
}
#pragma used-
#/ USARTI Transmitter buffer
#define TX_BUFFER_SIZEI 8
char tx_buffer1[TX_BUFFER SIZEl];
#if TX_BUFFER_SIZE1<256
unsigned char tx_wr_index1,ix rd_indexl,tx_counterl;
#else
unsigned int tx_wr_index1,tx rd indexl,tx_counterl;
#endif
// USART] Transmitter interrupt service routine
interrupt [USART1 TXC] void usart]_tx_isr{veid)
{



if (tx_counterl)
{
--tx_counterl;
UDRI=tx bufferl[tx rd index1];
if (++tx rd index1 == TX BUFFER SIZEl) tx_rd_index1=0,
I
}
/I Write a character to the USART1 Transmitter buffer
fipragma vsed+
void putcharl{char c)
{
while (tx_counterl == TX BUFFER_SIZE1),
#asm("cli")
if (tx_counterl |} ((UCSRIA & DATA_REGISTER EMPTY)==0))
{
tx_bufferl{tx wr indexl]=c;
if (++tx_wr_index] == TX BUFFER SIZEl) tx_wr_index]=0;
+tHx_counterl;
}
else
UDRI=c;
#Hasm("sei")
}
#ipragma used-
// Standard Input/Qutput functions
#include <stdio.l>>
/f Timer 0 overflow interrupt service routine
interrupt [TIMO_OVF] void timer0_ovf isr(void)
{
// Place your code here
if {(time0++>48000)
{
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time0=0;
sect+t;

cat_buzzert++;

}
#define ADC_VREF_TYPE 0x00

// Read the AD conversion result

unsigned int read_adc(unsigned char adc_input)

{

ADMUX=adc_input|ADC_VREF TYPE;

/! Start the AD conversion

ADCSRA|=0x40,

// Wait for the AD conversion to complete

while ((ADCSRA & 0x10)==0),

ADCSRA|=0x10;

return ADCW;

}

/f Declare your global variables here

char scan keypad (void)

{
char key=0,
PORTA=0b11111111;
COL1=0; COL2=1; COL3=1; delay_ms(20);
if(ROWI==0} {key="l'; while(ROW1==0);}
else if(ROW2==0) {key="4",while(ROW2==0);}
else if{ROW3==0) {key="7";while(ROW3==0);}
else iffROW4==0) {key="*";while(ROW4==0);}

COLI=1; COL2=0; COL3=1; delay ms(20);
if[ROW1==0) {key="2",while(ROW1==0);}
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else ifROW2==0) {key:'S';While(ROWZ::O);}
else if(ROW3—0) {key="8',while(ROW3==0);}
else if(ROW4==0) {key="0";while(ROW4==0};}

COLI1=1; COL2=1; COL3=0; delay ms(20);
if(ROW1==0) {key="3";while(ROW1==0);}
else iffROW2==0) {key="6¢';while(ROW2==0);}
else if(ROW3==0) {key='9";while(ROW3==0);}
else iffROWA==0) {key="#"while(ROW4==0);}
return key;
}
7
void Send SMS(char ch)
{
sprintftemp_lcd,” Sending SMS ")
led gotoxy{0,0);lcd_puts(temp_lcd);
time_reset=0;
RX=0;
while(RX==0)
{
printf("AT"); putchar(0x0d);
delay_ms(1000});
time_reset++;

if (time reset>10) RX=1,

printf("AT+CMGS =");

putchar("");
printf("%cYc%cY%coccYec%eYoc%e” tell0] tel( 1 tel[2] tell3] tel[4] tel 5], teil 6] tel[ 7} tel[8] tel
[9D;

putchar(");
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putchar(0x0d);delay _ms(1000);
putchar('$);
putchar(h/10+'0"; putchar(h%10+'0'); putchar(m/10+0°); putchar(m%10+'0";
putchar(s/10+'0"); putcharl(s%10+'0");
putchar(dd/10+'0");putchar(dd%10+'0");putchar(mm/t 0+'0"); putchar(mm%10+'0');putchar(yy/10+'
0');putchar(yy%10+'0);
if (ch==1) {putchar(ADC0/100+'0");putchar(ADC0%100/10+0);
putchar(ADC0%10+'0"); }
if (ch==2) {putchar(ADC1/100+'0"):;putcharl ADC1%100/10+'0");
putchar(ADC1%10+'0); }
putchar(!'};
putchar(0x1A); delay ms(1000);
¥
/*
void read data_from eeprom(void)
{
char i,s =0;
char loop2=0;
// putcharl{'I'};putcharl ('P");putchar1('A");putchar1(0x0d); delay ms(500);
/ putcharl (O");putcharl (P');putchari('R");putcharl(’
');putcharl('D');putcharl('A');putcharl(‘T');putcharl('A');putcharl(‘.');putcharl('T');pulcharl('X');p
utcharl (' T");putcharl(0x0d); delay_ms(500);
if (index_write > 5) s=index write-5;
else s=0;
for (i=s;i<index write;i++)

{

putcharl ('S");putchar1(E");putcharl (K');putchar (" *);
if ((index write-1)*25 < 10)
{

putcharl((index_write-1}*25%10+0";
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else if ((index write-1)*25 < 100)

{
putcharl(((index_write-1)*25)/10+'0");
putcharl(({index_write-1)*25)%10+'0');

}

else if ((index write-1)*25 < 9999)

{
putchart(((index_write-1)*25)/100+'0");
putcharl{{{index write-1)*25)%100/10+'0");
putchar1{((index_write-1)*25)%10+'0');

}

putchari(0x0d); delay ms(500);
led clear();
sprintf{temp_led,"index %i/%i [%i]",i+1,index_write,(index_write-1)*25);

lcd_gotoxy(0,0);lcd_puts(temp_lcd);

putcharl('R');putchar1('D');putchar] (F');putcharl(’ J;putcharl ("2');putcharl{’5');
puichar!(0x0d);

status_ 1= 1;
cnt_read=0;
defay ms(4000);
status 1=0;
loop2=1;
while(loop2)
{

kb = scan_keypad();

if (kb!=0)

{

if (kb=—"5") loop2=0,
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b

void main(void)

{

// Declare your local variables here

/1 Tnput/Output Ports initialization

// Port A initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In Func(=In
// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T State0=T
PORTA=0xff;

DDRA=0x07,;

// Port B initialization

// Func7=In Fune6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T State0=T
PORTB=0x00;

DDRB=0x00;

{// Port C initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func?=In Funcl=In Func0=In
/f State7=T State6=T State5=T State4=T State3=T Statc2=T Statel=T Statc0=T
PORTC=0x00;

DDRC=0x00;

/ Port 1) initialization

// Func7=in Func6=in Func5=in Func4=In Func3=Ii Func2=In Funci=In FuncO=In
// State7=T State6=T State5=T State4=T Stale3=T State2=T State1=T State0=T
PORTD=0x00;

DDRD=0x00;

DDRD.0=1; // 1 output 0 input

/f Port E initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In Func0=In
// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T State0=T
PORTE=0x00;

DDRE=0x00;
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/ Port F initialization

// Func7=In Func6=In Func5=In Func4=In Func¢3=In Func2=In Funcl=In Func0=In
// Staie7=T State6=T State5=T State4=T State3=T State2=T State]l=T State0=T
PORTF=0x00;

DDRF=0x00;

/{ Port G initialization

// Func4=In Func3=In Func2=In Funcl=In Func0=In
// State4=T State3=T State2=T State]1=T Siate0=T
PORTG=0x00;

DDRG=0x00;

/f Timer/Counter 0 initialization

// Clock source: System Clock

{/ Clock value: 16000.000 kilz

/f Mode: Normal top=FFh

/1 OCO output: Disconnected

ASSR=0x00;

TCCRO=0x01;

TCNTO=0x00;

OCRO=0x00;

// Timer/Counter 1 initialization

// Clock source: System Clock

// Clock value: Timer 1 Stopped

// Mode: Normal top=FFFFh

// OC1A output: Discon.

// OC1B output; Discon.

{1 OCI1C output: Discon.

// Noise Canceler: Off

/{ Input Capture on Falling Edge

// Timer 1 Overflow Interrupt: Off

// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off

// Compare B Match Interrupt: Off



{/ Compare C Match Interrupt: Off
TCCR1A=0x00;
TCCRI1B=0x00;
TCNTIH=0x00;
TCNTI1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;
OCRI1AL=0x00;
OCRI1BH=0x00;
OCRIBL=0x00;
OCRICH=0x00;
OCRI1CL=0x00;

// Timer/Counter 2 initialization
/{ Clock source: System Clock
{/ Clock value: Timer 2 Stopped
/f Mode: Normal top=FFh

{// OC2 output: Disconnected
TCCR2=0x00;

TCNT2=0:x00;

OCR2=0x00;

{// Timer/Counter 3 initialization
// Clock source: System Clock
/I Clock value: Timer 3 Stopped
// Mode: Normal top=FFFFh

// Noise Canceler: Off

// Input Capture on Falling Edge
/1 OC3A output: Discon.

// OC3B output: Discon. \

/1 OC3C outpui: Discon.

// Timer 3 Overflow Interrupt: Off

// Input Capture Interrupt: Off
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// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
// Compare C Match Interrupt: Off
TCCR3A=0x00;

TCCR3IB=0x00;

TCNT3H=0x00;

TCNT3L=0x00;

ICR3H=0x00;

ICR3L=0x00;

OCR3AH=0x00;

OCR3AIL~0x00;

OCR3BH=0x00;

OCR3BL-0x00;

OCR3CH=0x00;

OCR3CL=0x00;

// External Interrupt(s) initialization
/ INTO: Off

H INT1; Off

/ INT2: Off

// INT3: Off

/{ INT4: Off

/ INTS: Off

/ INT6: Off

/f INT7: Off

EICRA=0x00;

EICRB=0x00;

EIMSK=0x00;

// Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x01;

ETIMSK=0x00;

// USARTY initialization

// Communication Paramefers: 8 Data, 1 Stop, No Parity
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/{ USARTO Receiver: On

// USARTO Transmitter: On

// USARTO Mode: Asynchronous

// USARTO Baud rate: 9600
UCSR0A=0x00;

UCSROB=0xD8;

UCSROC=0x06;

UBRROH=0x00;

UBRROL=0x67;

// USART] initialization

// Communication Paramelers: 8 Data, 1 Stop, No Parity
/{ USARTI Receiver: On

// USARTI Transmitter: On

#/ USART]1 Mode: Asynchronous

// USART1 Baud rate: 9600
UCSR 1 A=0x00;

UCSRIB=0xD8;

UCSRIC=0x06;

UBRR 1 H=0x00;

UBRRII-0x67;

// Analog Comparator initialization

// Analog Comparator: Off

// Analog Comparator Input Capture by Timer/Counter 1: Oif
ACSR=0x80;

SFIOR=0x00;

// ADC initialization

// ADC Clock frequency: 1000.000 kHz
/i ADC Voltage Reference: ARET pin
ADMUX=ADC VREF_TYPL;
ADCSRA=0x84;

// LCD module initialization

led init(16);



// Global enable interrupts

#asm("sei")

printf("Test R§232\r\n");

delay ms(2000),

test={);

RXD=0;

status_gps=0;

if (test==0) /MIN1T initial module gps

{

sprintf{temp lcd,” initial GPRS ");
lcd_gofoxy(0,0);lcd puts(temp_lcd);
sprintf{temp_lcd," Please wait ...");
led_gotoxy(0,1);lcd puls(temp_lcd);
delay ms(2000),
sprintf{temp lcd,” initial SMS ");
led_gotoxy(0,2);lcd_puts(temp_lcd);
sprintf{temp_lcd," Please wait ...");
led gotoxy(0,3);lcd_puts(temp _lcd);
RXD=0;
while(RXD==0) /389U OK AAVI
{
/printf(" AT+CMGF = 1"); putchar(0x0d);
printf("AT"); puichar(0x0d});
delay_ms{1000);

}
RXD=0;
while(RXD==0) /#309UND19z1 OK NAUIN
{
printf("AT+CFUN = 1"); putchar(0x0d);
delay ms(1000);
1

RXD=0;
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while(RXD==0) /599UN193H OK navu
{

printf"AT+CMGF = 1"); putchar(0x0d);

delay ms(1000);

}

led_clear();

tel[10]=" "

led_gotoxv(0,1); led puts(tel);
sprintf{temp _Icd," Initial OK ");
led gotoxy(0,2);lcd_puts(temp lecd);
delay ms(1000);
BUZZER=0;delay ms(500);
status —=0;

flg_sendl=0;

flg send2=0);

index_read=0;
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RUN={};
cnt_save=0;
while (1)
{ /ifor(i=3;i<14;i++) TEL_CALLIl] ="};
if ((Status_rf=="L")&& (round<10)) /ANEDTUZV09 RE = LOW Ui

v ¥
asaluniaaa lioe 10 A
{

if (cnt_buzzer<=10) BUZZER=1; //#4 10U

else if (cnt_buzzer<=50)  BUZZER=0;
else {cnt buzzer=0; roundt+,

if  (round >=10) Status rf=0;

}

rovnd_set=10;

}
else if ((Status_rf=="M")&& (round<20))



{
if (cnt_buzzer<=20) BUZZER=1;
else if (cnt_buzzer<=60)  BUZZER=0;
else {cnt buzzer=0; round++; if  (round >=20} Status_rf=0;}
round set=20;
}
else if ((Status rf=="H")&& (round<30))
¢
if (cnt_buzzer<=30) BUZ7ER=I;
else if {cnt_buzzer<=60)  BUZZER=0;
eise {cnt buzzer=0; round++; if  (round >=30) Status_rf=0; }
round ser=30;
)

Melse {round set=0;round=0;}
kb = scan_keypad(};
if (kb!=0)
{
/i $ xxxxxx yyyyyy | aaa bbb ccc h'!
if (kb=—="*")
{
index save=0; cnt save=0; index_read=0; index saveZ=(
led clear();
sprintf{temp _lcd,"Clear EEprom OK ");

led_gotoxy(0,2); lcd_puts(temp_led);

for (i=0;i<200;i+1)
BUFFER_SAVE[i]='"
delay ms(500);

}
clse if (kb=="0"

{
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led clear();
if (id_erro=="1")
{
sprintf(temp_lcd," Flash [RF] %c%c%c%c
" DATA_SAVE[13],DATA SAVE[14],DATA_SAVE[15] JDATA SAVE[16]);
Ied gotoxy(0,1); led puts(temp led);
}
else if (id erro—="2")
{
sprintf{temp_lcd," Flash [WT] %c%c%c
" DATA_SAVE[17],DATA_SAVE[18] ,DATA SAVE[19]);
! led_gotoxy(0,1); led_puts(temp_led);
}
else if (id error=="3")
{
sprintf(temp_lcd," Flash [SM] %c%c%c
"DATA SAVE[20] DATA SAVE[21],DATA_SAVE[22]);

lcd_gotoxy(0,1); led puts(temp_lcd);

if (Status_rf=="L") {sprintfltemp lcd," Low "); BUZZER=I,
) RUN=1; cnt buzzer—0;lcd_gotoxy(0,2); led puts(temp_lcd); }
else if (Status ri—"M") {sprintf(lemp lcd,” Middle ");
BUZZER=1; RUN=I; cnt_buzzer=0;lcd gotoxy(0,2); lcd_puls(temp _lcd);}
else if (Status rf=—'H") {sprintf{tlemp lcd,"” Hight ");
BUZZER=1; RUN=1; cnt buzzer=0;lcd gotoxy(0,2); lcd_puts(temp lcd);}
delay_ms(5000);
}
else if (kb=="2"

{
BUZZER=1; delay ms(500); BUZZER=0,
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else if (kb=="8")

{
BUZZER=0;
Status_ri=0;
round=0;
round set=(;

}
else if (kb=="1) // <<
{

if (index_read>0) index_read--;

ii = index_read*24;

led_clear();

sprintf(temp lcd," index %i ",index read); lcd_gotoxy(0,0); led_puts(temp_led);

sprintf(temp _lcd,"Time : *); ted gotoxy(0,1); led_puts(temp_lcd);

led putchar(BUFFER SAVEVii]); lcd_putchar(BUFFER_SAVE[ii+1]);
led putchar(":'};

led_putchar(BUFFER_SAVE[ii+2]); led_putchar{tBUFFER SAVEL[ii+3]);
led_putchar(":');

led putchar(BUFFER SAVE(ii+4]); lcd_putchar(BUFFER SAVELii+5]);

sprintf(temp _lcd,"Date : "); led_gotoxy(0,2); led puts(temp_led);

led_putcharl BUFFER_SAVE[ii+6); led putchar(BUFFER_SA VE[ii+7]);
led putchar(/);

icd_putchar{BUFFER_SAVE[ii+8]); led puichar{BUFFER_SAVE[ii+9]);
led putchar('/);

led_putchar(BUFFER_SAVE(ii+101); icd | putchar(BUFFER_SAVE[ii+11]);
Hed putchar(/);

led_gotoxy(0,3);

lcd_putchar(BUFFER_SAVE[ii+12]);

led_putchar('|’);

lcd putchar(BUFFER SAVE[ii+13]);
lcd_putchar(BUFFER_SAVE[ii+14]);lcd putchar(BUFFER_SAVE[ii+15]);led_putchar(BUFFE

R_SAVE[ii+16]);
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led putchar(|');
lcd_putchar(BUFFER_SAVE[ii+17]);
led_putchar(BUFFER SAVE[ii+18]);lcd | putchar(BUFFER_SAVE([ii+19]);
Ied_putchar(|');
lcd_putchar(BUFFER SAVELii+20]);
fed putchar(BUFFER_SAVE[ii+21]});led_putchar(BUFFER_SAVE[ii+22]);
led_putchar('|’);
led_putchar(BUFFER_SAVELii+23]);
fHfor(i=iisi<ii+16:i++)  {lcd putchar(BUFFER SAVEI(il); }
Ned_gotoxy(0,3);  for(i=ii+16;i<ii+20;i++) {lcd_putchar(BUFFER_SAVEI]); }

delay ms(2500);
}
else if (kb==3") //>>
{
index rcad++;
ii = index_read*24;
led_clear();
sprintf{temp lcd," index %i ",index read); lcd_gotoxy(0,0); lcd puts(temp_lcd);
sprintf{temp_tcd,"Time : "); led_potoxy(0,1); led | puts(temp _lcd);
led putchar(BUFFER_SAVE[iil); lcd - putchar(BUFFER_SAVE[ii+1]);
Icd_putchar(""");
lcd puicha{ BUFFER_SAVE[ii+2]); led_putchar(BUFFER_SAVE[ii+3]);
lcd_putchar(':");
led putchar(BUFFER_SAVE[ii+4]); led_putchar(BUFFER_SAVE[ii+5]);
sprintf{temp_lcd,"Date : "); led gotoxy(0,2); lcd_puts(temp lcd);
tcd putchar(BUFFER_SAVE[ii+6}); led_putchar(BUFFER_SAVE[ii+7]);
led putchar(/);
led_putchar(BUFFER_SAVELii+8]); led_putchar(BUFFER_SAVE(ii+9]),
led putchar(/");
led_putchar(BUFFER SAVE[ii+10]}; Ied | putchar(BUFFER_SAVE[ii+111);

/Ned putchar('/);
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led_gotoxy(0,3);
lcd_putchar(BUFFER_SAVE[ii+12]);
lcd putchar('|’);
lcd putchar(BUFFER SAVE[ii+13]);
led_putchar{BUFFER_SAVELii+14]);lcd | putchar(BUFFER SAVEI[ii+15]);lcd | putchar(BUFFE
R _SAVELii+16]);
Ied_putchar(’|');
led_putchar(BUFFER_SAVEIii+17]);
lcd putchar{BUFFER SAVE(ii+{8])lcd | putchar{ BUFFER SAVELii+191);
led_putchar('[);
lcd_putchar(BUFFER_SAVE[ii+20]);
led putchar(BUFFER_SAVE[ii+21]};lcd _putchar(BUFFER_SAVE[ii+22]),
led putchar('|');
lcd_putchar(BUFFER_SAVE[ii+23]);
Med gotoxy(0,2);  for(i=ii;i<iit16;i++)  {led putchar(BUFFER_SAVEL[]); }
MNed gotoxy(0,3);  for(i=iit16;i<ii+20;i++) {led _putchar(BUFFER_SAVE[il); }

delay_ms(2500});

}
led clear();

led gotoxy(0,1);lcd puisf(” Stand By SMS ");
sprintf{temp_lcd," Time remain %i ",80-cnt_save); lcd_gotoxy(0,2); led _puls(temp_lcd);
sprintt{temp_lcd," Alarm %02i/%02i ",round,round_sct); led gotoxy(0,3);
led puts(temp lcd);
delay _ms(200);

if (RUN==1)
{
if (cnt_run++> 50)
{
RUN=(;
BUZZER=0;

cnt run=0;
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if {cnt_save++ > 80) // 20 sec
{
cnt_save=0;
led_clear();
index_save=0;
status_r=1;
cnt_read=0;
cnt_pood=0;
RXD=0;
led clear();
icd gotoxy(0,0); led_putsf{("Waitting ....");
printf("AT+CMGR=1\r");
time reset=0;
while(RXD==0)
{
if (time_reset++ > 20 ) RXD=1;
delay_ms(100);
j
icd gotoxy(0,1);
TEL CALL[0}=0"
TEL_CALL[1]=8,
for(i=4;i<12;i++)
{ TEL CALL[i-2]=TEL CALLI[i);
}
if ( TEL_CALL[0] ==tel[0])
if (TEL_CALL[1} = tel[1])
if (TEL_CALL[2] == tel[2])
if (TEL._CALL[3] == tel[3])
if (TEL_CALLI[4] = tel[4])
if ( TEL_CALLI[S] = tel[5])
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if ( TEL_CALL[6] == tel[6])
if (TEL_CALL[7] == tel{7])
if (TEL_CALL[8] ==tel{8])
if ( TEL_CALL[9]} == tel[9])
{
for(i=0;i<10;i++)
led putchar(TEL CALL[i};
//% 12020 235465 111 222 333 H !
led gotoxy(0,2); for(i=0:i<16;i++) {lcd putchar(DATA SAVE[]);

delay ms(15); }

led gotoxy(0,3); for(i=16;i<24;i++) {led putchar(DATA SAVEIi]);

delay ms(15); }

H

i

"

i

"

i

/"

"

H

delay ms(1000);
BUFFER SAVE[index save2]- DATA SAVE[l]; index save2++;

BUFFER_SAVE[index_save2]= DATA SAVE[2]; index save2++;

BUFFER_SAVE[index save2]= DATA SAVE[3]; index save2++;

BUFFER_SAVE[index save2]= DATA_SAVE[4], index save2++,

BUFFER_SAVE[index_save2]= DATA SAVE[5]; index save2++;

BUFFER_SAVE[index save2]= '0% index save2++;

BUFFER_SAVE[index save2]= DATA SAVE[6]; index save2+t;

BUFFER_SAVE[index_save2]= DATA SAVE[7]; index savel++;

BUFFER_SAVE[index_save2]= DATA SAVEI[8]; index save2+t;

BUFFER SAVE[index save2]= DATA SAVE[9]; index save2++;
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BUFFER_SAVE[index_saveZ}]= DATA SAVE[I10]; index save2++;
BUFFER SAVE[index save2]= DATA SAVE[11], index_save2i+t;
BUFFER SAVE[index save2]= DATA SAVE[12]; index save2it;
BUFFER_SAVE[index save2]= DATA SAVE[13]; index save2++;
BUFFER_SAVE[index_save2]= DATA SAVE[14]; index save2++;
BUFFER SAVE[index save2]= DATA_SAVE[15]; index_save2++,
BUFFER SAVE[index save2]= DATA SAVE[16]; index save2++;
BUFFER_SAVE[index save2]= DATA SAVE[17]; index save2++;
BUFFER SAVE[index save2l= DATA SAVE[!8]; index save2++;
BUFFER SAVE[index save2]= DATA SAVE[19]; index save2++;
BUFFER_SAVE[index save2]= DATA SAVE[20]; index save2++;
BUFFER_SAVE[index_save2]= DATA SAVE[21]; index_save2++;
BUFFER_SAVE[index save2]= DATA SAVE[22]; index save2++,
BUFFER SAVEl[index save2]= DATA SAVE[23}); index save2++;
id error = DATA SAVE[12],
Status rf= DATA_ SAVE(23],
led clear();
if (id error=—"1")
{
sprintf{temp lcd," Flash [RF] %c%c%c%c
" DATA_SAVE[13],DATA_SAVE[14},DATA SAVE[15},DATA_SAVE[16]);
lcd_gotoxy(0,1); lcd puts(temp_lcd);
}
else if (id_error=="2")
{
sprintf{temp_lcd,” Flash [WT] %c%c%¢c
"DATA_SAVE[17],DATA SAVE[I8].DATA SAVE[19]});
led_gotoxy(0,1); led_puts(temp lcd);
}
else if (id_error=="3")

{
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_ sprinif{temp lcd," Flash [SM] %c%c%c
".DATA SAVE[20],DATA SAVE[21],DATA SAVE[22]),
led_gotoxy(0,1); led_puts(temp lcd);
}
if (Status_rf=="L") {sprintf{temp _lcd," Low "); BUZZER=I;
RUN=1; cnt buzzer=0;lcd gotoxy(0,2); icd puts(temp_lcd);round=0;}
else if (Status_rf="M") {sprintf{temp_lcd,” Middle ");
BUZZER=1; RUN=1; cnt buzzer=0;lcd_gotoxy(0,2); led_puts(temp_lcd);round=0;}
else if (Status_rF=—"H") {sprintf{temp led," Hight ");
BUZZER=1; RUN=1; cnt_buzzer=0;lcd gotoxy(0,2); lcd puts(temp_lcd);round=0;}
ffdelay ms(5000);
}
printf("AT+CMGD=1\"); delay_ms(1000};
/f printf("AT+CMGD=2\"); delay_ms(1000);
/I printf("AT+CMGD=3\"); delay ms(1000);
TEL CALL{0]-0;
TEL_CALL{1]-0;
TEL CALL{2]=0;
TEL CALL{3]=0;
TEL CALL[4]=0:
TEL_CALL{5]=0;
TEL _CALL{6]=0;
TEL_CALL{7]=0;
TEL_CALL{8]=0;
TEL_CALL[9]=0;
delay_ms(2000};
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