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Project title Automatic Liquid Fertilizer Mixer
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This thesis presents a project on the design and construction of liquid fertilizer to the
spray mixture, The motor will absorb water and fertilizer to the tank by using a microcontroller to
control the operation that works with Real Time Clock (RTC), The results show that the automatic
mixer can mix the water and fertilizer in the ratio desired up to 20 liters of water usage. After the
water and fertilizer are mixed, the liquid fertilizer can be sprayed on-lime manner. The levels of
the liquid fertilizer as well as the spraying and mixing time can be changed depending on the

user’s requircment,
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»2 D2 1M2578 iy
2 L ac v 2 L R
1 3 é .
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u2993n13anaInsia1uTnsaeniiis1ws 19 Real Time Clock (RTC) [3] 5311
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I wesdadasiineudniae’ (Dallas Semiconductor) Tirfarfudedoyanuy 12¢ (nter-Ic
Communication) Fufutniufiannsodems gaeafianis (Bi-direction bus) 141701989 DS
1307 ﬁy’umuﬁmﬁmﬁ'auﬂa?u‘lﬁ it $2 109 Su Sufl @Wounasil g szvvnmmwsoia
Tnuagiluuy 24 9709 n¥e 12 $2Tue meluiszuuasrnaeuundasioid Tavdh
undasrwlWndngndaly Ds1307 annsoadad U1 nnuunmessuasiadely Taud
Geemnsninudoyal?R Tassatredivrianua s andaansluguit 2.6 uastinwasdoants

s
NNUVDIN A9 A

sy 7 8 vee

x2 [ 2 (] sawioun
vaar [ 6] =
GNB [ 4 5[] sba

DS1307 8-PIN DIP

U7 2.6 funibennle® DS1307 (3)

(] ¥
M157197 2.1 SwazBoatuduvesninelFruvesledvinuma DS1307

k) ez

1-2 | X1, X2 WeetunTanoannui 32.768 kHz eadugmnaeialiiuled

Vo o 1 ar ° ey 1 4 1
3 | VBAT: l9odunuawes 3Taadmesnuimaniau lunsdn 1uii Iwidassw

4 | GND: 1dsensiag

5 | sDA: mudedeyadluszuutie 12¢

6 | SCL: nidgyanaundmdmivmssudeioyadiossuuiia 12¢

7 | SQW/OUT: vuemnadyaaiauni 1w (Square Wave) sunsoidennniua'ld

8 | vee: 1wolWidng +sv

2.4.1 szuum3iuasdeyaunvI2C (Inter-IC Communication)
szuTadoyauuy 12C (nteriC Communication) 1gnianniu TanSimAmld
(Phillips) msfudsdeynlfeaudygioufiviun 2 fu Aeawdyg udoya SDA (Seriat Data
Line) oo dayey 1m4u1#n1 SCL (Serial Clock Line) fimsmanunfunuuinamesuazaall
(Master, Shave) Tasgunsaffivhmiiiduinmans (Masen fie luTasnonInsameses
augumsSudedeya naznugudygiann@niuu scL - druginssimayl (Slave) o

¥
DS1307 u‘uﬁlzﬁw‘mmu‘lﬁmimnﬂ.mmqﬂnmfmﬁmﬁ (Master)
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msi1dos iy Tulasnew Insaweddoszuuiia 2¢ thiamnsai1dlasdod
dumungdndananslugild 2.7 lunsdiidesnisdesmsuminsaiauad (Slave) nateda f
awnsai1klasdemlnsalouml (Stave) vumduly msdadedemsszninmingel
1naaes (Master) uainy (Stave) idnzdatis vzgauun Tatieniasa (Address) vaegunsal

4 . . s
aual (Slave) Favzgnaaningilnssiumaes (Master) TSaginsolanail (Slave) nouisuns

Sudsdeya

Yoo Vee
Yic
T 1
Wee 1
g D51.307 %
_-':q,uld
{RPU_|RPU |At S5 { SDA
Wieredsuireline 8| sa 3
7| saw/aur __:I_—
APU = 4/l l
GHD
4

z

)

51/ 2.7 maeuso DS1307 vy Ty Tnsneu Tniamas ez uutianu 12¢

ar 1 u’: =t 5 |
ms Sudsdoyauuy 12¢ siuiidefmunsg 2 dszmsdo
ar 1 q' 3 b1 A.l 4 1 1 3
n) msfudedoyasiSuinlddetaiianuzamnin
v) lugreivihmssudsdoyney audyau sDA dselanldouaazluglei scL
Haauziluaadn “1” 81 SDA nsulfsuaatuelugeit scL dluastn “1” oz

= 1 o ar LY 9
ﬂ’El'J"llﬂHﬂtyiy'lmﬂTUﬂi]ﬂ'li5']Jﬁ~1‘llﬂl‘.l,ﬂ

anmsvnamssudedeyanuy 12¢ annsoutisesn lailh 5 anmzduiudaaasly
1 »
317 2.8 uazNTwazBuAAIll

o s

1. @0 (Bus not busy) dygnm SDA uaz SCL Hssdudaenauily High

2. Léuﬁ'a%’aqa (Start data transfer) ﬁmnﬂ%‘um:ﬁ'uﬁ'mﬂmmmm SDA 90 High iy
Low Tnvaiz# scL fiszaudayanondiu High Ael3

3. wyadsdioya (Stop data transfer) ﬁmsnﬂ%"uuszﬁuﬁmmwmm SDA 910 Low 111U

@

High luvmst SCL fissdudaanautiu High Mald
4, Sudsdoyn (Data valid) Tmsiudedoyariumodyau spa Tasdoyauraziinegn
] ] ko
dalugaen scr Hszduilu High Taolugedi scL Haoruzihe High gy SDA
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wies hifenisalfoussdudynian SDA (Serial Data Line) vzitldousedive
1 »

dyau Tuyaeh scL lszaudpaianiy Low miniy ansnasgumsasdeya 1y
y r H - o~y A o

1c fidunsadifoyadonrwidygranidnigega 100 kHz # Inuanismian

5ITUAT LD 400 kHz 7 Inuan15H19uurs? uddmsu DS1307 ansernanldly

>
Tnuasssuaunniu
a = d? ar ot ar [ 9 o

5. 18U (Acknowledge) (Na¥UNT Al Tudedoyansvuds Tnoginsel Master

o

i

dosarsadyau Clock uu SCL dngn gunselfidiudsudeyassiossiud

A g L. 1 Qs at
i SDA Tty Low iiveddadesui s dnudoyansund

1 . ' ]
Start condilion ' Data Valid Acky) Stop condilion

i

Pl InsB LSB

3tlfi 2.8 msFudsdoyarinnie 2c

TunisSudsdoyarmia 2c gunsel Master sziiudardsdygranfiniuy spa
» ] 1 4
waziftudanauguamuzGunnrnga enunumsudsdoyaimuanisdedeyaluds
] ] ¥

gunsal DS1307 Aandaaluglii 2.9 TulasnouTnsamaeiesadisaniidusou vimiudes
1 i L =y & J =y =,
dedoyatiogyat DS1307 1A 7 adsiia iy 1101000 wazamdaniassyfimmevesdoya

] ¥
Tunsdifidumsdoudoyans Ds1307 wdouilu 0 viniiululasnonInsaeioedod
o v oA e o = = ¥ £ - ¥
Aumiafiognivluiimaeivas DS1307 Adoansdoudoyans ud S sreudoutoyans Tau
umsdsdoyausay ludezdessaiin ack 910 DS1307 Wn'lud Wodeounsuuds fezas

ANEHYAHONAUTAD UL I

Slave Address Raeglster Address Data{n) Data(n+1) Data{n+X)
[s[ 1101000 [OJA] sxswoo JAT socxxwacx AT xxxxoxxx JA] «v. [ xxwomxx JAIP]
$-START
A-ACKNOWLEDGE
P.-STOP SLAVE ADDRESS = DOH

UM 2.9 msidoudeyagunsal Stave Autir 12c
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ar o s H a
nssudeyaningUnsal stave daeanalugii 2.10 SuusnlulnsnouInsaanidos

2 & Pl o A oo
adraanzGunou Minmiudesdifioguas DS1307 vuia 7 dindefiauily 1101000 uazay
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ABuSUToYnvINgnsai 584 (Slave) Moz lud Tasdmmishsndanszduegiugumia
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Tamesnaviine Feozitludumisiegaildimsdisudeyal’ desmdoyansuudaz
o LA e s Ly
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o Tunsdindiu ludgaio gUnialudn (Master) Aoada “not acknowledge” niu il

Slave Address Datafm) paafnt1) Datan+2} Dara(n+Xx)
Is] 1101000 F1[A] omxomx [A] xzcooxx [A] xxevoxx JA] ..o [ xooaxx [AP]
5-START : ' -
A-ACKNOWLEDGE
P-STOP $LAYE ADDRES$ = D1H

717 2.10 mssmdoyasinginselses (Slave) rtia 12¢

= o [
molu Ds1307 Hi3mmes mululdinudeyanaivuia 7 Tud 00H-06H Aaneaslugil
#i2.11 deyaduan uazTunszgrinueglugiluesasgu 10 ansadon Tan iiaunu
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12 %2104 v30 24 ¥ Tua Taudmuafiiia® 6 fusaasa 028 Taoduilu “1” seilumsvia
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Mulvua 12 9109 naze@enuus 12 927us A1da 5 luueansa 024 Wuselduaasnt
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0 5% =5 ] 10HR HOURS 0023
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0 0 10 DATE DATE
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] 1 4
fupaase 07H WS Saimainnqumsintuves sSQw/ouUT Insfisoazidoadeil
n) OUT (Out control) 1¥Arnnup1vivg

b4
U) SQWE (Square Wave Enable) 1¥nIuguesadanmednulu DS1307 Tavdhiiadl
il “1” szflumsileeendanmes
) RS (Rate Select): 1¥MIURuA2IMAYDY Square Wave tiloilanisthamivea
) L4 ar = Py J ) s ar
peadaney Iavannsadiultouninld 4 amuddedu Auaadlumang

fl2.2

M3190 2.2 NsuRuANdssafaamesAumaaiia RS1, RSO

RSI RS0 SQW OUTPUT FREQUENCY
0 0 1 Hz
0 | 4.096 kHz
1 0 8.192 kHz
1 ! 32,768 kHz

=y
2.5 NYvUFAAINAUDAYA

Al A ¥ A =3 ar ot b g o
velaAY Hﬁllﬂﬂ“]ﬁﬂﬂcl‘ﬁ.hiﬂiﬁ il L‘In]'l-l"ilE]llﬂﬂ‘ﬂﬂ‘l.lu'Iﬂﬂ‘UHﬂFI'JE]ﬂ‘HiﬁB\?‘U‘i inAa m

AIFARAG DL 8 1A
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A L} 1 ar
g 2.12 dunsssuanswarusoueadd (LCD) 11 1 derdriunsad (GND) 11 2
Y dv L4 ﬂ ar ] S ]
oy IWiGes 5 Taad 113 Whundfuanuaisueseioadd (LCD) daww1 456 11 12 13
4,
14 ihmuguidannntylnsaeu Insawmed

q 180 Tusunsu Code Vision AVR tifotlougu'lulasnouInsamesth tudamua
s o ' A o L T a
wosa ldsunsuazihimsvenmsdevwead@einlulnsasu Insawesuld ethnsdow

ar o

» ]
A9NUsUURINBATRAT 15 do1Hifus 5 Taadu 16 #8NT199 (GND) Hdd 1 udesuLIn 3

iHeannsesiunszuaneunaidvoLeada(LCD)

1
2.6 WU MNA (Keypad)
¥ ar A w1y [ o ° ¢

Tdndnmsaunu hesurdoyamdsluTasnounsamas Tavdmuanesad(port o)
voalylnsnon Iniaians (ATmagassisr) Wlunefadmsuiudoyanilssuana ssfui

¢ o4 4 ' o 4 'y a & o a g o
AsIneInfifounevonauilames IDC2 ludosde lWifoiunzning Avrezilogweia 7

o 4 el ar o ] td o g

WA 11190 INIE unanumunan Tasdmuald peo pel pe2 (huae1vWe uag pe3 ped pos

pe6 iliaBume

KEY?
KEY_PHONE TYPEL

31 2.13 mydelFaruuwnatjuna (Keypad)

2.7 MIFINUABHRAADS (Computer Languages) [4]

] ]
& o

A ada QII [d 1 1 3 ]
ivannaty (CPU) azgndrudronidanieglugiluouavgruasunniu udms

14
ar

deudravgreaiiuFeswniansndile dniudsuiiudedidnaradungslums
wlamndrouTdegluaugmaes hlddsoudousidalugdvssnnadausudhlands
dnmeszsaaldiihuida lugilveunvgmanldnoufiunesidilede 1y msuanyives

oy o 9 cif ]
AU wosuLa 1AE 3 tuude
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1. upHuwILDD (Assembler) (Tudmdanyueauynud Fudunmsedumlisiihy
&

MYNATBY
o ~ o ar [y Y

2. Bumendined (interpreter) indmnlanseduge Wunmsulanmnsefugeldiiy
muunies Tasldndnmsuafazlse loanTesrdamnnohidaludrTusunsy fa

= o ] -~ -
udasmesganisudammuazvzuanid wisdornnaimne I §iiouTusunsy
uf lvldsunsnldiZoudos iiedidouTUsunsuudluSoudouadwda fidou
b4 1
Tusunsuesdeai IsunsumudaniuBnasaoundos lununda
J . i o ar LY
3. new'lwiaes (Compiten 1udwnlanwissduge dumsmlanimnszdugaliidu
A @ 3 = 9 e "o a J
aMuunied lagiinsudanaldsunsy wasudaasswazidvadenananafinady
F 1 -
waviua e ldduiioulsunsudufiunisun lv T sunsulfiSoude dedidou
=1 A ° q‘: 1
Tdsunsuud tuadauda ddou Tlsunsuzdonh lilsunsuuunlapiwidnasaisund
v linufiAa
=
2.7.1 W 5uasuA 1M (C Programming) (4]
= 8} ar =) a’: I A = CU- | a A Qs
munnldsvanuivygegadadennsudeilogiufonivid FagnauiTao Ken
. & o a &4
Thompson 118% Dennis Ritchie 111 1972 TasMaana 18500197a0102121 BCPL 4afizeison
F [ v [
@y 9 11011 (8) dniumeiideninnmiifdenid vennmivn i i@dainnmieades

Y 4

o A wa o d u‘: 12 ar q’: ) ar o o
nmzuuﬂgmmsgunm (Unix) LA UAY muummuuu‘lums:uuﬂguﬁmﬁ gunty

gy A

. a0 at ) or = g/ 1 ar d o o ot
(Unix) Jeearanuanuiion ludinindaionsuny gauidsdidavesniuidne Inseadion
ar 1 < a o = o W ¥
mnzaunu Tsunsuuinalvg Tdsunsuidn q Adsuninmudannsahmsmiuldiy
¥
Tsunsuunalug 18 uazuenvinilnmddaamisodhfiaginsolais (Hardware) 18 lid1g

VINAWILDFUIVE (Assembly) HldmuidgnialiidunniiianuaunsaBuvevia

gﬂﬁ 2.14 Ken Thompson 110 Dennis Ritchie é’ﬁﬂﬁumm@
' - & o = 7 o ¥ ¥
ﬂﬂuﬂﬂzﬁﬁﬂﬂﬂﬁlu'ﬂﬂﬁLlﬂiuﬂﬂﬂﬂﬁmﬂs VULILIN 1T 'Iﬂﬂﬂﬁﬂiﬂqﬁ'ﬂllﬂﬂﬂ'ﬂlmﬂﬂﬂ'ﬁ
~ ar u‘: da = ad g o’: P
vod lilsunsufiazWain nndundimserdilymansasudsudilyvt sindudaive

14
= 1 b a é
anwAalunsudilymedraduduaey TudoulugduuuTusunsuamlussdvgs deoz



17

¥
WugisuesIfa Tasunsu (Source code) 1intiustee 14neulwines (Compiler) 1n¥hins
R 4 q & 4 A
uilaaTRaT1lsunsu (Source code) voua i umunnioaiues daluduneuiinailfis s
1 & . ] o A . . or
{311 Object code VIMINADNTMITDS (compiler) AYLINI31TOY (Link) Object code 18114
HarFumaimlumbndudoya (Libraries) e 9 Adududenms1amud iy 131y
[ 9 o 5 °
mizeanuwdusnansodszuanalysunsy (Run) oguanmsviramuelilsunsyld
= Y = ] o 3 A A« ar =y o 1 S g
vn lsunsulideranain winveinmisudlv niehiGondulummaeuiuneii nshiin
(Debug) WD
2.7.2 YoAveanng
9
L w3118 1w T Insneufinaes dwduuin 8 ia 16 1 32 Oa dinouines
A = o [Y] ~ ar - 3 A -9 oy Itg 1 ar
uieneutiuaniszavnwnIYy Inisdans 1gaude Ididwinasgu Liduegiu
o o o o
Tsunsudaszuuau vieginsudidnnseiind (@13aud)
2. MnaliguandrauSinuail Inseadandioi uazannso1¥auimiuld
- ] o @ =5 Y Y o o o o 3 -]
3. MYIENAINEUAD annsmmzasszauan dhdueTans iawlaEwee
A g o =5 o
wdfe mdduney lwaes
d H
4. amndunmnii Tnssadh
2.7.3 Insaedannd
# header
main()
{- AMmuaauils
- MruanA Bl
- Hansu tugrlmaniun
- MIANIRY
- RO
}
function a()
{
oS oA o o o .
(dnnlsgneumndoniy #a5u main)

}
function b()

a - o (] o o o = a0
nanmistiieadu lunis@oudaaesa vy dmdansumssimuaniniimesdis

wilnwazBvafinn Audeneunsednm ldeinmisde msdouldsunsuawdlade i
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QLAY

v d'l + : u
mmﬁmﬂsmwauﬂﬂmaﬂuu

] »
Tumsafranosmanijunida Tuld Tdimsfnundeyauaziimseenuuuauldiiu
(] A .‘,’ o b -y 1 4 v 14 ] ]
nassnuguianniadsnamshanveremes 19 Tasli Inssairehidudeuasdudonts

1

QA

:1 ¥ dll : LY
3.1 “lmﬂ‘émm‘ifrﬂalﬂiamﬁuﬂﬂmaﬂiuum
v o A a oy 3 a

tumsadrndesnwqumshanmennsowmaudjusa lnialiduaounisiien  Tae
A ﬂ;ﬂ 1 1 4 : ar /ey or ¢
GunINMseanuuUsIitudInilisnovan 9 veuniaanauijuiiion lulasuidun 1993
unaen1o v (Power Supply) Taumsldasssualasiimote W dduuss luTnsaouInsames

k4 ¥ .

OUARINALDATA (LCD) uazumnes i damasluzift 3.1 dnusslfunaay (Keypad)

) H o 1 n’: o o é
Tigeeld HiRandsnnildresnmuaudiinisnageunistisuvs uniswwaudfs

unasso’lv
h 4 ‘l’ ‘l’

A o =4 o o
WUAAIHNAUDATA Tulasnoulnsaiaes SladiazyeInDs
M
UHSYUNA

[] ¥
517 3.1 unuduapuMIhIIUYBINABIA LR

32 danweriniveunfewandjodalua
danlszneuitithirenaing (Software) veaniesnauilniisnTuid 1un
3.2.1 Tsunanifadthuedond
TusunsuTfndsuiedons (Code Vision AVR) fagilit 3.2 #l3iGuuTlsunsunnng

wazmlassvamidunugudunn
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WP Irbolach

YO and Sy
foi the Admet AYH Famdy of Microcosroliers

Yorsion 2 029 Evalvaion
©Copyrighl 19532003 Paval Hawter, HP InboTech #41.
Ipmiotch £y

Fontrmish_ky o i ot ariy

51 3.2 hlsuunsuifaisuiodens

TusunsuTfaiswueders (Code Vision AVR) iilunen Indiaesfsnuogaiausianms
W TlsunsuasfarmniaTilsunsy 18 Taoda lui@nasnadinisaon wd lsunsurm
wdr TaoaafuayluTnsnouInsawed fiegluasega AVR Microcontroller Talsunsu'ld
ooniyy 17 1F e @ s zunl §iiRn1s iy Windows 95, 98, ME, NT, 2000 1108 Windows
XP

Fnondinesiitsmsdouiilndfvatuinasguiidiu Anst ¢ uaidesdhalala
Tsaadhefdandranaislu Tnsnew Tnsaiaosasenn AVR Sansdavuzannsomu@n1d
Taomu Inssadraamiilasnssuues Tulasnoulnsamesaszgn AVR uazaudesms
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Features

* Hlgh-performance, Low-power AYR®8-bit Microconirolier
* RISC Archllecture
- 130 Poworful Instructions - Most Single Clock Cycle Execullon
— 32 x 8 General Purpose Working Reglsiers
— Fully Statle Operatlon
- Up to 16 MIPS Throughput at 16 MHz
= On-chlp 2-cycle Muliplier
* Nonvotatlle Program and Data Memorles
= 8K Bytes of In-System Sell-programmable Flash
Endurance: 10,000 Wilte/Erase Cycles
— Optlonal Bool Cods Sectlon with Independent Lock bits
In-System Programming by Cn-chip Boot Program
True Read-While-Wrlte Operation
- 512 Bytas EEPROM
Endurance: 100.000 Write/Erase Cycles
= 612 Bytes Internal SRAM
- Up 1o 64K Bytes Oplional External Memory Space
- Programming Lock for Sollware Securily
+ Perlpheral Fealures
— One 8-bll Timer/Counler with Separate Prescaler and Compare Mode
- One 16-blt Ttmer/Counter with Separale Prescaler, Compare Mode, and Caplure
Mode
- Three PYWM Channels
= Programmabte Serlal USART
- Master/Slave SPI Serlal Interface
- Programmable Watchdog Timer with Separate On-chlp Oscillator
~ On-chlp Analog Comparatar i
* Special Microcontroller Fealures
= Power-on Resel and Programmable Brown-out Detecllon
- Internal Callbrated RC Osclllator
= External and Internaf Inferrupt Sources
- Three Sleep Modes: Idle, Power-down and Standby
* V0O and Packages
- 35 Pregrammable /O Lines
- 40-pIn PDIP, 44-fead TQFF, 44-lead PLCC, and 44-pad QFNMLF
¢ Oporaling Vollages
- 2,7 - 55V lor ATmegas515L
= 4,6 - 5.6V for ATmegaas15
* Speed Grades
- 0-8MHz for ATmega8s15L
- 0- 16 MHz for ATmegaa515
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8-bit AVR®
Microcontroller
with 8K Bytes
In-System
Programmable
Flash

ATmega8515
ATmega8515L

Summary

2512J5-AVR-10:0€

I Note; This is a summary document. A complate documarr
mEl is available on our Web sile at www.almel.com,



Pin Contigurations

Flgure 1. Pinoul ATmega8515

rOIP
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focoTo PRo 1 wpvee
etz 3917 PAG (ADD)
(U0 PR2]a 2811 PAL (AD1)
A1) PBa ch 37 1 PA2 (AD2)
|SS)PRaC]s 361 PA3 (AD3)
(MOSH PAS o 361 PAL(ADA)
{MISyPRB Y 7 M3 Pas (ansy
sy Pa7 8 33§71 PAS (AD&)
REFET o az|p paz (ao7)
(RXD) PO 10 310 PEO (ICRINT2)
{T0X) PN CH1 1 wheEL {1 By
(NT® fD2 12 29D PE2 (OC1B}
KT} PDa 13 BOPCT (ALY
XCK) P4 Cf 14 27IPCE (A1)
{OC1A)PDS ] 16 26 P05 (A13)
W poar]1s 26{1PCY (A12)
[l dw T 2401 PCa (A1)
XTatacte 2P Pz (A1)
XTat1Clio 22| 18G4 (a9)
GND (|28 2111 PCo (48)
TGFPMLF pLCC
&
= g gy &
55 _ = - PR,
HENTHT sifel g5
@ 31 QoL 2 =
BRARGAnAGSS BEfERLEE 7
— [
JYYTI_EIHLAI (QE:‘QQQQQQQQ
MOST PES ‘Q-----'"“'“O’”JP‘“‘M (MosH PBs 7 o 39 [1 PAd 1ADY
PNSO) PES CF2 ! : 32 DI PAS (AD) (MsSOjPR& B 28 [1PAS (ADS)
{50 PET O] 2 ¥ 3 31 [ PAB (ADS) (SCKPRTO9 a7 D PAS (aDg)
a0 1 ®[IPAT (AD7 FESETC) 10 36 3 PA7 [AD7)
XD} PDO ] 5 : : 29 CIPE0 (ICPANTY) (RXD}PDOC] 14 351 PEQ $CPANTZ)
N de =10 NC* [ t2 od e
moyPoi )7 | VerpipEr s ML) P12 23 PE1 (ALE)
aNTG PD2ElE ) 1 2 [PE2,0618) (HTO)PD2 {14 32 [1 PE2 {OC1B)
(INTPD3 e : ! % PPCT A GHTHPDI] 15 3l PPCT (als)
e PO Clio o L 24 DPte (A X<y P4 18 WO PCE (A14)
(OC1A} PDS n@— ———————————— On:PCsws) DGIMPDSONT, o o aHE3geE R pree
NpIwse=eRgH 2 - o OO
ST §gggg%§s§§§
saTa
cERoTIEIIL EE B
ER idzzg

NGTES:
1. MLF botiom pad should be soldered 1o ground.
2. " NG = Do net cormact (May be used in fulvie devioes)

2

ATmegad515(L) m—————
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T ———— AT 1 2028515(L)

Overview

Block Diagram

The ATmega8515 is a low-power CMOS 8-bil microcontroller based on the AVR
enhanced RISC architeclure, By execuling powerlul instructions in a single clock cycle,
Ihe ATmega8516 achioves throughputs approaching 1 MiPS per MHz allowing Ihe SYys-
lem designer to oplimize power consumplion versus processing speed.

Figure 2. Block Diagram
PR - PA 7 PEo-FE2 FCO. PCY

" ' TN
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Isclalmer

T90S4414/8515 and
Tmega8515
ompatibllity

r9084414/8515 Compatibility
ode
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The AVR core combines a rich inslruction se! with 32 general purpose working regislers.
All ihe 32 registers are directly connected 1o the Anithmetic Logic Unit {ALU}, alowing
two independent regislars to be accessed in one single instruciion executed in one clock
cycle. The resulling architecture is more code efficient while achieving lhroughputs up lo
tan limes faster than conventional CISC microconltrollers,

The ATmega8515 provides the following lealures: 8K byles of In-Syslem Programmable
Flash with Read-While-Write capabilities, 512 bytes EEPROM, 512 bytes SRAM, an
External memary interface, 36 general purpose VO lines, 32 general pumpese working
raglsters, two fiexible TimewCouniers with compare modes, Internal and Extemal inter-
tupts, a Serial Programmable USART, a programmable Watchdog Timer with intemal
Oscillator, a SF) serial porl, and lhree soltware seloclable power saving modes. The Idle
mods stops the CPU while alfowing the SRAM, Timer/Counters, SPI port, and inlerrupt
system lo conlinue funclioning. The Power-down mods saves lhe Regisior contenls but
freazos the Oscillator, disabling all other chip functions until the next inlerrupt or hard-
ware resel. In Slandby mode, the crystaliresonator Oscillator is running while the rest ol
the device is sleeping, This allows very fasl siarl-up combined with law-power
consumplion.

The device Is manufesiured using Atmel's high density nonvolatile memory technology.
The On-chip ISP Flash allows the Program memory to be reprogrammed In-System
through an SPI seal inleiface, by a conventional nonvolatile memory programmer, of
by an On-chip Boot progrem running on the AVR core. The boot program can use any
interface to download the application pragram in the Application Flash memory. Soli-
ware [n lhe Boot Flash section will continue lo tun while the Applicatfon Flash section is
updaled, providing trua Read-While-Wrile operalion. By combining an 8-bit RISC CPU
wilh In-Syslem Self-programmable Flash on a monofithic chip, the Almel ATmegaB51s
is a powerful microcontioller thal provides a highly llexible and cost effective solulion to
many embedded control applicalions.

The ATmega8515 is supporled with a {ull suite of program and system developmeni
toels including: C Comgpilers, Macro assemblers, Program debuggersimulators, In-cir-
cuit Emulators, and Evafuation kits.

Typical values contained in this dalasheat are based on simulalions and characleriza-
tion of other AVR micrecontrollers manulaciured on he same process technotogy. Min
and Max values will be aveilable after Ihe devics is charactarized.,

The ATmegaB515 provides all lhe [eatures of the AT90S4414/8515. In addilion, several
new (eatures are added. The ATmoga8515 is backward compalible wilh
AT90S4414/8515 in mosl cases. However, some incompalibllilies belween the wo
nHcrocontrollers exist. To solve this problem, an AT9054414/8515 compatibilily mode
can be selccled by programming the $8515C Fuse. ATmegaB515 is 100% pin compali-
bie wilh AT9054414/8515, and can replace the AT90S4414/8515 on cuirent prinled
¢ircuil boards. Howevar, the location of Fuse bils and the slecirical characlerislics dif-
lers balween the two devices.

Programming lhe 58515C Fuse wili change the lollowing functicnality:

*  The imed sequence lor changing the Walchdog Time-out period is disabled, See
“Timad Sequeices for Changing the Conliguration of ihe Watchdog Timer” on page
53 for dalails.

*  The double bullering of the USART Receive Regislers is disabled. Soo "AVR
USART vs. AVR UART - Compatibliily” on page 137 lor delails.

+  PORTE(2:1} will be set as output, and PORTEG will be sot as input.



PIn Descriptions
vce

GND

Port A (PA7..PAD)

Porl B (PB7..PB0)

Port € (PC7,.PCO)

Port D {PD7..PDO)

Port E(PE2..PED)

XTAL1

XTAL2
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Digital supply volage,
Ground.

Port A is an 8-bit bi-direclional 1O porl wilk inlemal pull-up resistors (selected for each
bit). The Pert A oulpul bulfers have symmetrical drive characteristies with both high sink
and source capability. When pins PAQ to PA7 are used as inputs and are extemally
pulled low, they will sourca cument it the intemnal pull-up resistars are aclivated. The Ponrl
A pins are tri-slaled when a reset condilion becomes aclive, aven il lhe clock is not
running.

Port A also serves the furclions of various special lealures of the ATmega515 as listed
on page 67,

Port B is an 8-bit bi-directional HO porl wilh inlamal pull-up resislors {setected lor each
bit). The Port B oulpul buliers have symmslrical drive characlerislics wilh bolh high sink
and source capability. As Inputs, Port B pins lhal are extemally pulled low will source
current il the pull-up resistors are aclivaled. The Port B pins ara lri-stated when a reset
condition becomes aclive, oven if the clock is riot running.

Port B also serves lhe funclions of various special fealurss of the ATmegaB515 as listed
on page 67,

Porl G is an 8-bil bi-directional /O port wilh internal pull-up rosislors (selected for each
bil). The Port G oulput bullers have symmetrical drive characteristics with both high sink
and source capability. As Inpuls, Port G pins Ihat are externally pulled low will source
current il the puli-up resisiors are aciivated. The Port C pins are iri-stated when a reset
condition becomes aclive, even if the ¢clock is not running.

Port D Is an 8-bit bi-directional 10 port with intemal pull-up resistors {selecled for each
bit}. The Port D oulput buifers have symmetrical drive characterisiics with both high sink
and source capabilily. As inputs. Port D pins thal are extemally pulled low will source
cumant it the pull-up reslstors are activaled. The Port D pins are iri-staled when a resel
condifion becomes aclive, even if the clock is not running.

Porl D also serves the funclions of various special foatures of the ATmega8515 as listad
on page 72.

Port E is an 3-bil bi-direclional /0 pont with internal pull-up resistors (selected for sach
bit). The Porl E oulpul bulfers have symmelrical drive characterislics with both high sink
and source capabilily. As inpuls, Port E pins Ihat are extamnally pulled low will source
cumenl il the pull-up resistors aro aclivated. The Porl E pins are Iri-siated when a reset
condilion becomes aclive. even if the clock is nol running.

Pont E also serves |he funclions of varicus special features of the ATmega8515 as listed
on page 74.

Ressl inpul. A jow levsl on this pin for longer than the minimum pulse lenglh will gener-
Ale a resel, even if the clock is not running. The minimum pulse fength is given in Table
18 on page 46. Shorler pulses are nol guaranteed to generate a resel.

Inpwt to Lhe inverting Oscillator amplifier and input 10 the internal clock operating clrcuil,

Output from the inverting Oscillator amplifier.
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72

ULN2801A
ULN2802A - ULN2803A
ULN2804A - ULN2805A

EIGHT DARLINGTON ARRAYS

= EIGHT DARLINGTONS WITH COMMON EMIT-
TERS

» QUTPUT CURRENT TO 500 mA

» OUTPUT VOLTAGE TO 50 V

« INTEGRAL SUPPRESSION DIODES

= VERSIONS FOR ALL POPULAR 1LOGIC FAMI-
LIES

= OUTPUT CAN BE PARALLELED

= INPUTS PINNED OPPOSITE QUTPUTS TO
SIMPLIFY BOARD LAYOUT

DESCRIPTION

The ULN2801A-ULN2805A each contain efght dar-
lington transistors with common emitters and inte-
gral suppression diodes for inductive loads. Each
darlington features a peak load current rating of
600mA (500mA contintrous) and can withstand at
least 50V in the off state. Oulpuls may be paralleled
for higher current capability.

Five verslons are available to simplify interfacing fo
standard logic families : the ULN2801A Is designed
for general purpose applications with a current limit
resistor ; lhe ULN2802A has a 10.5kQ input resistor

and Zener for 14-25V PMOS : the ULN2803A has a .

2.7kQ input resistor for 5V TTL and CMOS : the
ULN2804A has a 10,5k input resistor for 6-15V
CMOS and the ULN2805A is designed to sink a
minimum of 350mA for standard and Schottky TTL
where higher output current is required,

All types are supplied in a 18-lead plastic DIP with
a copper lead from and fealure the convenient input-
opposite-output pinout to simplify board fayoul,

DIP18

PIN CONNECTION (top view)

IN T 1 B out 1
L4
N2 2 7 out 2
IN 3 3 ‘: s OuUT 23
IN & & 15 OUT &
NS § % ouT §
NG & " ouT 6
IN 7 7 12 our 7
iN8 B8 M OUtT 8
COMMON FREE
onND 8 0 WHEELING DIODES
& = 3904
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ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN280SA

SCHEMATIC DIAGRAM AND ORDER CODES
For ULN2B01A (each driver for PMOS-CMOS) For ULN2602A (each driver for 14-15 V PMOS)

15k
1L

EACH DRIVER

For ULN2803A (each driver for 5V, TTL/ICMOS) For ULN2804A (each diiver for 6-15 V
CMOS/PMOS

EACH DRIVER Tt

S =s3120
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ULN2801A - ULN2802A - ULN2803A - ULN2804A - ULN280SA

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vo Outpul Voltage 50 v
Vi Input Voltage v
for ULN2802A, UL2B03A, ULN2804A 30
for ULN2805A 15
le Conlinuous Collector Current 500 mA
In Continuous Base Current 25 mA
Pt Power Dissipation w
{one Darlington pair) 1.0
lolal package) 2.25
Tamo Operaling Ambient Temperature Range - 20to 85 ‘G
Tao Siorage Temperalure Range - 55 (o 150 “‘C
Ti Junction Temperature Range - 20 1o 150 “C
THERMAL DATA
Symbol Parameter Value Unit
Ra pare Thermal Resislance Junclion-ambient Max. 55 ‘CIW
ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified)
Symbol Parameter Test Conditions Min. Tvp. Max. ( Unit | Fig.
lcex Culpul Leakage Current Vee = 50V 50 pA | 1a
Tamb = 70°C, Vce = 50V 100 pA | 1a
T:lnb = 70°C
for ULN2802A
Vee = 50V, V, = 6V 500 pA | 1b
for ULN2804A
Vg = 50V, W = 1V 500 wA | tb
Viegay | Collector-emitter I = 100mA, lg = 250pA 0.9 11 v
Saturation Voltage Ic 200mA, Ip = 350||A 1.1 13 v 2
350mA ls = 500pA 1.3 1.6 \
Iyon) Input Current for ULN2802A V=17V 0.82 125 [ mA
{for ULN2803A V) = .85V 0.93 1.35 | mA
for ULN28044 V= 5V 0.35 0.5 mA | 3
Vi= 12V 1 145 | mA
for ULN2B0SA v, =3V 1.5 24 mA
Iom Input Current Tamb = 70-C, Ic = 500pA 50 65 A 4
Vi Input Vollage i
oo % lorEULNZBOZA 3|V
= 300mA
for ULN2303A 2.4 v
fz = 200mA 27 v
lg = 250mA 3 \Y
= 300mA, 5
for ULN2B04A s | v
Iz = 126mA ] v
Ic = 200mA 7 v
Ic = 275mA 8 A
I = 350mA
for ULNZBOSA 24 v
= 350mA
hre DC Forvard Cumrent Gain for ULN2801A
cE = 2V, g = 350mA 1000 - 2
C Inpuf Capacitance ) 15 25 pF -
pLH Turn-on Delay Time 05Vilo 05V, 0.25 1 us -
tera, Turn-off Delay Time 05Vito 05V, 0.25 1 Hs -
In Clamp Diode Leakage Current | Vg = 50V 50 pA 6
Tamb = 70°C, Vg = 50V 100 pA 6
Ve Clamp Diode Forwvard Vollage Iz = 350mA 1.7 2 v 7
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National
Semiconductor

LM1575/LM2575/LM2575HV

Apri: 2007

SIMPLE SWITCHER® 1A Step-Down Voltage Regulator

General Description

The LM2575 setles of reguialers are monolithie inlegraled
clreitis that provida all the sctiva ingilens for & [IEP-dewn
{uck) swilching regulator, capalie of driving a0 (A load wid
excellent line and loac regulation. These devices are avail-
abls In fixed output vollages of 2.3V, 6V, 12V, 1 6V, end zn
adjustablo ougni version,

Requiring a minlmum number of axiemal corponents, hese
reguiators are gimple 10 use ard Include internal trocquancy
compensatlon ang a iixed-irecuency ssciliator.

Ihe LM2575 gerias oters a high-afilciancy raplacameant lor
popular fhree-taiminal lnear regulators. It sudstantially re-
duces the size of the heal sink, and in mary cesss o heal
shk s raquirad

A slandard seres of inductors optimized for use wih (e
LM2576 aro avollablo from eevorol dfieront monulaciurors,
Thig fealura g-eally eimplifioe the doefgn of switch-mode pow-
ar suppies.

Othar [ealures nclrde a guaranteed £4% tolorancs on outpul
vollags withn specifiad Inpis voltagas and O load con.-
ditions, and £10% un e vscilalor iequency, Exleral shul
dowm Is Included, fealuring 50 A {typical) slesxloy currerit,
Tho otrlpul switch ircludos cyelo-by-cyolo sumord Imiling, ae
wal as thermal shutdown for Tull protection undet fau't con-
ditions.

Features
B 3.3V, 8Y, 12V, 13Y, and acjustable sulput versians
& Adjusioblo version outpul vo'lage rango,
1.23V 10 37V (57V for HV version) £4% mex over
lino and toad condlitions
Guaranteed 1A outpul current
Wide nput voltage range, Z0V up 1o 60V tor HV wisicn
Requirce only 4 oxtomal ecmpononio
52 kHz fixed frequency iniernal oscilalor
TTL shuldown capalility, low pover sternduy mody
High elliciercy
Uses readiy avallable standard inductcrs
Thonmral shutdevm and eurrent imit protectian
P+ Proguc! Enhanzemsnl tested

Applications

a Smple high-elficiency slep-cown (ouck) regudator
= Efficent pra-regulator for lineer regulators

u On-card switching ragulato:s

B Poslive to negalive convener {Buck-Bocst)

Typical Application
{Fixed Oulpul Voltags Varstonst
FECOBACK
7V = d0v{E0Y) w, | LM2575/ F
UNRESULATED ] LM2575HY e
R -5.0 PESHLATED
% QuIPUT
1A Losd

Nota: Finy rumib<rs oo 154 the TO 029 packogo,

Cn 3{GND 35| M/
| 109 uF

L St

11478
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Block Diagram and Typical Application

UHRLGULATED

e

1.23¥

LRROR AMP

NIED GAM

COMPARAYOR

BAND-GAP
RUFLRENLE

S2kkg
OSCILLATOR

THERWAL CURRENT
SHUTOOWN LarT

3V, Rz = 1.7k

5V, R2= 3.1k

12¥, R2 o 0.84k

I5Y, B2 = 11.3k

For ADJ. Vorsion

A1 = Open, A2 = 01y

Nole: Pin rumbers are for the T0-220 package,

FIGURE 1.
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Connection Diagrams
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(XX Indicates oulpul vollage oplion. Sce Ordsting Informaton lable for comolele part number.)

Siralght Leads
5—Lead TO-220 (T)

Benl, Staggered Leads

5-Lead TO-220 (T)

1 5= BN /0IF
—— LY P
—————— }~Groend
———=—12=0ulput
F—=1-v,

Nat

O

el

O

TT1%- /0 F

Tl 3- Gyound

10 2- Qulpa\
——=—11-¥,

Q

Top View o
LM2575T-XX or LM2575HVT-XX
Seq NS Package Number TO5A

16-Lead DIP (N or J)

¢ —l_ ] u _‘ﬁ_ v"
+2] 5,
UTPUT = —"—G.‘iD
. _‘ l@ﬂ)
6KD — 2 cup
ol LI
B —, _m_ .
gl iy
HAaros
*No Intemal Gonnection
Top View
LM2575N-XX or LM2575HVN-XX
Seo NS Package Number N16A

LM1575.L.XX-QML
See NS Package Number J16A

Pies L3 & 3

Plag 28 3

T4~ Feadback

1140624
Side View

LM2676T-XX Flow LBO?2 or
LM2575HVYT-XX Flow LB03
Sae NS Package Number TO5D

117523
Top View

24-Lead Surface Mount (M)

y Ny 2
PrE Gy ——] @ —"
] 2,
s 2,
.l 2.
. 3 2%,
Ll .
ra—: :—foulrw
53 CN) ——i — ourpur
2 ",
13
or/ofr it — v,
1! 1e
il [,
12 TG
Pk Ge — —
16752
‘o Imerral Conivglion
Top View

LM2575M-XX o1 LM2575HVM-XX
See NS Package Number M248

0-263(8)

TO.
5-Lead Surface-Mount Package

TAR IS
GND

]

-

am = LERTV
[ 194~ Feadbacx
13- Givuud
10 i- Gulput

- Yy

1HiFee

Top View

LN

147500
Slde View

LM25758.XX or LM2575HVS-XX
See NS Package Number TS58
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Ordering Information

Package NSC Slandard High Temperalure
Type Package Yoltage Rating Vollage Rating Range
Number {(10v) {60V}
&4 aad TO-220 TosA LM2575T-4.0 LM2678HYT. 23
Sbaigt Leads LM2575T7-5.0 LM2575HYT-5.0
LM2676T-12 LM2676HYT-12
LM28758T-15 LM2575HYT- 15
LM2676T-ADJ LM2676HYT-ADJ
S oad TO-220 TO5D LM2575T-3.3 Flow LEG3 LM2575HYT-3.3 Flow LB03
Benl sk LM2575T7-6.0 Flow LBG3 LM2378HYT-5.0 Flow LBO3
Staggored Loada LM2676T-12 Flow LB03 LM2676HYT-12 Flew LBOS
LM2575T-15 Flow LBO3 LM2575HYT-15 Flow LBOS
LM2575T-ADJ Flow LBO3 LM2575HYT-ADJ Flow LBO3
1€-Pin Mcldod NieA LM2576N-6.0 LM267EHYN 6.0 -4 C = T, +125°C
mP LM2575N.12 | MZA7EHYN- 12
LM2575N-15 LM2575IHYN-15
LM2575N-ADJ LM2575HYN ADY
24-PIn M24B LM2575M-5.0 LM2575HYM-5.n
Surace Mcuril LM2575M-12 LM26700Yi-12
LM25756M.15 LM2575HYM-156
LiM2575M-ADJ LM2578HYM-ADJ
S-Lead TO-2¢3 TSsB LM25755-9.9 LM2575HYS-3.0
Surface Mcurt LM25755.5.0 LM2676HYS-5 1
LM28753.12 LM2575HY 312
LM26765-15 LM2676HYS-16
LM28755.AD4 LM2575HYS-ADY
1¢-Pin Caramic JIGA LM1575.-3.3-0ML
DIP LM 1676J-3.0-CML
LM 15758.-12-QML ~35°C S 1S +150°%C

LM1575.-15-CHAL
LM1575J-ADJ-QML
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This program was produced by the
CodeWizardAVR V1.24.8b Professional
Automatic Program Generator
Copyright 1998-2006 Pavel Haiduc, HP InfoTech s.z.l.
http://www.hpinfotech.com

Date :27/3/2012

Author : FACG

Company : F4CG

Comments:

Chip type : ATmega8515L
Program type : Application

Clock frequency :11.059200 MHz
Memory model : Small

External SRAM size : 0

Data Stack size : 128
#*#litl!it*#l*ti***#*t‘***l*#*1***#*#*t*t******t**llt/
#include <mega8515.h>

#linclude <stdio.h>

#include <string.h>

#include <delay.h>

#include <stdlib.h>

#include <math.h>

#define col 1 PORTC.0

#define col 2 PORTC.!

#define col 3 PORTC.2

Hdefine row 1 PINC.3
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#define row 2 PINC.4

fidefine row 3 PINC.5

f#define row_4 PINC.6

#define Relay water PORTD.4
#define Relay fertilizer PORTD.5
#define Relay Mixer  PORTD.6
#tdefine Relay Pay PORTD.?7

#define SW_water  PIND.O

#define SW_fertilizer PIND.1

int num;

char hour ,min ,sec ;

eeprom char hour strat,min_start,sec_stari;
char Show lcd[16];

Int Timel,Time2,count;

int loop_set;

int loop;

int loop1;

eeprom char round;

int water pump,fertilizer pump,mixer,ready ;
eeprom int LV water,LV_fertilizer;

int Setl,Set2,Set3;

long Timerl,Timer2,Timer3, Timer4;

int m;

eeprom long Time_li = 1000;

long Time lil,Time li2,Time 1i3,Time li4;
N/ 12C Bus functions

flasm
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.equ__i2¢c port=0x18 ;PORTB
equ__ sda bit=0
«equ __scl_bit=1
#endasm
#include <i2¢c,h>
// DS1307 Real Time Clock functions
#include <ds1307.h>
/# Alphanumeric LCD Module functions
#Hasm
.equ __ led port=0x1B ;PORTA
#endasm
#include <led.h>
// Timer 0 overflow interrupt service routine
interrupt [TIMO_OVF] void timer0_ovf _{sr(void)
{
{/ Reinitialize Timer 0 value
TCNTO0=0x50;
1 Place your code here
iflwater pump—1)
{
Relay water=1;
if{ Timer1++>((long)LV_water*Time_li)}{ water_pump = 0; Relay water=90; }
}else if{fertilizer pump—1)
{
Relay fertilizer = 1;
if{ Fimer2++>((long)L.V_fertilizer*Time _li)){ fertilizer pump = 0; Relay fertilizer=0; }

}Jelse iflmixer=—=1)}
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Relay Mixer=1;
if( Timer3++>(((long)L.V_fertilizer+(long)LV_water)*Time_li)){ mixer = 0; Relay Mixer =20,
} Jelse if(ready==1)
{
Relay Pay=1;
ifl Timerd++>(((long)LV_fertilizer+{long)LV_water}*Time 1i)){ ready = 0; Relay Pay=0; }
1
// Declare your global variables here
void 8can Keypad (void)
{
PORTC = 0xFF;
col 1=0;col 2=1;c0l 3=1; delay ms(3);
iftrow 1) {num=1; while(trow 1);}
else if(frow_2) { num =4; while(!row 2); }
else if(!lrow 3) { num=7; while(row 3); }
else if{!row 4) { num ="*'; while(frow_4); }
col 1=1;col 2=0;c0l 3=1; delay ms(3);
ifllrow 1} {num=2; while(lrow 1);}
else if{frow 2) {num=35; while(trow 2); }
else ifllrow 3) { num=8; while(!row 3); }
else if(!row_4) { num=0; while(lrow 4); }
col 1=1;col 2=1;col 3=0; delay ms(3);
iftrow 1) {num=3; while('row 1);}
else if{frow 2) { num=6; while(trow 2); }
else ifllrow 3) {num=9; while(row 3); }

else if(‘frow_4) { num ='#; while(frow_4); }
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}
void main(void)
{
/! Declare your local variables here
// Input/Output Ports initialization
{/ Port A initialization
// Func7=In Func6=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 State1=T State0=T
PORTA=0x00;
DDRA=0x00;
// Port B initialization
/ Fun¢7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
// State7=T State6=T State5=T Stated=T State3=T State2—T Statel=T State0=T
PORTB=0x00;
DDRB=0x00;
// Port C initialization
{/ Fun¢7=In Funcé=In Func5=In Func4=In Fun¢3=In Func2=In Funcl=In Func0=In
// State7=T State6=T State5=T State4=T State3=T State2=T State1=T State0=T
PORTC=0xFF;
DDRC=0b00000111;
// Port D initialization
{// Func¢7=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 State1=T StateO=T
PORTD=0x0F;
DDRD=0xF0;
/f Port E initialization

// Func2=In Funcl1=In Func0=In



Hf State2=T State]l=T State0=T
PORTE=0x00,

DDRE=0x00;

/f Timer/Counter 0 initialization

// Clock source: System Clock

#/ Clock value: 172,800 kHz

#/ Mode: Normal top=FFh

}/ OCO outpul: Disconnected
TCCRO-=0x03;

TCNT0=0x50;

OCRO=0x00,

H Timer/Counter 1 initialization

/f Clock source: Systemn Clock

{1 Clock value: Timer 1 Stopped

/f Mode: Normal top=FFFFh

ff OC1 A output: Discon.

// OC1B output: Discon.

/f Noise Canceler: Off

{// Input Capture on Falling Edge

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

H Compare A Match Interrupt: Off
/f Compare B Match Interrupt: Off
TCCR1A=0x00;

TCCR1B=0x00;

TCNT1H=0x00;

TCNTI1L=0x00;



ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCRIAL=0x00;

OCRI1BH=0x00;

OCRI1BL=0x00;

// External Interrupt(s) initialization

// INTO: Off

// INT1: Off

//INT2: Off

MCUCR=0x00;

EMCUCR=0x00;

/1 Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x02;

/f Analog Comparator initialization

# Analog Comparator: Off

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

// 12C Bus initialization

i2¢c_init();

// DS1307 Real Time Clock initialization

// Square wave output on pin SQW/OUT: Off
# SQW/OUT pin state: 0

rtc_init(0,0,0);

// LCD module initialization

led_init(16);

// Global enable interrupts
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#asm("sei")
sec_=rtc_read(0);
ric_write(0,sec_ & 0x7f);
firtc_set_time{4,17,0);

Scan_Keypad();

iflnum =—"#)

{ loopl =1;
num ="C';
led clear();
while{loop1)

{ led gotoxy(0,0);
sprintf{Show_led,"Set Timer liter ");
led puts(Show led);

led_gotoxy(0,1);

sprintfShow_lcd,"

>%i " Time L);

led_puts(Show lcd);

Scan Keypad();
if{(num>=0)&&{num<=9))
{
count+;
I led_clear();
iflcount ==1)  { Time_lil = num; Time li = Time_lil; }

else if(count = 2) { Time li2 = (Time lil*10Hnum;  Time_li =

Time li2; }

else if{count = 3) { Time_li3 = (Time_li2*10+num;  Time li

Time_li3; }



Time _li4; }

ifloum = '*)

else if(count = 4) { Time_li4 = (Time_li3*10}+num;

iflcount >= 5) count = 5;
num ="C';
}
iflnum ="#) {

count = 0;
Time li=0;
led_clear();
num ="C";

}

else if{num = '*)

{
loopl =@
count = 0;
num ="'C";
led gotoxy(0,0);
sprintf(Show_lcd,"Set Timer liter ");
led_puts(Show_lcd);

led_gotoxy(0,1);

sprintf{Show _lcd," > %i Save “,Time li);
led puts(Show led);
delay ms(1000),

}

delay_ms(50);

y o}

Time _li =
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loop=1;

num ="'C";

led clear();

hour =0;min_=0;sec_=0;

while(loop)

{

led gotoxy(0,0);

sprintf(Show_lcd,"Set Initial Time");

led puts(Show lcd);

led_gotoxy(0,1);

sprintf(Show_lcd,"%02i:%02i:%02i  "hour_,min_,sec_);

led puts(Show_lcd);

Scan_Keypad();
if{(num>=0)&&(num<=9))
{
count++;
i led clear();
iflcount==1) { Timel = num; hour = Timel; }

else iflcount = 2) { Time2 = (Time1*10Hnum;  hour = Time2; }

else iflcount == 3) { Timel = num; min_ = Timel; }

else if{lcount =— 4) { Time2 = (Timel1*10Hnum; min_= Time2; }

else if(count — 5) { Timel = num; sec_=Timel; }

elsc if(count == 6) { Time2 = (Timel*16H+num;  sec_= Time2; }
ifl hour_ >=24 ) hour_=0;

il min_ >=60 ) min_ = 0;

ifl sec_ >=60) sec_=0;
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if{count >= 6) count = 7;

num ="'C";
iflnum ="} {
count = 0;
hour =0;
min_ =0;
sec =10,
led_clear();
num = 'C';
}
else if{num ="#")
{
loop =0;
count = 0;
num ="'C";

rtc_set_time(hour ,min_,sec );
/  ric_set_date(date,month,year);
led_gotoxy(0,0);
sprintf{Show_lcd,"Sel Initial Time");
led_puts(Show _led);
led gotoxy{0,1};
sprintf(Show_lcd,"%02i:%02i:%02i SAVE "hour ,min ,sec );
led_puts(Show_lcd);
delay ms(1000);

}

detay ms(50);



while (1)
{
/! Place your code here
ric_get time(&hour ,&min ,&sec );
Scan Keypad();
count = 0;
iflnum ="*")
{
loop=I;
num ="'C';
led_clear();
while(loop)
{
led gotoxy(0,0);
sprintf(Show_lcd," Set water ");
led puts(Show_lcd);
led_gotoxy(0,1);
sprintf{Show lcd," %i.%i L "{LV_ water/10),(LV_water%10));
led_puts(Show led);
Scan_Keypad();
ifl(num>=0)&&(num<=9))
{
count++;
ifflcount =1}  { Setl = num; LV water = Setl; }
else if{count = 2) { Set2 = (Set1*10Hnum; LV water = Set2; }

else if{count = 13) { Set3 = (Set2*10Hnum; LV water = Set3; }



il LV_water >=200 ) LV_water = 200;

if{count >= 4) count = 4;

num ="C";
}
iflnum = '*") {
count = 0;
LV_water=0;
led clear();
num ="C";
}
else iflnum == "#')
{
loop =0;
count = (;
num ="C';
} }
loop=1;
num ="C";
led_clear();
while(loop)
{
led_gotoxy(0,0);

sprintf(Show lcd," Set fertilizer");

led puts(Show lcd);

led_gotoxy(0,1);

sprintf(Show_led,” %i%iL  “(LV_ferilizer/10),(LV_fertilizer%10));

led_puts(Show_lcd);
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Scan_Keypad();

if{(num>=0)&&(num<=9))
{
count+t;
ilcount—1) { Setl = num; LV fertilizer = Setl; }

else if{count = 2} { Set2 = (Set1*10)+num; LV fertilizer = Sel2; }
else if{count = 3) { Set3 = (Set2*10)+num,; LV _fertilizer = Set3; }
if( LV water >=200 ) LV water = 200;

if(count >= 4) count = 4;

num ="C};
}
iflnum ="*) {
count = 0;

LV_fertilizer = 0;
led clear();
num ="'C';

}

else iflnum ="#)

{
loop=0;
count = 0;

num ='C";

loop=1;
num ="C";
led_clear();

hour_ =0; min_=0;sec_=0;



while(loop)
{
led_gotoxy(0,0);
sprintf{Show_lcd,” Time start "),
led_puts(Show_lcd);
led_gotoxy(0,1);
sprintf{Show_led," %02i:%02i;%02i ",hour strat,min_start,sec_start);
lcd puts(Show lcd);

Scan_Keypad();

ifl(num>=0)&&{num<=9))
{
count++;
/I led clear();
ifcount—1)  { Timel = num; hour_strat = Timel; }

else iflcount = 2) { Time2 = (Timel*10}+num;  hour strat = Time2; }

else if{count = 3) { Timel = num; min_start — Timel; }

else if(count = 4) { Time2 = (Timel*10Hnum;  min_start = Time2; }

else if{count = 5) { Timel = num; sec_start = Timel; }

else if{count = 6) { Time2 = (Timel*10)+num;  sec_start = Time2; }

if{ hour_strat >=24 ) hour_strat = 0;
if{ min_start >= 60 ) min_start = 0;
iff sec_start >=60 ) sec_start =0,
iflcount >= 6) count = 7;
num ="'C',
}
iflnum ="*} {

count =0;
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hour_strat=0;
min_start = 0;

sec_start = 0

led clear();
num ="'C";
}
else if(num = "#)
{
loop =0;
count =0;
num ="C";
} }
loop = 1;
num ="C";
led clear();
while(loop)
{
led_gotoxy(0,0);

sprintf{Show_lcd," Play off "),
led_puts(Show_lcd);

led_gotoxy(0,1);

sprintf{Show_lcd,” %iround  ",round);
lcd puts(Show led);

Scan_Keypad();
ifl(num>=0)&&{num=<=9))

{

count++;
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ifflcount==1)  { Setl = num; round = Setl; }
if( round >= 100 ) round = 100;

if{count >= 2) count = 2;

num ="C";
} iftnum ="*) {
count = 0;
round =0;
lcd_clear();
num ="C"
} else if{num —"#")
§ loop = 0;
count = (
num ="C";
} } }

if( (hour_strat = hour ) && (min_start =— min_) && (sec_start —sec_) )
for(m=1;m<=round;m++)
if{(SW_water) || (SW_fertilizer) )
{ led_gotoxy(0,0);
sprintf{Show_led," No Mixer ")
led_puts(Show_led);
led_gotoxy(0,1);
sprintf(Show_lcd," ")
led_puts(Show _lcd);
delay ms(2000);
telse
{ Timerl = 0;

water_pump = |;



led_gotoxy(0,0);
sprintf{Show_lcd," Water Pump ");
lcd_puts(Show_lcd);
led_gotoxy(0,1);
sprintfi{Show _led," %i.%i L "LV _watet/10),(LV_water%10));
led_puts(Show_lcd);
delay ms(100);
while(water pump);

Timer2 = 0;
fertilizer pump = 1;
led_gotoxy(0,0);
sprintf{Show_lcd,” fertilizer Pump");
led_puts{(Show_lcd);
led_gotoxy(0,1);
sprintf(Show led,” %i.%i L. "(LV_fertilizer/10),(LV_fertilizer%10));
led puts(Show_lcd);
delay ms(100);
while(fertilizer pump);

Timer3 =0;
mixer = {;
led_gotoxy(0,0);
sprintf{Show_lcd," Mixer "%
led_puts(Show_led);
led_gotoxy(0,1);

sprintf{Show_lcd,” %i.%i L

"LV _water+LV_fertilizer)/10),(LV_water+LV _fertilizer)%10));

led_puts(Show_led);
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delay_ms(100);
while(mixer);
Timerd = 0;

ready = 1;

led gotoxy(0,0);

sprintf{Show_lcd," ready %i  ",m);

led puts(Show_lcd);

led gotoxy(0,1);

sprintf(Show led," "}

led puts(Show_led);

delay ms(100);

while(ready);

} } }

led_gotoxy(0,0);
sprintf{Show _led,” %02i:%02i:%02i "hour ,min ,sec );
led puts(Show lcd);
led_gotoxy(0,1);
if((SW_water) || (SW_fertilizer)) sprintf{(Show led," No Mixer ");
else sprintf{Show lcd," " hour_,min_,sec );
led_puts(Show_lcd);

delay ms(100);
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