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Research Title:.. Design.and Construction. for Variable and.Energy-Efficient Frequency,

ABSTRACT

This research proposes a set of agricultural machines which consists of a fre-
quency generator, a sound emitter, an odor spraying and water supplying machine, and a
light emitting machine. The main objectives for designing and building these agricultural
machines are as follows: i) to be employed for chasing pests, i.e., animals and insects, in
any farms, gardens, and any buildings effectively, i) to be adjusted in any values up to
ones’ demands, and iii) to be operated with the low energy like some energy-efficient
machines. The proposed frequency generator can be employed for chasing pests: insects
only whose coverage area is not higher than 16 square meters. Those insects don’t die,
survive around the neighboring area, and also destroy the agricultural products as earlier.
Moreover, this machine cannot kill and expel some pests: insects and birds successfully,
as well as the power must be consumed extremely for acquiring the higher coverage area.
Hence, the researcher decided to build a light emitting machine additionally so as to
show its performance for killing those pests compared with the frequency generator. For
the sound emitter, its main functions are to expel, to draw, and to trap the pests:
animals. The acquired benefits rely on the practical usage aims. The coverage area of
each emitted sound is about 4,800 square meters. The chasing is tested to birds that live
around buildings, airports, and farms. The attraction is tested to Barn Owls that prowl in
the nighttime. Also, the trap is tested to mice in the oil palm farms. The proposed
mousetrap can be used to trap more than a mouse. Fach function of this sound emitter
can be operated in a good agreement with its predefined aims. Refer to the odor spraying
and water supplying machine, the iron structure on a cart is a new and low cost structure
which can be exploited either to spray some water, liquid fertilizer, and herb-fermented
water up to one’s demand or to supply some water for agriculture in the scarcity. The
average spraying times for using 1 ~ 4 nozzles are equal to 95.2 sec, 48.41 sec, 32.3 sec,
and 24.5 sec, respectively. For the light emitting machine, it can be employed to attract
and eliminate insects in the gardens. The black light tube is the best which can attract the
highest number of insects. When those insects are attracted, it will be pulled with a fan
and shocked with a low voltage. Its coverage area is about 6,400 square meters.

Keywords : agriculture, animals, energy-efficient, frequency generator, light emitting machine,
insects, odor spraying and water supplying machine, pests, sound emitter.
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2.2 lulasnaulnsaians AT89C51 [1]

lulasnevinsaiaes (microcontroller) A Twlszananasgamisdazvmihiiuszanana
paulusunsuvdeyamadassaireneluzduinssmnelnguszneulufembefuinmis
afineansuazasin Uadoya Tamuey Tafleg wednuuu wesneynsu Siawnes miseaaudn
299510 UazIRTHUY suffusgnneludn

lulasmoulnsalansgnesnuuunielflunumuauannsafnsefugunsaidunauas
wdwmldsgvazaanldiudeuasansavinuldneludwiber auuesgiuveslulasaey
Tnsataes MCS-51 lulnsmoulvsaaasasinesnvuuuing 8 On og 4 wesn Aewadn 0 fanedn
3 (uunsiuinanosnuniivdatiuenatinesaunn viedoundr 4 wedn udusdnseenuuuangudn)
Tunsalléazfusafauuu PDIPA0 wesnsne aedidiuvitwinunmil 2.1 udaswosmanunsawdh
faldluseiudnnaranunsadenmavhalfifunesadunavdoiondnafls uenaini viamesnds
aunsamihAfiauauldsn lulasaeulnsaiaesnszga MCS-51 dufunnuevaeiues luau
Fuilarlflulasnoulnsaiandives ATEICS!

P1.0.01 e 40.13 veC.
P1 102 39, PO.0.
i.2:073 383 PO
P13|:14- 37,0 Po.2.
P1.4.5" 36.1 P0.3.
P1.5 1.6 350 PD.4.
P1.6:C}7 34 0°PO.5
PL.T ] 8 33.0 PO.G.
RST H. 9 32 P07
(RXD) P3.0°C]-10; 31 0. EAIVPP__
(TXD) P3.4 11 30 [0 ALE/PROG
(INTD) P3.2 ] 12 29 11 PSEN’
(INT1) P3:3 0 13 .28 PpP2.7 (Ais)
{InP34.014 .27°0 P2.6 (A14)
{T1) P3.50.15 26.0 P2:5{A13)
(WR) P3.6.16 25 [ P2.4.(A12)
{RD) P3.7 O] 17 24°[1P23 (A1)
XTAL2:] 18 2311 P2:2.(A10)
XTAL1 O]-19 22.[0 P21 (A9
GND ;20 210 P2.0 (A8)

A 2.1 susdseeslulasaeulnsaaas AT89C51 wuu PDIP 40

2.2.1 msldaunasnnelulalasaaulnsainas
1. Msldmesn (Port) 0 anunsalddaseruruenasaludivemineninusinieuen (A0
- A7) uagantoya (DO - D7) Tunsdiremissanusinmeusnifiudy lassadeneluveaedn o Tl
fenuiumuyasy (pull up) oy dufulunislinudunedndune/ionding Jafesediunu
wadwlifuundsanglnsg
2. msldmesa (Port) 1 - wasm P1.0 ansaldidundunaiudyaudwmivlnueiian
wes 2 uagwein P1.1 anunsaldiduvdunavininesveslnues 2
3. msldmein (Port) 2 anunsaldfnseiuuueninsaludgeuemiigaludinieuen (A8-
A15) Tunsdisemierusineusnifiudiuld
4. Msldwesa (Port) 3
P3.0 annseldifiunnsudoya (R dwmiumsdeasuuuoynsu
P3. tanunsoldilumdsdoya (Tx) dwsunisdeansuuueynsy



a ¢

gradunesiudanaieusni 0
P3.3 aunsaldiiuvBunnsudyarabumesiudannaneuend 1

P3.4 enansaldiuvBunetiudygudmiulnaes/imines 0

P3.2 awnsalfiduuBunmsy

[

Tty
Tty

o

Qs Q9

P3.5 annsolfiluvBunativdygradmiulnues/iantimes 1
P3.6 anunsaldidundygru WR Tunsdlideusnsldiisaudinieusn
P3.7 anunsaldidundygn RD Tunsdiisuseldvuisanudinieusn

2.2.2 nmsldanudunesnoidnn

wosmuuILYes MCS51  anunsaviauidunesaedwaiiioniuaugunsalrneg 1
wannvane U LED, 7-Segment, Relay, afiuiasuawmes, LCD, wie IC Heidufivawdug uiae
Yresmesnamsatenseudligdn 10 mA wazynnsaniilussazwednligegn 26 mA i
Fmesavedailasroulnsamostuaunsndenssudldten dafu lumsldaudunadnoding
fidosdenseuann agliannsoliwefnvedulasroulnsanesaunsvualnensdld nsgagviln
wedavedhilaseeulnsamesidomeld dulunmsldnudunedaendye uasdosdnenssuaning
Jededld IC Piweddredunseuadndt Tudid ﬁ]a:LLaméhaEJ"NLﬁa’lﬁlﬁmmmL%’lamn'ﬁuﬁﬁﬁué
Busiudn 1519814 LED Wushuamsaniuzveamesn duhwihidunesnendwn Taesenasny
ot 2.2 ifleannidunislémedn 0 Hunesaiendnm Jennelunesaliiffdunuyasw of
ﬁ’aﬁ”uwﬁaﬁawiaﬁaé’wumuwﬁaé’wlﬁ wazilonnnesnves McS51  duanansadrenseuald
Uszanad 10mA Wity is13edaasafafumuainayszans 500 Tesiu iesiianssuaiidusen
pnnesavediulasraulniaaes

nsldnudunesmonduatuaminsoildlaedoumilfesnisdieenmanednuuu asuy
wosnlaonse arneastunmi 2.2 audiulgdn drdefinedndaoiug high vieiduaedn “17 vl
LED 9%fin way trdniiweinilanusiy low wieailuasin “0” W LED azdiu

Ve

ax%ox%ox%ox%ox%oxgoxgm

X

[}
o

i 2.2 nsldnunesa 0 Wuneinesinn



2.2.3 Mmsldeutuneindunn

Tumsldaudunesndune aunsavilalaensiliouteya “1” aslumasniideansld
Futeya uazsusanwefmusnlaeass lunsdifidyauduwenianaind desdafiuniuye
awnmmmmtﬂw s5v'1 wazdeadntdmusegidlunmil 2.3 ﬁ].,mulmwmamm‘uasﬂuamauﬂnm
wesnavegluaniiz high Jafuasin “17 uadlunsdliiaindgnne wednazegluannz low Bs
\Uuaedn “0”

maneaedldrunesaruuvediilaseoulnsaaesi tnezldwedn P10 Huwesndunm
Sudyunaanaing wagldwese PO Lunesnednnuanmaaana LED Faldrersasmunni
2.2 gz 2.3 Hedulusunsy PO axdiAndiy 0x01 eagsilsk PO.0 Slantusifiu high wag LED fide
ﬁ'uwa%m P0.0 An Wleaindfisetunesn PLO ﬂnnmwia.,ﬂ%u'q WO PO QULU?{auamuv Toedou
Um‘wuamuu high IUquumwaanaw Vil LED mwmLaaumwqunﬂswmmnnnﬂ LLavmmm"u
mnmuumwuamuu high el PO.7 Luamm‘umnﬂanmwuq Gfifianiug high azndusneg
P0.0 Snas Juluegeiiidey

icC

A 2.3 msldaunesa P10 WunesnBunsiudyananeadind

2.3 TDS055 MP3 Player Module

TDS055 MP3 Player [2] Siulumaiflddmiuidulndidos MP3 Geannsaiiasldlulas
rolvsaeimugunshovedugald lusilugaeeiieadey SD-Card dwiulvanlwaides
adnhdadinmuauifvesileddulunsidildideddvais guuuy amnsadunussgnaldonld
AR Imaa'm15nmuﬂunni’ﬁ\ﬂu‘lmaﬁ'}uﬂauﬁaLmaﬂﬁﬁqa%aﬂvﬁamu RS-232 Baud rate
9600, N, 8, 1 iiuteyalagld SD-Card UsvEJnm‘i*uawulmwawnwawwLnEJ';nUIWaLaEJa MP3 Teu
w84 Power Supply, RS-232 L‘waavmn‘lumsuﬁlﬂhmuanww‘uaduma MP3 fauandlunmil
2.4
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Aeswenaianau MP3 il (default mode) anunsofiasmsdelvdidasetslsfild Falunavsidu
Widnudiu uarludiuves ADVERT Folder  azamnsndsinainoslédaus ADVERTO1 fa
ADVERT99  uavn1sasirdifesluliainesuedesnadonuiidivuafuuiuana Mp3  dous
001.MP3 qufls 099.MP3 Tupassvhmadudsadulwainesauiidivun 1wy mnideniwanes
ADVERTOL  Tupafiasisuidesuldanesifuniuddu Sdudilfieuddgmnadvidideai
Trawned Tunafisgraunaiiawmesiu daflunisadwdidesnisszastolnamesligniouay
nsnaeulndidssinasgnivamesudoly Feegililiiaruiiananalunsiauyaides Tnely
Tassnuiledmuslnameseneg fuandunnil 2.6-2.8

Cl
+
5|V 0.1/16V
|

| [31 40] I
MPC89ES8

+5V

R
TDS055

L

STA

TXD
RXD|

10| p3.0/RXD
11| p3.1/TXD

GNDy

— "PFPP T

18 Xtal 9
11.0592MAZ

iy

3 L L.cs

33pf 33pf
[GND

Al 2.5 19svnassinselulasaeulnsaaasiues MPC8IESS Muluga TDS055 MP3 Player

ADVERTOL ADVERTO2
ADVERTO4 ABVERTOS
ADBVERTOT ADVERTOS

Al 2.6 fetansastelnaimesiiag Tu SD-Card dmdunnsld MP3 Player
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2.4 WUNAD3 (Battery)

WURLD3 (Battery) LiJu'mJnimamiuwmuwaamu‘tw%wmﬂam'iuJaauwaamumu’[m
Hungsnulnihéensldivadianin (ealvanic cell) fivsy neusedauinuazitau wieusu
asavanedidnlaslad dauanslunmd 2.9 wumeeianausenaudewadianiniies 1 waduse
1nnAlE wuminesifugunsaldmsudadulaiamindy Wldndnlni annsauszqluindaly
vl (recharge) lduanends uagUsgAvdamaylaidiy 100% %@gjﬁﬂ'ﬁsmm 80% Lws1eilng
amLﬁUwé’qmuuﬁqzhulﬂ’[,uiﬂmm%’auLLaviJﬁﬁ%mmﬁmnmiﬂim/ﬁhaﬂizﬁ]ﬂ"maq LUALADS
ﬁmmuaﬂnmwmqmLLwaLLaVLaEJmEJlm']EJ winguadnulifiisanenioldauiail swbseny
mal¥nuresunmeIuiazeiinasuananeiuly muaanmﬁm{[fmu AsUngeasneT NsUTEUAY
ammuﬁl‘umu a1 Taevialy mmmmmu,ummmma'saanlm 2 nguwang Ae aunnsidauuas
Cv’ﬂll‘lJ'i%LﬂVl‘U’eNIﬂ'iﬂa'i'NLL‘UG]L&'I’EJ? @fnsanseualnlnslduavednsanszualwlnglulles) Jefeuld
sthauninaneisaesiln wunmedliudiadendndendeh wadugugd Afldasufen)

dHomnininiildfnanmaudsuamesansed deansafiiugeuuvamun Tufiifay
VLATINRUALADS wumma?mﬁwﬁmmsﬁw%’u’tﬂuqﬂnsaﬁ‘ummﬁnLLazmmimﬂﬁaué’halﬁ
azonn W noevielufinvindlnannndanuliinnssuaadu lunensatudaa wuamedvinga
nszudlvlniléviowadyrugi Faanansasanszualilnmily vdnlvinuaiesainansadiildvin
u:ummai"uumua'm'ﬁﬂmiwnaulﬂa&ﬂuamwmuléﬂﬂUﬂﬁiamniuLLalemwlﬂ’lwm %aaﬂnsmw’[wam
WiBenimniaeeinsesuiaees ufummas*uumamniuLLaI%Flmewmmanwmﬂﬂmmunuag
Iuﬂwuuuﬂa wadenvseuunnedneia-nsn (ead-acid battery) mema%"uﬁmﬁ%msﬂu
mausdilailatandn szmwummas%mmaU’LumLmuqmmaamnmu,aumaamuwuwsumammﬂlm
LﬂuamamwaivmaLLnalaImsLauwmmmnﬂgnsamavuummas‘uumwumwunmn Frethania
POIUMASIREi-NIARBLUMABSSaaUs Teaninsoaslindanulnihlifelssana 10,000 Fad
Tughaandu uasfinsualwiindous 450 fe 1100 wonuu$ fauandluniwd 2.10

ansazanedidnlnsladvesuunneiae nsndathin Judunsafifidunseseiviawasmn
LUAREIREMI-NsARE A URaNnBENIY wunmeTea (Wie "wawad”) meluszussydidnias
lasuszamiaiilean (semi-solid electrolyte) Adastumnnléa waznunnaiviasalnluls
LaviedsuingldarmnninAeUseinnigadurs Faduunmeiniedldnuiululnsdwiledeuas
Aaunastuagn

m'immmmmmaalwﬁwu,auisaunaﬂunﬁ’[fua'm"u'emwmma'ﬁ anunsofunlanall

_ fnnnindsliinildeuldvesuunnes

D-E

nszuavasluan (Ampere) x WSeuUBILUAAET (Volt) =& (Watt)
wu 14AT2av=336wW
- fmamnszeznattlumsidnuueaunael
N9YLATBILUALADY (A/hD) * Usaduvetummes (V) = frdasadalas (W/nhr)
W 45 (A/hn) * 24 (V) = 1,080 (W/hr)

- i dwaddvanuasindeuedunnes IS AUIElfsEEE AN IO UL URLADT

1080 W/hr .
————— = 32.14 hr ~ 32 94
33.6 W
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2.6 1o LM3914

Fuledfiviuihitlunismuaunisuanssanuaussfufidundeialed Jusiannsa
varusstugegauasAusafusaaiiazuanmald Tnoaunsauanmaldunds 10 amuslag
ﬁhLLiaﬁuﬁamaaﬂfm3LﬁuLLUUL‘?ﬁaLé’uﬁg\‘iLwiﬁhqqqmunizﬂ”’aﬁqmﬁwqm

2.6.1 dnwazlaevialuves LM 3914

Wunaassnfiaunsatasesunssduinihuuvezundenuaslasu LED 16 10 é wuuids
i anansouanwald 2 dnwaisie uanwaldu LED uandnaflazans wazuanwua LED vaum B
rannsamuaunseuadiladdl LED Télnenliidndudediffumu nAmdnuasianhling
Yaureneesainsaauiiasng 3 v g

rasannsauiualalasdnadeisedunssduneluialediosmaraniuazuywseiuli
Hu 10 58y waznsesTweimelusiledduanaiumussdudunmdnunléde 35v  Tneil
Lmﬁvgwuamwsﬁ’mwaifﬁu’u assiaaejﬁuaqasﬂQMWWiwma%ﬁ”’a 10 ¢ Berusetuiiiburusady
edeliunisasmeumsnesusazsn

2.6.2 AnsNURT8Y LM3914
1. gwnsalasy LED, LCD visevigealsausanayInie
. WaAaWUUUTS wieuuuga annsaidenlaeglila
. @ansavene display lage 100 aiy
. meluflusaiudnedakous 1.2V - 12v
. anansaldusadusng 3v 18
 NPRAEWISILS 2mA — 20mA
iflednddafiwandszningening
- dsevuusaiuBunmlata 35v
. nszualasw LED wuu open collector
10. W1VinmanIsofasieny TTL vise CMOS asin
11. melunuausesiu 10 d19u (Step) wazsraderussulnilavaien

O 00 N o Ul B WLWN

1 U 19
LED ND. 1 = e LEDNO.2
2 12
v -] - LED K03
1§
v - e LEQ ND.4
: %
piviogR ) 8 cowos
(LOW EXO} . LEDKE.
SIGHAL (NPUT =~ fuen 1 ED KO 6
DIVIDER _6 12
(HIGH ERDI T i " LED ""’- 7
REFERENCE OUTPUT == m LED NO. 8
"
REFERENCE AGIUST — o LEDND. 3
3 1
$HIDE SELECY wem e LED KD, 10

AW 2.12 1 dunaives LM 3914
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o d
2.7 agunn (keypad)
Adunn (keypad) FAogunsaldunaiifinannisiiaindvnaie fundedimefuiuu

3
& @ of

3G (matrix) adiaullufduanvunmansunily 1oy feansASuWATUNR dxd  zdadldaiad
Viaun 16 67 leenalnnsvitauresadnd Wenaduadnd ssvildiduaianewnsdudatuifinnis
ASUNAT AARILUATNA 2.13

. Colt Caol2 Col3 Cal4
s sW2 5W3 L SW4 :
.. Ry ~ kO 1 o o [_O o— |—O C—¢ s
ML) -1 . 2 3
SW5 SW8 SW7 Swa
i Row2 O— [0 O 0 O 9 &t
f T 3 : 5 5 7
: SWO.. . -+ SW1D . . SW11 . g Swi12
Y Row3 f o O 0—““ O—% r—O o— . .
5 T 3 T YA B
SW13 S SWid SWIS © BWI6
" Rowid 1—0 o— 1—0 o— l—O O [—‘0 o—.
P ' [ R E F

C

And 2.13 1as9ad19eadgunm dxa

2.8 ns3udedayanula 12C
2C 98191 inter-IC communication e nsRnsedeassEnIdled ngda 12
iunswamnlaeaud (Philips) Fegnsjsvanendnde dosnnslnledudelunaannsoinse
&y wag muauaeldmedyaanfios 2 1§y @unilede medyyrauninildimundons
MY NMsresINiuvegunssiuuda 12C  vhladeunn Wesreaadayauasanedyyie
wiinwesguUnsalusasfmvuunienieiuly drunsivualennsavsaduviidmivinsie
gUnsoiusiasi seldsiadayauasmarmunannlainfivuennsavegunsaiusassi
medoyauuda 12¢ fdaiFunegnafuninisin anedeyasynsy %3 SDA (serial data
line) dhumedygauniniitedoni aedygnuniinieynsy 3e SCL (serial clock line) Tu

b4
LY Y 1

msedunereluiazisenaedyguvivasan SDA wag SCL

2.8.1 aruantAlasaluvesis 12C

e SDA way SCL Wuanadyn 2 fiemng (bi-directional line) Aasfinisraiiiumiu
yadniuuseu +5v nasaaan ielfmefianiuzasingsluvaeitlufimsfindeldau fideae
Hestudyausumufieniiduluasdygraiass 2asedinavesgunsoifideaguuda 12
fosdianwazidulsasiasule (open drain) vi3ereadnimasiila (open collector)

gnnTseasdayaunla 12C gafia 100 kbps lulnunusnd waz getie 400 kbps Tulvam
A9 gunsaifirasiuula 12C asfesdinnugliihsiuiiinussyinaans SDA way SCL
\fiu 400 pF nsidfisgunsaiunda 12¢ Mtayadwmiunisidntisaesende 7 Un (7-bit addressing)
%30 10 Um (10-bit addressing)
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2.8.2 nénn1svaelE 12C

¥ 12C Ussneusheanediyae 2 1duile SDA wag SCL gunsalfirevineuutaannsailld
1nnine fatidedesiimstmunguiuuvesnsiasouuda ieldfldaumsiui vuziigunaile
Andarfuey wazgunsallaludiiunieds siolufaroasuednums il uay Jowwsgunsel
vl 12C deifutennasnousBuiensiaweta 12C doly

1. gunseifidudfadredoyaviedsdoya Bundh fads (Transmitter)

2. aﬂﬂimmﬂumwaua Sund1 /13U (Receiver)

3. gunsafuuta 12¢ amnsaiduliieiniuuasds vgunsalimihAdushiuednaies
ﬂslajﬁqﬂﬂim“lﬂuuua 12C FmihAusdsegradien

4. gunseifvimihiimuaudamemsindeuula 12C Bond1 inanes (master)

5. qunaifignaauAuvsegUnsaiiirevhadiluuuta 12C Fondr aiav (slave)

2.8.3 defmundrdgvasnisnssuuds 12C
1. mydsdayasiavuliiodainawiniu
2. lusewinmsdsdeya elefmuiieans SCL famurasings medeyarosinudoyall

‘GEJ'ﬂ,‘ViLﬂﬂﬂ??ﬂJLﬂaﬂuLLﬂaﬂmﬂ‘mﬂ MQ%HUﬂﬂJEUWEUVILﬂﬂ?Juﬁ]”IﬂiUﬂTiLL‘iJaﬂ'ﬂiJ‘WiﬂEJLﬂuaﬂlquﬁu
AIVANLNY

i74
=1

2.8.4 mauawugﬁwmﬂmmawa 12C

aneAtuuLTd 12C fidei 5 anms et

1. Ua179 (Bus not busy) anneiiintuiile anuzasinuuany SDA way SCL ﬁaa%nqa
ﬁv’a@: ﬁ”'wmumﬂmﬂ miawauaaﬂmsmmwﬂulﬂ

2, Liumumsawaua (start data transfer) Lnﬂsuumama SDA finswasuulasasinan
aﬂlﬂm Tuvausiany SCL flanuzasings Lsanamauum am'aul,imu (START)

3. dayaseeguula (data valid) amauummumﬁmamauLsmu Iﬂaamuuaaﬁmm
anuuuma SDA ﬂﬂamauawmmim Luaa’m SCL uaaﬁmm amuv'ﬂma SDA G]’eNﬂWI wielw
aﬂnimiwaua’tumm“umﬂuJu "0" 3o "1" mamamﬁ]LﬂﬂmmLﬂaauLLﬂaﬂﬁlummmma SL
Duaedne LLmma‘lmnm:mmaam{Lwmmmsawauﬂaamaauuﬂm aonuzandndlvl SDA Fosasdi
maaﬂmmmﬁma SCL fanuzanIngs mnAannsdsuudasanuzasdnluvaeitans SCL
aaﬁmmaauu aﬂnsmmaLmasmeﬂumsawauaa wlamnumunefuaniizven vieaniie
Liumurﬂm m‘lmauammmiaamﬂmmwﬂwmﬂmmu

4. $uiteya (acknowledge) mmuwaqmﬂmiawamamnmaﬂmaqmiuanuamﬂ
auysal Iﬂamawummiawauam 1 Om3endn Unfus (acknowledge bit) flouwiduasings
waemsdedayaunAsuiiu a'auaﬂnimmamaia“mmsaaammﬂmsmwmwaauwuﬁnuammm
UIRM aﬂmsmmawmnmaaﬂumsmmawsammmmaaU’Lumm“uum}umLuﬂumugmuamus
aodnsfienavausdiimstun Iﬂiwaumsamaaum

5. wgan1sasdaya (stop data transfer) anumama SDA finnsidsunlassefuanin
mnmlﬂm Tuauziiany SCL uamuuaaﬁ]ﬂamanamfawmnmumw anmeven (STOP)
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nsvhauuusa 12C Sudusenmaididagunselidenou Tnenmsidhisgunsaluuda 12c
fusgldmadrdauuy 7 ude 10 O Tunsdiifigunsalseaguudaliunn MWnsiddeuuu 7 Onf
dieae wiluusgunsalifeddnmadfaun 10 9n ndwnnfifadegunsalusazfiSeutesuds
wudunsdadoyatusely

2.8.5 nsidiiauuy 7 Un (7-bit addressing)

foyaludusniifndundsanannefuduiie deyeiilddregunsaliifesnisiasiode Taed
sunuuitesuneldded 7 Savusufadn Lse feesudeyausnasavesqunsalaiaviifoims
Aoste Tnouvadudnfvuanoniasansdl (fix address bit) $1um 4 On Sediayatgunsaiuazs
avgnimuamangudn lianuisadsuulaudlele dandn 3 Indudndmuauennsad
aansolusunsuld Tnegldaudosmuaaniuzasdnliunan AC - A2 vesgunsaiiiimsideusds
wuull 12¢ davludn LB Aldimuanseunsedeutoyatugunsaiaiandatug vindn LSB
Hu 0" mnefisfesnmadeudeyalugsgunaaliu dudu 1" euumseudeyanngunsalaan

Joyaluludrounfie Jeyaniuau (control byte) lugunsalusiasiaziimsimuadeya
auauiuandnaiuly endregraty ledunliSueiinsega 240 aedesdedayauaninsavos
mhearwineufiagihnisdsdeyaly

Heyaluludvendle deyafivinisdente niwnnsdsdeyaluusiagiud qunsalaand
161’%’Umsﬁmiaﬁaaehﬁ'zgzgm%’uimauné’umﬁqEnqnﬂ%”'a

2.8.6 NMsidnfauy 10 U6 (10-bit addressing)

wideyaiiufuiuundndes TagluludusnvdnananmvEudu fosfmusli 5 auul
Toyadu 11110 dwdn 2 dndaunfudnuennsavesgunsaiidesnisinse luln LSB vedoya
ludusnisnafunsiinuadn fesnssruniaideudeyafugunsalaansdafifasnisindese
Hoyaluideufutoyauemasaluludd 2 vesgunsalilfesnsiindedae deyaludinluTadu
Heyamugu Foyandannifesudeyarieililunsinderiuderiufunsidrdauy 7 O
wdsndsdeyansuynlug Foatannziuiifntu welsivuiunsdsdeyaannsasiusieluls
2.9 lad@gruiaan DS1307

srvugunanduddyiannsadluldlugunsaldidnnseiindldvarnuans aelu

[
]

&

lulpsaeulnsiaafiosfdlmuefifieldlunisunamdedrluldilugrunaradelfuiu ud
deannntlulasaeulnsiaedannsaraulddefefimdsariniu fafunisldinuedves
Tulnsmeulnsaaoiadegmunansss Jekdwzadluunawenndindu

D51307 Wuledgrunavewadauiinousinmes (Dallas semiconductor) fifaiudsde
yaruy 12C Faduuuu 2 wire anunsadeansls 2 firvns (bi-directional bus) g1uiaan (real time
clock %58 RTC) v@9 DS1307 1%uaflm*ml,ﬁm"xaga ], und, dalus, Yo, Sudl, Weu uesd 1§
szuunaannsavheulnuesuiuy 24 $9lua vi3e 12 Salus AWPM ALY mefiszuunsiady
wdssnelu Tneduvdsinglrivdngnialy DS1307 aunsnaindlldlianuumneiuazyiinu
wolu Tnefidsanunsninundoyalilél 1@ DS1307 fgtavun 8 91 Tnefdumisanledivimiig
#aq sauandlunnd 2.14



X1 1™~ 8 Ve
X2[]2 7 3 SQW/oUT
Vear[] 3 6 I SCL
GND 4 4 5 1 SDA

DS1307 8-Pin DIP (300-mil)

Al 2.14 dumdanled RTC DS1307

vee: solwiaes +5v

GND: T4wansnan

VBAT: Iefununined 3v iitesnwnisve lunsdiflifilndessne

SDA: wsudstayameszuula 12C

SCL: andyananunimdmsunmssudetoyaniesyuuda 12C

SQW/OUT: aeanndtysnas Square Wave awsadenanudle

X1, X2: Wiefurdanaanmiinnsgiu 32.768 kHz ileasisgrunanvidiiuled

szuulatoyauuy 12C (inter-IC communication) lﬁgﬂﬁmm%ﬂmw%ﬁmﬁaﬂé (Phillips)
mssudedeyaldanedyyrauiioud 2 Wi Aeanedyqudeya SDA (serial data line) uay
ey eaunitng SCL (serial clock line) n1svanuduuuy master uag slave Tnsgunsaliivin
i fifu master (alasaoulnsaians) asmuaunsiudsdeyauazaiuaudayauniiniuu SCL
daugunsal slave (DS1307) Huagvhaunelinismueuuesgunsal master

msssldnusauiululasreuinsaaestessuuta 12 duannsavildlassodadmn
pull up Fawandluniwd 2,15 lunsdliifesnisdesuiugunsal slave vaness Aanusavildlag
sogunsal slaveruuifuly msfaredoanssewinegunsal master fu slave usiazdiaiiu azgn
uenlay address 499guUnsal slave Bsvzgnasaingunal master tUdsgunsal slave feuEums
Sudstaya

Vee Veo'

I

Veo »

vee o |y -

: .(DSI:Q? TR o e

: SDA

lﬂencuwlw ‘ 56L R R
. R SOWAOUT- 1—
| GND S

g

b
§

P> | ' v W v W
AT 2.15 nsiiisusa DS1307 Whrululasasulnsalaesaiessuuvanuy 12C
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. 1 :
snn condmon' S Data Valid S Ackyt Stop condmon:

AT fCR S : 1070 rsp I
oatlbfwssl | | ] ] |ws \

LR e X N
-,
-

1 1
1 1
1 !
1 1

AWd 2,16 nsSudetayasiudd (2C

mssudadeyauuu 12C Tufidetmune 2 Ussnsmefufe

1. mawawauaﬁ]%imulmLuauauamuumammu

2. Iumwmmiiuawauaaa aednyaynod SDA mmlmﬂaauamuﬂuﬂmw SCL fanue
Huaedn “17 & SDA fnsidsuanuglutaed scL Wuaedn “1” ezfednludyguemuny
msSudateya

anuy ﬂJmmiiuawauaqu 2C gunsausoanldidu 5 anusdrefufuandusmil
216 wavilmeazduafsil

1. @01U374 (bus not busy) dsysy1as SDA wag SCL 4

2. Budsdoya (start data transfer) fimswdsusedu
Tuwaudt SCL Tisedudnyayraadu high Aald

3. Nyngetaya (stop data transfer) finsideusyiudygrned SDA 91 low Wy high
Tunauedl SCL Ssgdudgarandu high fald

4. fudstoya (data valid) finsSudedoyasuansdyan SDA lnadeyauriazUnaggnas
Tugedt SCL fseduilu high Tnelutnedt SCL Saonugidu high aauu SDA 9 mmlmﬂmmiwaau
syifudyana SDA asideuss mwmammm Tugaedl SCL fsesudayanondu low wiku s
WMIFIUNITAUaYR LUy 12C Hamnsndedieyasenuidyaaunfinigegn 100 kHz flvisin
MS¥N9NUETTUAN WA 400 kHz AlMuANISYIaIULUUED uwadmdu DS1307 awnsavianulalu
TyuAss3uA1YNTY N15MBUSU (acknowledge)  iAndundsandifinsiudsdeyansuuds Tny
gunsal master feaasnednygyind clock uu SCL Wiudngn gunsaiiiuiasuteyassieszdu
Fuanaiuu SDA Wil tow lelsifdesuindsulifudeyansuud

Tunns3udedeyasiuta 12C gunsal master asidugadnedysyins clock Ul SDA uae

WJuspauRuanue start  wag stop Lwamummsauawauam‘mummiawaualﬂmaﬂnim
DS1307 fauanslunwit 3.15 lulnsmeulnsaiaesiosasneanmy start nou mnuummm add-
ress 194 DS1307 vunn 7 Sndafiindy 1101000 wazmmiednseyfienisvestoya Tuns@du
msWeudeyant DS1307  awdpaiu “0” ntulalnsaoulvsiaosazdesdasiuns address
meludaawmesuns DS1307 AFasnmiTudeyans uddeeadeudeyaas Inglunisdedoyaunas
usasdnisatn Ack 910 DS1307 ynlud iledsaupsuuda feazadaniig stop \enduganus

TN

Y]

Hseaudyyrnndu high
Fruanndued SDA 910 high 1u low
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Slave Address  Registar Address Datafn) Data(n#1)

1811101000 JOA] xwonxx [A] oo TA] xooooi FA] e | oo [ALP
- $-START
| A-ACKNOWLEDGE -
- PSTOP SLAVE ADDRESS = DOH

Al 2.17 madeudeyagunsed slave sl 12
 SeMdess Do) D) Daulwd) Dty
18] 1101000 11 {A xxxxxxxxi AL oo JAL xoooesx AL eas | XXX00X m
S-START ,
- A-ACKNOWLEDGE

PSTOP

SLAVE ADDRESS = D1H

Data(ntX)

WA 2.18 Mstoyangunal stave sl 12C

msfunazerutoyaningunsal slave st 12C Suandlilunwil 2.17 uag 2.18 A
sdu Suusnlulaseoulnsaiaeifesadneane start rou ntiusiosds address vo9 DS1307
yunn 7 Tndslandu 1101000 wagaushedaveniirmismsivavostoya (Foannsli slave $u
foya Onilazgniemidu “0” uifnlumssudoyain 0s1307 Sniasgriemdu “17) aaniuds
ronfutayaanngunsni slave fiaglud Tnesumisiisudunastuagfumumisiame swos
w3 Faazidudumisirogaiildvihnisdeudoyaly esudeyansunsasludgunsal master
#osdedn acknowledge ndululgunsel slave she Tunsdilliuludgaiine gunsal master dos

&9 “not acknowledge” néuld

00-59

00-59

01-12
00-23

1-7

0112 -

0099,

el | | B
“ooH| cH 10 SECONDS SECONDS
1 0 10 MINUTES MINUTES
| o | 1217 1?;;}-{ 10HR HOURS

0 o | o o | o DAY

0 o 10 DATE DATE

0 0 0 | ponTH MONTH

10 YEAR : YEAR

om| ouT | o o |sowe| o o | ms1 | Rso

Al 2.19 FRawmesngluleTgiuian DS1307
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melu DS1307 F33ameimeluldiiudeyagmuiaruuin 7 Tusd (00H - 06H) Aeuansly
amdl 2.19 dayadian wagIuilnvgnifivegluguresangiu 10 aunsadenldilivhauuuy
12 4alua vi¥e 26 Falan e wueiided 6 Tussnsa 02H Taefindu “17 wwdunisiauly
Tyt 12 F9lus wesdladonuuy 12 $ala o 5 lunesiasa 02+ duaglduansdn Am/em Toe
rdeihdu “17 andu PM Tunsdifuanauuy 24 dalus Sadaglélumsuansrnvsmdnduluves
wiedhlusie weneaini anawd 2.18 Aueansa 07H usiawmeiauqunisiauves
SQW/OUT lneiisneawiBendsil

1. OUT (Out control) TdauRuiefnn

2. SQWE (Square Wave Enable) ldmuauesadaiawmeinielu DS1307 Tnediniou
“17 eulunsilnoeadaiaines

3. RS (Rate Select): [dmuaueuiives Square Wave dieiliansvhauvesesadiaines
Treannsausuivasumnuild 4 muididesusuandunisadi 2.3

i ] a €V a
ﬁ"li'l\iﬁ 2.3 ﬂ'ﬁﬂ'JUF‘]'llﬂ'J'lllﬂ@@a‘UaLaLﬁ@iﬂ'JEJﬂ'ﬁLGUﬁUW RS1, RSO

RS1 RSO SQW OUTPUT FREQUENCY
0 0 1Hz
0 1 4.096 kHz
1 0 8.192 kHz
1 1 32.768 kHz

AT 2.20 199514411 DS1307 Malunsvaaes

lunsveaadlase DS1307 Aululasmaulvsaiaas AT89C51 laaldwesn P2.5 uay P2.6
yaslulaspeulvsiansiduda 12C sadu SCL wag SDA w89 DS1307 sananslunnd 2.20 dau



dy a N o [ N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwimiu lueygalnilulsdsslosuaunisan

lunsdllagrsau Snvimuiiludawdasilon waznesedaduarvesenarsynasaminisinluly



wnanstiuenansianubidmsunmslynuiensfinviniu lueugralmilulayssleguaunis

lunnsallagnsdu Snvianudlvdaulasilon waznasendaduavetenaisynasiminisiitule



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenarsianubidniunislynuiionisfnewniu lueygsinildlydsslesuaunisan

lunnsdllagau Snvinudlvdaulasilon waznesedaiuaivetenarsynasminisinluly



wnansiiuenansianubidmsunmslynuiensfinviniu lueugralmilulayssleguaunis

lunnsdllagnsdu Snvianudlvdaulasilon waznasenndaduavetenarsynasiminisiiltule



wnanstduenansianubidmsumslynuiienisfinyimiu lueugialmilulydsslosuaunisen

lunsdllagvsau Snvimuiilndawdasilon wasnesendatuavetenaisynasaminisinluly



dy a N o [ N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwimtu lueygalnilulsdsslosuaunisan

lunsdllagvsau Snvimuiiludawdasilon waznesedatuarvesenarsynasaminisinluly



wnanstiuenansianubidmsunmslynuiensfinviniu lueugralmilulayssleguaunis

lunnsdllagnsdu Snvanudlvdaulasilon waznasendaduavetenaisynasaminisiitule



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuionisfnewniu lueygsinillydsslesuaunisan

lunnsdllagau Snvinudlvdaulasilon waznesedaiuaivetenarsynasminisinluly



wnansiiiuenansianubidmsunmslynuiensfinviniu lueugralwmilulayssleguaunis

lunnsdllagusdu Snvianudlvdaulailon waznasendaduavetenaisynasaminisiitule



wnanstiuenansianubidmsunmslynuiensfinwiniu lueugralmilulayssleguaunism

lunnsallagnsdu Snvanudlvdaulasilon waznasendaduavetenarsynasiminisiitule
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seiudneds urunuilezlungmetseiugnada uinfuiituastulugnudsasanasnoglusesy
51939 uagluvueaieoniud Wulilufeudunasios udnudeunnuduussiugdaiui
aatugy (@) anudunufsaniasmamanseuddadiuluivg Sennuiduveuadin
fuLOR wuuwendendtlusagldnalunmadhganneitumsasduiosnniuuuuandenda
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2.18 uiefifieades

muﬁ%’aﬁ'shumuavmamﬁmsﬁﬁﬁmaL%quzﬁ‘uETLuﬁ%ﬁ’uﬁé’alé’ﬁmsﬁwLauaﬂ%andnﬁqms
Ui“anﬁlmmmmauﬂmmmwmmua‘luawuimamq LW‘E’]”\%’]‘L!’JR]EJVlu’lLﬂu’eJu‘U‘i“’ﬂE]Ulﬂﬂ’JEJ
PS8R9 fadratusiuny 4 wies @uew) s wdssdudinainud wissldesides ia3es
Jdeenduuarlih uazinesUdesuas lneusaziadesasgnadietunuingussasdlunsidond
wansnefy uinamnmsldnuutazetessdeusslaviliudtunas iy Tums fOR snanunseil
alduurazindeafidasedatu Litudau Immzﬁwmmﬁmw’fm?mﬂssm?ﬁlﬁﬂwsaﬁﬂé
mamﬁ’m%ﬁﬁmaLLavnﬁﬁmmwnﬁ’m mﬁmenLLa~U3“&Jﬂmﬁl‘ii'mulufgumuﬁﬁwLauaﬁlﬁ \iefazla/
ao/fdndngivirsugiadmandniuazuias unumsldasaivioslumsusiu/mdndngivy
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wagiamdunudseivavet W msaqlavlu JIGE sunasanunielutuuazeiodlaunay
T5eunazlsausy IﬂEJLﬂ‘iENlﬁ‘VI‘L! 89 huasiulagluasEu (Electronic Helminthes Machme)
mEﬂumuuuwmEmwwmwmwwmwaqmmm [3] -[4] VIanm‘immumauﬂsaqmnm’m
Aovzatandudaniilafiauazusumanuild foud 10 - 60 kHz Insasvhauasounquitud 25 -
80 as1ans unsgueavgldlndh 220 Taadvialdludinszuanses vejuenavzdudessydu 103
wauaeenuwsanlidide s Lm“lmaei'sulmj ﬁ]ueim?iuaaﬂuﬂLﬁaﬁdwulﬂa%’wmmﬁwmmw’%‘adq
ﬂaumuumammmﬂumu s SufnumanruRediazaing “ledesiiianud” Juan Taeaeih
1uiﬂsﬂauimaLaaimaiwﬂaummamewsmmmmmamuaamswiszjuﬂ Lwaammmmmﬂiu
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A SteninsasiinemuemaeiiRstestuiniecdesdsniu 1un wdadld
uﬂfunwmEJ‘U‘swwmLﬂJWLLaUa‘mLﬂiawummamwmmmm [5] - [6] LUy amium‘sm‘la
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Abstract. This paper proposes a vertical assembled sprayer for supplying water and liquid fertilizer.
This proposed sprayer consists of both iron structure and hardware modules, including a microcon-
troller, LCD, keypad, batteries, nozzles, and diaphragm pumps. The height of this proposed sprayer
ranges from 1.5 to 4.5 meters so as to be adjusted by a user. The water quantity and the nozzle
numbers can be specified by a user’s demand. Moreover, either manual or automatic operations can
also be selected by a user. The experimental results have been shown that the average spraying
times for using 1 - 4 nozzles are equal to 95.2 sec, 48.41 sec, 32.3 sec, and 24.5 sec, respectively.
Moreover, the average spraying times from the experiments are close to the calculated spraying
time of microcontroller where the errors are less than 2%.

Introduction

At present, the water scarcity issues have still been known and appeared obviously in many
countries, including Thailand, due to the global warming and more serious solar activities [1]. The
water quantities for agriculture and consumption in many areas have not served sufficiently,
especially in summer. Moreover, the rainfall cannot be predicted certainly and the rain quantity may
not be enough for supporting those activities as well. Hence, the water supply and drainage for both
agriculture and consumption of farmers and gardeners must be realized and controlled seriously
such that the limited water can be used economically and reasonably.

In the past, the water sprayers have designed in many models and have been sold in commercial,
for instance, trailer sprayer, baseplate and skid mount sprayer, push sprayer, and spot sprayer etc.

“[2]. Also, RME has designed and manufactured a vertical tree sprayer which is installed on a car for
spraying some chemical substance onto the pecan trees from ground to about 15 meters [3].
Nevertheless, those available sprayers cannot be adjusted the height, cannot be controlled the water
supply, must only be used by using AC current or fuel, and consumed the power sources extremely.
Moreover, they are too expensive to the Thai farmers and gardeners can be affordable.

Refer to those causes, the new structure and low cost of a sprayer for Thai farmers and gardeners
has been designed, built, and addressed in this paper. The main objectives of this proposed sprayer
are as follows: i) its manufacturing cost is cheap, ii) it can be assembled and adjusted its height as
one’s demand, iii) it can be controlled the used water quantity, iv) the low power consumption must
be achieved, and v) it can be operated by DC current instead of AC current or fuel. Herein, the types
of materials and tools, i.e., vertical structure, diaphragm pumps, nozzles, and batteries must be
considered suitably for constructing this sprayer. Note that for the ease of explanation below, the
word water is a general word which covers any kinds of water, liquid fertilizer, and some herb-
fermented water. The latter one must be campaigned for Thailand agriculture instead of the
chemical substance for saving the health, reducing the cost, and conserving the environment.

The structure of vertical assembled sprayer

In general, a main problem for a lot of sprayers is the wind. If the wind speed is middle or low,
the spraying process is still working continuously. On the other hand, the wind speed is high or very
high, the spraying ought to stop working. In fact, the farmers or gardeners rarely think too much.
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