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A Prototype of Temporary Immersion Bioreactor

For Orchid Seedling Production

HIMNHUGY 1aNAIYY

R4 H AT UUAS
nglsn MPTANZHUS nalaonduns
2587
12900113
mmy Sp—
munziouw A
fusfoull = . JR6R

=

Iasunumivayuanidssonidungld Yszdaudsyana 2553

N4

aoiumnAlulagnszena U UNHITAIANTZTI INGUVAYUNS



é -3 - Qo QIJ (-] Qr -
¥o1a59ms (Mu11ne) msdanduuuuszuul¥eomissa Tuiauuuandins g msunisnaady

nd1ndaels

1 a a v
unasy Ruseld
Usedthudszna 2553 usun ldsumsaduayu 142,000 vn

¥
seggnaiimsdve 1 1 A goaw 2553 A9 Aueneu 2554
aa @ @ a ad a a

WIBNENY WA Y wmthlasems wingasTenssudidanseiing Tneuvngums
UNANUINGT UUAS Aimlasams  wdngasfiveiu Inouvaguns

Y o o ] [ a ad a Iy
wednnziug adoaendund drulasems nangasImnIsuBidnnseilng Tneuvagums

UNAALD

aw dy o 9y d:iu A4 A o [ 9 [
Tasamaieiidumsitesnszuy e mnsidedefauuusndansny msmenilfussduanlums
LY & s q 9 d Y
TomisdagniszuranauszaunulaelulasaeuTnsamos sznumsuzhinduszuuvauiag
(Twin flask) dnsuldfamayermns unzaseynsufin 2 ditedssndandinuguan TTUUAIVAN
ad a  Jq Y a  d o = d’l’ Yt =2 1Y a
siannseind ldgunaniuiludnsnaeunsefuial wag ldlmsAnyimsasaninySune
4 4 E d 1 3 a
mivewlavon ludninszuylaelfiaumosinments  vnnamsneassnuszunasom sy
u’l’ ] 3/ d':/‘ b ' a dy dy 4 g dy v
tnansainuldmufideisunsu s winuflymnsAadelumsnegoudsaiiosninnaugiild

0 w

& ay & a a 44 g g o o '
EJ?JﬂlL‘U‘UL?J\mullﬂJ't)%1ﬂﬂ1ul‘imﬂﬁmu¢1‘vﬂ %ﬂ%?LﬂuﬂﬂﬂwﬂﬁW@mmaVM

Y S G} 2
iy : mamz@satione lulasaenTnsamed szunlfomsuuysudansa ndae'ls



Research Title: A Prototype of Temporary Immersion Bioreactor for Orchid Seedling Production
Researcher: Kasemsuk Sepsirisukl, Nattaya Montre’ and Sakkapan Klaidokchan®

Faculty: Chumphon Campus Department: Electronics Engineeringm, Horticulture’
ABSTRACT

This research is a development of prototype of Temporary Immersion Bioreactor for Orchid Seedling,
Fertilizer for plant tissue is fed by air pump, which is controlled by a microcontroller. This system is the
twin flasks system. One flask is used for tissue and another is used for the fertilizer, The 2 sets of twin
flasks are connected in series with silicone tube for cost saving purpose. The real-time clock is introduced
for a timer and clock. Furthermore, the density of carbon dioxide (CO,) in system is measured by using a
special sensor. The experimental results confirm that the prototype works as designed but the proposed
flasks are contaminated due to a leak of the handmade container. Further research and development of this

problem are required.

Keywords: Tissue culture, Microcontroller, Temporary Immersion Bioreactor, Orchid
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5. indoud — Sftyvasquunilifen Tulnsion uasindn  Aefznanaslsiled  ms

Fuaszviuaaiazannd
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2.2 Bioreactor NUNIIWIZIALIUBDIEDNY

. =< daqovd I o A 4 a2 A A a ~
Bioreactor ¥1H1UDN ﬂ?“ﬁuzﬂﬂl‘mﬁﬂﬂlcﬁﬁa Uaaae JUDWD HMIDWUTAIUNTNWY Iﬂﬂuﬁ’]ia’l'ﬂ’]iw

o a 1 = 9 9 dy a 1
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a 4 [ .&’ d‘ & [ =} :: =1 s 9 1 =Y ] =
msSyveurad uaada ele WiepltawNTiNg UMIANDINA 1AL BNFIULATEUY Lazing
a Y § a a A 9 9 @ b
Fuasems ifsanedemswsauay Invoaly mﬂ%asuumﬂﬁmmﬂﬂﬂﬂ’mﬂunmﬁluﬂizm"lﬂ
3 9
SudmaneldludSnamniazemsgaldnuall  Sevgamsldomisuazaisenzudiueen uay
YUIUMIRINE IR IR IRBIIBY (Continuous culture) 1A

v A d’l d’il d' 9 [ wac&y 1 a a a
Tuﬂﬁsumﬂwquﬂ@fJﬂﬁLWW:ﬁEJWJ@L&J@Mi%Mmi“lwmmsaﬂiumu w1 Hilszansaw
a Y ¥ < a q’: 1 A dy = @ o Y a
Tunsuaald 1asas ez Usuunin FadnsSumzAesauiimseyuianazmadnih e
9 3
numuaomsthetlgnganinnigusn (Preece and Sutter 19915 Ziv 1991a,b, 1995b) uasnantimsaesly

[ vaw o P=SN] o a 1 1 A dy o) [ wa
zuuamiummmwaﬂmmsaﬂﬁunumswam“lumuﬂmamxmmmmﬂssuumimﬂagﬂuizwaﬂum

a 1 A 9 @ & A o R EY v o dy dy A A
annsonaaneiiioeld Jagiudalimstiiel bioreactor nlFlumsveneiug lnenmsmgiaouiiomaiie
nlSauazanfunumsHan (Preil, 1991; Vasil, 1994; Leathers et al., 1995; Son et al., 1999) T
ﬁmﬁl‘hﬁﬂ hlﬁaﬁm' alfalfa, birch, carrot, coffee, sandalwood, spruce, sweet potato (Lethers et al., 1995) 1991,

.. L Y ¥ [ wa o Y £ 1
Aitken-Christie et al. 1995; Vasil 1994) neno1ninisideswudaJudailumsdssluemismaiganumn
a9y A A o v dq Y 13 a :’/ [ g/ 9) Y] 9y
fidoalumaingnsIn sy eRug 1 gaTy SarauisaRalacLengund1oan i lade (Alper et al.
1993; Sakamoto et al. 1995)
& o Jd& Y @ a o 4 9 a8 < A a
YoM oA TV IHUEABLAT §951518971N15101 bioreactor 1 lumsaguratineNINGs

a -1 o 9 A dy | ; 2 9 a a a o o
asnaegil ImsinlHinen15/889s10 130 hairy roots Gl lumsnanmsyaegliluman
(Rodriguez-Mendiola et al. 1991; Flores 1995; Weathers et al. 1989) Lmzm'ﬁ“ffﬂﬁﬂﬁ}tﬁﬂ somatic
embryogenesis Tuftwnavaiia iu fAvayulnsaia q o ndasiazenanst (Tekayama and Akita

1998; Hvoslef-Eide and Munster 1998)

Temporary immersion Bioreactor (TI)
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Wugdununiisues Bioreactor Foflumsdearagiylunirugniemsvay Imsldens
[ e O'J ¢§ = d' 9/ 1 yé’.’ 1 1 d'
Salufeuuuandansn deiianuaveimsiteinislasmetaeslidudivaveyluomsluszeznan
1 o Qs’l < o [ 1 Qy 1 1
uandafy  wnitufaziomnssenninszuuiasiimaltermsd U miTasdosliudniisaney

[l 1 3 4 1
AT TEZ M UALAE NS TZUI801M1TDDN agsalilonanasTeznaIveIMszidvailoto iy

.4

A o A A o @ 4 v & da 1 A
HoUlS 1l JananNUBIHTLINNEATINS VBN UT Faflagiwilunienludalszma iiesan

a

9
o Y a

o ' ' a ¥ A o [
Useudauseaazaidnslunsdathafofouszmsquasny  Savsaunsandnlugadimnisy
9
wnalngld Taeflagiulgimaiunldfuedumsnawislufinmsygio fvgaamnasy Ifiaon’ld

Uszduuaziaynlng 1dun adw nuwl ndaeld Taunwd uazenams (Alvard et al. 1993; Teisson



. ﬂ ¥, & Y o wa o o
and Alvard 1995: Etienne et al. 1997) 1fudu Tasms@saluszuumslioimssaluifauuuamgiasmil
wEnmsin 1o solenoid value I pIMruuazAuasiguInTius gy ndimsasuimuAna
solenoid value 32ila 1AL IFUDIMAIZNAUIIGUIAUTTYOINS (Escalona LAZAMT 1999) aortios )

amszeznaazauan 1ddmua dudunoudegli 2.2

JUn 2.2 MU uAse I IHe s I UINEIAT1I0R 11TA

(A mensidn, B fivvaz ldomsuunaugans i uaz C M31191M15900)

v??amnmsLwwL'ﬁymLé@tﬁ'aﬁﬁﬂmﬁyﬂuaﬂﬂuszuumﬂﬁ'am155%Tuﬁﬁunmwfmin1fu il
$19UNTIVIAIUDINT TATOINS 5202172115 11101113 %ﬁ@iaﬁu%udauﬁm MIULVITY 1B
Montri  (2006) "lé’\'v‘hmsﬁﬂmmsmm?iymxﬁmﬁwuaumwmfﬂuszuu Temporary Immersion
Bioreactor Tﬂumstﬁyﬂwamawuaumwmﬂ‘lummsamsﬁmﬁu BA ANnududuaatu uagliomslu
sypzarnuanaiaiy 14uA 3,4 uag s a1 aefu lunar 1-5 it wuh msnaaﬂummswmu BA
anududu 10 "lzﬂﬂﬂuauwammsmnﬂsmmﬂaﬂmﬂwaﬂ uazmsIfomsduna 3 adadotu nis

vl ALY wuiw’w’uﬂmﬁummmusmumusa Llﬁmﬂuﬂﬁ”lllﬂﬂi'lﬂ'liﬁflﬂ‘]f’mu1ﬂﬂ'ﬂ 90 Lﬂﬂil“ﬁuﬂ
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mondamsii Tulgnluanimaiouon @1y Prakash iazany (1993) 1saumslFiagsosiuiudan
A =q v £ & 4 v Y a ) Y
fsazmyuzi1Flumsmzdeadodelumslfemsmanld varwyila Tasludivesmanzsosy
v k4 i ¥ 1
Suduitmiuannso 1% d1auag Glass wool polystyrene foam .MIINIZIALUHBIBILYINA, glass beads

i ¥ '
Tumsmnziasutiowe Raspberry, Saintpaulia, Syngonium, Philodendron Spathiphyllum, Vamila uazms 1y

'
v 1

d’ L% 3y yA kY 1
nszansadlumsIzAsauyInd waziuds dumsldnsue 1linsaumsldnadszaaman g
9 a Ao [ Yo A o " ~ Y
msl¥ganaradniivhanagnuiou mslidagihnin PVC, Polythene 1183 874 silicone Taunsuzi 1%
lupsussynsiimananiasuismiveu lasen ladiazoondiould uaz Lorenzo uazaue (2004) &
o dy d’l A v Y [ wva o o dy a
fmsinziasuiiodedosluszuums lemssaliiduuusudas Tasmstheeaunaslueimsi

S4Suas 50 adans Wunar 9 wenawisanaaduna ladsuaun
d d d
2.3 sasmsuaulnoonlsa

& slu’: y Y o v a & VoA ' g 1 A
Tugailfin1dnmsesnuunidminaadegini (Statonary) 13U HIIANSZUIY HIDND
J Q@ al gy 2 a 4 4 )

FTUWINA Tﬂmam‘mlmmT:Jc;]a%xtﬂuﬁtytymlmmuuamaaﬂsmmﬂjmﬂ1snau"lﬂaaﬂ"lmﬂ Ty

werasurhsaiud e Humires v0uT I SenseAir U K22-PWM Tnvlidnuaigasgalii 2.3

2.3.1 gazBeAM 1Ty

CO, Sensor 12zumsvenuuuifio1imand 4.5 81 12 Taadussdu lifhiisw i@
yoaunasnig Ilogmulu £5%

Tuszrhamsauiiumsmulnd, duesTannuiduduvesluga co, fumiiial&ues co, v

1 [ { v d {o .
ganseaazgna lld i Tasimswdsunlasmnunfaiadauanududuiiald Puise-width



modulation, PWM) ua&mﬁvgﬂfuz'oamﬂumqmaaﬂmﬂﬁmmﬁﬂwmmﬁﬂﬂﬁu Taoilswazioon
Futo il

o amuduuvsiesniudi 350ppm

o szuznANLINANTINTOU 1004 ms

o 191 MluszoznaInouti 177 ms (200ppm)

o 1Ay galuszezalAowti 1002 ms (2000ppm)

¢ auazduaf 0.5 ms (1ppm)

a o v P @ U i o
fnsandiognangdin 2.4 nanpaiamiveulasen ladluernmedlasmahaumuswres

g1uald 768 ms ot aruImmIa1aEld (768 - 177)x2) +350 = 1532 PPM

T T T T

T CHrevach = To8ms

I3 i b3

Time  40Cms

= A o I 1 1
sUn 2.4 mammumsuau%aaﬂ"lcm‘lummﬁTﬂﬂﬂmﬂmumu Sensor

U

o d
232 laezunsnvesdyanauoiriymue s e’

a  Aan a

| [~ FUR] v d s a oA o 1 1 v d
ft]']ﬂa‘lh/] 2.5 "llgllluhlﬂ'l']ﬂ']'ﬂ"ll@\'iwaﬁ%&’uﬂ’]ﬂ\‘lﬂ 8 1,00 uaammi%u%annszﬁ’nawaﬁ

egation 2 fadiuf 1inanuazden 2 ppm/ 1 Tadauri 393aldgaga 2,000 ppm



350 ppm;__|{ »
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K‘ﬁ 1004ms— %7
351 ppm;_| L D
‘:<}———177.5ms———{>§ :
.\:‘47 - 1004ms- D!
352 ppm:_| 1 D
;<}——-178.0ms——(>§ :
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1998 ppm:__|
.c— 1001ms {>:<: 3.Ums———{>§
.<‘r 1004 ms #Jé

Y

1999 ppm:___|
<‘r 1001.5ms— {>:§Q—2.5msf—{>§
4 jaoins &

\)(\

2000 ppm:___|
<}— 1002ms ﬂq—zOms——D
F 1004ms #

A L] o
17 2.5 lagunIngIwInIvouD NN
& 1 J
2.3.3 MY ONADYHUYDI

4 dy A [ Y 4 4 A o o
0T K22-PWM ummmwﬂmaﬂ‘uwasmaﬂuimﬂauiwsamaﬂmummnsmmsmu

v

1 2 o 1w a d o [y 1
dognes TTL lagdouuy Pull-up 3 winlgTaurefdnufivuoniyniuussdu +5 v 1ddaau
=] 4 o s i
Aun U szss 4.7 KOhm. azendedifiuyssuioandyanusuniudiglii 26
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Ou1 parallel Pin1, G+,
with 220uF + Power input v
—@® ﬂ—j
) _I_ External system
T Pin2, GO,
- Power input +5V
@ +5V
ey | 2
v oo
Pin3, OUT1 47K Micro-
PWM output
o - ’ - controller
. A
«— | sink,
l 100 mA T
< max us
GND

P~ A ' s o s
zlh’l 2.6 ﬂ'\ﬁL%@N@']E]L'f)'lﬂwﬂﬂﬂhhliﬂiﬂ@uiﬂﬁﬁmﬂﬁ

A
2.4 Msuaasnateasa (LCD)

S mduueataozdluuuy 20 FI0NY5 4 UITNA Taaiuiae 14 16 91 AT OUEAIRUNUINITIA

v

vivoalugaueads 1dasgUin 2.7

1 STELET
2

.....0.......'."‘\3,;

5171 2.7 LCD 20 @8nws 4 UsINa

v 1]
LHaERIna LCD fngumiandaaaluaisiei 2.1



ms1eft 2.1 dumivesmagnihiimsldauves Lep Tuga

Pin No. | Symbol | Description | Level Function
1 VSS Ground - ov Ground
2 vDD |Power Supply| - +5V eiaﬁmmﬁu"lwlé‘ym +5V
AefuusssuMielTuaduvesns
3 VO LCD Contr - -
LAAIND
RS=0 winedesmsnadefimaesiida
4 RS RseiZps H/L (Instruction Register)
Seleg] RS = 1 mneiadpenisAadefuiiaineidoya
(Data Register)
5 2w | Readwrite | mL  |RAW=0 vneaadeansdendeyalds Lep Tuga
R/W = 1 Aanedadesmssudeyasin Lep Tuga
6 E Enable H, H->L Enable Signal
7-14 [|DBO0-DB7| DataBus H/L Data Bus Line
15 A |Back Light A - Back Light +5V (f'fm%uiuﬁ'ﬁ Back Light)
16 K |Back LightK| - Back Light 0V (ﬁm%uiuﬁﬁ Back Light)

241 M350 Address Y84 DD-RAM titomsiliandoyaasluga LCD

1 o o g @ T o
DD-RAM fenursanusiiifiudeyansuaaina mindgusia ASCI aslunthanudiiineg

1ls1ngfive LCD iuf

Ve

15197 2.2 1EA Address LCD 20 A29AYS 4 145599

Linel {0 |1 {2 |3 |4 |5 |6 |7 {89 ol l2l13j14|is5|16 |17 |18 |19
Line2 | 64| 65|66|67|68|69|79|71[72]|73]74 75176 177 |78 |79 |80 |81 |82 |83
Line3 |20 (21222324 |25|26(27 28|29 30 | 31(32|33(34|35(36 {37 |38 |39
Line4 | 8418586 |87 (88 (89|90 |91]|92)93 94 | 95|96 |97 |98 |99 | 100! 101 | 102 | 103
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2.42 wwmamsdeulysunsauieniugy LCD
HoduseWIdsy LeD fisesunsadusa 45 v 1182 LCD 9% Reset @109 (Internal Reset) LAZIE
Set TR Giwqﬁqﬁ
1). Display Clear
2). Function Set
DL =18 bit
N = 01 Us3%in
F = 05x7 dot
3). Display ON/OFF
D = 0 Display OFF
C = 0 Cursor OFF
B = 0 Blink OFF
4). Entry Mode Set

/D=1 (i#fuA1 Counter ¥4 1)S = 0 No Shit

2.43 MSIToNADIFIN LCD UL 4-bit

Fodudulday 1zdosdmuamidfu RS voeTugauead (Lep) ielfnouTnsamoime

1 ' { [ 4 ey v o {
Tudidoyade e 18T uangunsaimeneniuiusadii wiedoyanzuaainasenlugauen

1w o d 4

A =) v Y d' ot ' 9 Y o A
He IﬂiJiJﬂ’]iﬁ\j‘U@%!ﬁjJ’]ﬂ“ln RS WSQIM@jaH@ﬁ“ﬁﬂ (LCD) ﬂﬂqﬂﬂgﬂﬂQﬁQﬁmﬂﬁmwaﬁﬁlﬁﬂ'iJeU'] E WD

wewinidia ¥ lugaueada (Lep) Sudeyanniadeyaidilyl Tasiaddonldfvn £ veclugauon

o ;Y o v 2 [ =
%@ (LCD) @ﬂ\‘llﬂu‘y‘lﬁﬁ"u@u‘lﬂaﬂ AAITNN 2.3

M99 2.3 ugasnnuFuRuTuoIu RS, R/W 1ag E

RS R/W A5

Roudrdaldun LD

91UA01ULIN LCD

Reumdaldun LD

21UADIULIN LCD

et
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2.5 Joda$1951141721933 DS1307

~

[
U [ o

szuugrunn Wuddfgiowsenll$lugunsddidnTnsdndldwarnnars  moly

a

1y nsneuInsaediesiiinaesifeldlunmssuna  niehlldifugunanidlduuiy  ua
Lf'l’awm'laﬂmmuimmaﬁ'mm‘mﬁmm"lé’dmﬁaﬁ‘lw&ymnm&u Fuuns 19 inwofues
I Tasaoulnsamed afrgiunanidddy mngrulunauelwindu

Ds1307 1§ IC runmwesdadmsiinoudniae? (Dallas Semiconductor) Mfafudadoyauuy 12¢
By 2 wire sW1sadeasld 2 Aifne (bi-direction bus) FIUNAIBI DS1307 Fugunsaify
foya Surdl, widl, $alus, Ty, Suf, dou wazd 18 szvnaransoihinuInuaglduuy 24 2T
wfo 12 2Tua AMEM S18 mofiszuunsaeiuumasiieli Tasdumndasiolindngndalil Ds1307
ausaadadl il dernuunaey  uaziauae’ll TasAdusofnudeyaldld Taseabadion

3 Qo d' a = ] = = 1 Y dy
MINUA 8 aumm'dm“lugﬂ'ﬂ 2.8 LLﬁSSiJi']EJaZLE)EJﬂﬂ'lﬁflNWu‘UEJ\‘iGU']nl'EJGIfiWNL’Ja'ﬁ]‘ix‘lﬂ"l\‘i"'] AU

R

%1 [ s N T vee

xz [ 2 P ] saweoun
vaar L] 3 5[] sat
ann [ 4 501 sba

517 2.8 ledgmiaan (DS1307)

'i’lfJﬁSL?JEJﬂ‘lJWiEﬂ‘]Sf’Q'm‘UEN DS1307

111 uazn 2 I¥aefuasaneaniiniud 32.768kHz

- 413 Weefuuunined 3V,

_ an4 1eefy GND oy fulriAss sV,
s wagw 6 Sundmiy Weudeszuuiia Fo
- n7 ﬁwdaﬁtgmumgﬂﬁmﬁau

14
- 08 Maefulvi@es sV,
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251 Mmssaasindeanudle DS1307

) o dy o ] o 9 dy a o 3 ]

nssadssrufveamiisanusniely Ds1307 Uszaeuludreiui 7 Tudusndausioaasa 00h-

g 4 4 P S qY g v a o d' R A o
o6h WuAufvessIawasa ldnarlunanuteyaineinunainueaiase 07h WUNUNVDITAEADS

AILAUAIMIILYB DS130 Aauaadgilil 2.9

ADDRESS | BIT7 | BIT6 | BIT5 | BIT4 | BIT3 [ BIT2 | BIT1 | BITO | FUNCTON | RANGE
00h CH 10 Seconds Seconds Seconds 00-59
01h 0 10 Minutes Minutes Minutes 00-59

12 H1o?1r 10 | 12
02h 0 oV Hour Hours Hours +AM/PM
24 00-23
AM
03h 0 0 0 0 0 | DAY Day 01-07
04h 0 0 10 Date Date Date 01-31
10 \
05h 0 0 0 i Month Month 01-12
06h 10 Year Year Year 00-99
07h OUT| 0 | 0 Jsawe| 0 | 0 [ Rst | RSO Control —
RAM
08h-3Fh 568 00h-FFh

d' o ﬁy d' I o
g'iJ‘Yl 2.9 msi]mﬁswumawmﬂmmmmﬂ“lu DS1307

2,52 TAmmeinUgN
IS ld' = =3 ' a oW dy
Tueansaeyfl 07h fissazifvaveisay Tadail

dd't-:

e OUT (Output control): M lumsniuguszduasiniivt sQw ouT lunsdifidmeians
o Aa  w s A Y a gy A =4 [ Y a g P
fufiedaanmdmacy Tasddafid <17 111 sQW OUT hezitlu “1” adatlidu «0”

o [
SQW OUT faziilu «0”
3 a 0 A o A A i
® SQWE (Square Wave Enable): 1¥lumsidwaidaeesfudaagaamimasunyl SQW oUT
o 4 4 0 a dg '
SdoamsIidyanafimaouoen i muadaindu <1~
e RSL, RSD (Rate Select): 1 lumsidonaiudvesdyanmiinaouiioons1ny1 SQW OUT 1
14
Sleazdyanll

RS1 RSO  miAnuduesdgyanudmaoy

0 0 1Hz

0 1 4.096 kHz
1 0 8.192 kHz
1 1 32.768 kHz
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2.5.3 Tnuan s 914ves DS1307
féefu 2 Tnuado Tnuafoudoya uagTnuagudoya Tunsldam ps1307 mmlndeeldau
1 9} 1 03: d' o a T @ .ﬂ' v 9
mwz Tnuasudeyamniu iiiosvinlulasnouInsamesazhaneny DS1307 o udeyavsatanly
y a 9 vy g1 A g S ' y a oy
9 Tnuanmsidoudoyaszgnlfunideiliodesnisasdnarlny uazdesmaloudoyanely
1 o o i < i a a 1w o & v A A i
e ldeuialy sdwlsianiiesudufadedy ps1307 $ufluedretefiazdeadigivuams
s oy ' A o =y Y & & 4 o < 1
mmwumgaﬂamwamﬁummmmﬁmmmsamsumgamﬂuuﬂmJaauimﬂmsmqmmxﬂuiwm 91U
foyano 1/
1 F4
msheuuute Fe Sududionsihielnsaliferon Tasmnsidiegunseliia ' duesléns

=1

Y & A a A o 1 @ ' ] Y & a d o '
dhduwy 7 wie 10 fa Tunsdiffgdnsaldouniialdin Wnsdhdwuy 7 dafdisane udluug
7Y ] y_= a o da 1 R o W ya v Yy g 4y
gUnsaldesldmadidann 10 §a ndimnfidaroginsludasdaldGeuioouds nozsuAumMs

deneatoyaiuneldsgn 2.8
— g
i 0 e cen W
o |/ wlg 203k AV4 /
. __’. L
) —i " % I STA
SCL :
'i bosm

LL—" tsusta -

STOP  START }4— REPEATED
e START

51t 2.10 leezunsunaudasaa e vuszuulid £C

2.5.3.1 Tnuams@egudoya
a 4 o] o a 3 1 o
SuduileluInsnouTnsamesimsfmuanziEudy (Start: S) Nntiudidoyadmuaueamsd

v 4 ¥
1101000 mudredeyaidonnisifoy uAedi1 0 91A1HIZIBNIINIADUTLIIN DS1307 dunoudoufe

Ty A

4 3 19 Y o ~ I~
dadouaminifonuaansaNdsensiten 31NNUIONITADLIUIN DS1307 dlefimsasusuniSeudes f

U
1

Y

Sunveadoudeyaadliinssasueamsa ninndoudeyaluudazueansa 1wA0anyAIBNIADLTY

& v 4 ' <
910 DS1307 Ynase Seezaunsadoudeyade U 18 iedsuoudosudr Ifdeanizvya (Stop: P) i

E 4
v a

s oy
euﬁuqﬂﬂizmum'mamauﬁ
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¥
INNHIANANAN WZABMINAIBIANSZT

<Slave Address>n‘c <Word Address (n)> <Data(n)> <Data(n+1)> <Data{n+X)>
F XOOXXXXXX lA\_xxxxxxxx |A| xxxxxxxxji][ XXXXHXXXK |A| P]
5- Stant [[] mastertostave
A- Acknowledge (ACK) DATA TRANSFERRED
P - Stop [] stavetomaster (X+1 BYTES + ACKNOWLEDGE)
U7 2.1 Tnuamsidendoyn
1 k%4
2.5.3.2 Innams1uoya

A o ° A o a ] A o A Y Y 1
SudumsriinumieusuTnuansideudeyade lulnsaeulnsamoiMruadn1ITUAULAIT

o v 4 1T @ 3 o 4 [
ﬂ’fmmmmﬁummﬂmiﬁmuﬁaﬂsffﬂu”mﬁaﬂmsmu sy 1 mntusen1saeusua1n DS1307 Wenausy

Suuen DS1307 vznvovdadeuasenunld lulasaouInsamesniiag 1 weaAsEYse 1 lud lag

U

=

A oA ' % o o ' 9 9 a Y ad ' A g
Llﬂﬂlﬂﬁff‘VlLa@ﬂ@’]usllf]3‘;1‘?;1‘l]39’1@\11]ﬂ’lﬁﬂ’lﬁuﬂﬁ'Nﬁu'lﬂ'JUTﬁiJﬂﬂ'ﬁL‘UUu‘ﬂ@u"ﬁ 150193184 AD qu']i:lfiﬁuﬂ

a 9 ' A &2 o Ay a9 Yo v a2 ¥ ¥ o
MAIVYUVBYANDU L?,J?Jﬂ\‘li]\‘1‘H’J‘”VIWENL‘UEJWUE)Nﬁ‘l‘ﬁ‘1/]'1ﬂ'liﬁﬁ\‘iﬁﬂn%ﬁuﬂuuﬁzﬁxﬂlﬂuﬂﬂTﬂuﬂLLﬂﬂLﬂ‘iﬁ

d
1‘1'13J’Gﬂﬂ5<1 ﬂWiJﬂ’JEJLﬁE)ﬂIﬂiJﬂﬂ'li@'lu"UﬂMﬁ "U’t]iJﬁ‘Vl’f)'f)ﬂiJ'ﬁl'lﬂ DS1307 ﬂi]wL']_]‘Ll ’E)iJﬁi]']ﬂLLfJﬂLﬂiﬁ‘V]

U

ﬂmuﬂ"hﬂauﬂmu

R

<Slave Address> * <Data(n)> <Data(n+1)> <Data(n+2)> <Data(n+X)>

E] 1101000 | 1 |AI XXHKHHXXXX |A| XXXXXXXX |A| XXX Iil XXXXXXXX |’A| Fil

S-St

A - Acknowledge (ACK) [—__] haster to slave DATA TRANSFERRED

P - Stop (X+1 BYTES + ACKNOWLEDGE), NOTE: LAST DATABYTE IS
Z - Not Acknowledge (NACK) D Slave to master FOLLOWED BY A NOT ACKNOWLEDGE (&) SIGNAL)

sin 212 Truanseutoya

2.5.4 laus1s r'c dwu DS1307
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fmanaasenoily 2 YuaRasussuioSoufeuss ez lunsAUeINIT LOgHAYDY
o Ao 2 & A4 a A o o
usssuauiitaeguiisbofialumauzaia Schott Duran Iasiluiiiusann 0.025 Mpa ias 0.04 Mpa 1éwa
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(24
a5194.1 nageussuumIThiauTasldauduvounan Tasldtluauvuiandiuau 0.025 Mpa

o Y & y & )

NARBIASIN ¥ormsiivuly o1 sy Indu NG
a ~ =Y =}
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= o = =
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4 18 31 19 31N -

5 18 311 18 31 s
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7 173w 18 3117 |

8 17 39 18 33N 3

9 18 311 19 330 R
a = a ={

10 18 31 18 Jwn -

11 18 3 18 331 :
Y =1 a =

12 17 3379 18 31 y
=y =1 =Y P}
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° < aa < '
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& 1 g = -] 3 Q 1 { o
szuumsilahidedisgangl 121 aindhdudeundaeldiniynanTsTanosuey 4 e
3 9y ¥ 1
RBIUENTOIMIARLLDY VACIN AND WENT (VW)(1949)mangdmivlfimzdouiledondaels

1. aswninlFlulSunaiadnsunsans

2. lnsunadouomina Ca3(Po4)2 200
3. TdummFenlumsen KNO3 525
4. TdunaFeonlalalasnuroms KH2PO4 250
5. uunfiFndaa MgSO4.7H20 250
6. wonlufloudavn  (NH4)2S04 500
7. TyiAen 9Afit0  Na2-EDTA 37.30
8. madadaia  FeSO4.7H20 27.8
9. umimiladaia MnSO4.4H20 7.5

k4
10. haaglase - 20 NS
11. hindu 850 dndans

12. anudunsaduse pH) 4.8

WIEIMG AT Vacin&Went vouiutildsiqmin vinmeinauasa Tuulunm 0.028
nsurteing usvde ldonlulszmelng S1 9o sadaia uasTadey Samo unu

nntfui s lussuuiTiuas 16 2 Tuesu gamngil 25+7 ¢ Tasmsidonms Iie1ms 3 ady
$u uagthnnfouifieufunsinedauugaseInts Vacin and Went (VW) fidunauiildluems fio
0.4, 0.6 U0z 0.8 /100 1 deuririFseluanmitfiuaa 16 $2TueSu UNYN 25+2 C WUNIFATDINIG
vw gasusnluszuuildmdredimsunesineonin 67% drududedennlusoutinisneadilfee
wazvownaveaiodoiulszing 12 fiafwns druwdanuiigasens vw fidumeiu 0.8 n/a 1
mysenvsaudafaiiudusou 30% |

) U ' dy
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4.3 MINAad CO, Sensor

Tau1d Oscilloscope 1udmMareumMsilasundas Tasldtluaudusendnunazmivowdaly

{ a 1 4
°lmnﬂ Schott duran %uﬁwm:'ﬁeanmmuuasmfuaumueanmmamuﬁwasm{uau

¥ v
gldmadannae Uil (CO, Sensor awnsatadSummsuenldfaud 0 - 2000 ppm +2% )
AnamaSinamsvonlaoonlad (pm) Tasaunis(a ms - 177)*2)+350 = b ppm K1A3TAIN
Oscilloscope 1HBUAUANB U 1A NS wHiNTTaud 18a21un31e Pulse 19117 390 ms than

[auns ((390-177)*2)+350 =782 ppm

M 4.4 [AAINTNIDUAAINALDZITIBUITDS CO,
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Fe i e O Twde beo
D@ 3 CH @

[€02:354 ppa
1002:354 ppw
C02:35 ppn
|C02: 354 ppm
|C02: 354 ppm

{002:356 ppm
1L02: 356 ppm
1002:356 pom
002:356 ppn
C02:356 ppm
1C02:356 ppw
002:954 ppm
1C02:354 ppm
102 [OL]
1C02:356 ppn
1002:356 ppm
1C02:354 ppm
1C02:356 ppn
C02:354 ppm
‘CUZ:SSK npn

Covetind 0:64:48 Biudeact 00U

d' ' :{ U 9 o a 4 a
MW 4.5 Laaennund1ePulse 180mstiaza1ioTy IdvIn o T ynzlS M T uoulnfA3s4 ppm

Yz 1MAUNA 180 ms Wi ud1aumsez 1@ USursmsueu 356 ppm 910 CO, Sensor 18 354
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240D

MNN 4.6 1AAY ANNTIA Pulse 258 ms

1NN 4.3 defannunheiad 1d 258 ms dwudiaunisesld Ysuimnisuen 566 ppm 910 CO,

Sensor 18 569 ppm

MNN 4.7 1and AUNI9 Pulse 580 ms

yauziiflodald 580 ms Wwdhaumsez1d YSuramsuou 1156ppm 910CO, Sensor 14 1155 ppm
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Y2z 310 ms shuudraumsg 18 USinansuou 616 ppm 91nCO, Sensor 14 620 ppm A9nIN 4.8

AN 4.8 LAAL AIUAIY Pulse 310 ms

vz 470 ms hudhaumsez 18 USumn1s U 936 ppm 91nCO, Sensor 14 935 ppm

ﬂTW‘ﬁ 4.9 LaaN ﬂ'ﬂilﬂ%’l\'i Pulse 470 ms
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yau¢ 800 ms i ndraumsez 14 YSuanisueu 1,596 ppm 910CO, Sensor 14 1,598 ppm

MW 4.10 1LAAY AIUNI19 Pulse 800 ms

vaug 660 ms Wudaumsagla USuiuaisue 1,316 ppm 9INCO, Sensor 14 1,320 ppm

2 Oms |

MNA 4.11 1aAA3 A1UNA9 Pulse 660 ms
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'.002:2005 ppm -
£02:2085 ppm .
'€02:1221 :ppm- ~
. £02:928 ppa
“C02:711 ppn -
.C02:548 ppm:
.002:426 ppn
' £02:334 ppm
C02:354 ppm
002:354 ppm -
€02:354 ppm
C02:3% ppm. . ..
Cornectad 0311349 {Autodetact: 79600 8-H-1

7 4.12 walusunsy Hyper Terminal
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Flnﬂwaquﬂ'lwsu'l\iﬂu u’]ll’]ﬁlﬂulﬂuﬂ’]i’m INBATIBADUMININIUYDIUATEIIN CO, V]Vlﬂﬂﬂﬂllll‘l] hlﬂWfWN

P & a
A157199 4.3 FallanuRanatadosuin

mani 43 maSeuifousiitlnnmsfan uasmisndannmued

ﬂ?\?ﬁ ﬂ'J'liJﬂ'ngN Pulse ﬁWN]L‘i’JJ'IﬁMﬂ"Ii ﬂ'1L°KUL“H’fJ§ﬁ‘1 ﬂ"lﬂ'J'llJﬁﬂWﬁ'lﬂ
1 300 ms 596 ppm 598 ppm 0.33%
2 180 ms 356 ppm 354 ppm 0.56%
3 210 ms 416 ppm 416 ppm 0%

4 310 ms 616 ppm 616 ppm 0%

5 390 ms 782 ppm 783 ppm 0.12%
6 590 ms 1173 ppm 1176 ppm 0.25%
7 430 ms 556 ppm 553 ppm 0.35%
8 180 ms 356 ppm 354 ppm 0.56%
9 740 ms 1476 ppm 1480 ppm 0.27%
10 580 ms 1156 ppm 1154 ppm 0.173%
11 220 ms 436 ppm 438 ppm 0.45%
13 1000 ms 1996 ppm 2005 ppm 0.45%
14 635 ms 1266 ppm 1262 ppm 0.31%
15 690 ms 1376 ppm 1372 ppm 0.29%
16 715 ms 1426 ppm 1423 ppm 0.21%
17 180 ms 356 ppm 354 ppm 0.56%
18 285 ms 566 ppm 569 ppm 0.53%
19 580 ms 1156 ppm 1155 ppm 0.08%
20 310 ms 616 ppm 620 ppm 0.64%
21 470 ms 936 ppm 935 ppm 0.1%
22 800 ms 1596 ppm 1598 ppm 0.125%
23 1000 ms 1996 ppm 2005 ppm 0.45%
24 660 ms 1316 ppm 1320 ppm 0.30%
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#include <reg52.h>

#include <stdio.h>

#define Forever 1

I Define Parameter
shit sda = P17,
sbit scl = P12,
sbit E = P03;
sbit RW = Po*1;
sbit RS = P0AQ;
sbit sw_DateTime = P1/2;
shit sw_Manual = P143;
shit sw_myAuto = P144;
sbit sw_Start = P125;
sbit sw_Stand_by = P1%6;
sbit Pump = P342;
sbit Light = P343;
sbit Solenoid_1 = P3%4;
shit Solenoid_2 = P3%5;
sbit Solenoid_3 = P3"6;
shit Solenoid_4 = P37,

l/tntﬂm-ntttt deflne keypad port ********it***//
sbit c1 = P2%6;

sbit c2 = P25;

shit ¢3 = P2%4;

sbit r1 = P243;

sbit r2 = P2/2;

sbit r3 = P2/1;

sbit r4 = P2/0;

unsigned char lcd_buf{21];

unsigned char time_buf{7};

unsigned char date_buff{7];

unsigned char
time_tr1[8),time_tr2[8],time_tr3[8],time_tr4{8);
unsigned char sec,min,hour,date,month,year;
unsigned char count_key = 0,get_key = 0;
unsigned char m([8];

unsigned char h[8];

static unsigned char ment_mode =0, show_mode = 1;
static unsigned char Capture_Page = 0;

/
B R R

/I define sub function i2c

void i2¢c_start();

void i2c_stop();

void i2c_clock();

bit i2c_wrData(unsigned char dat);
unsigned char i2¢c_rdData(),

void i2c_delay();

/lnaﬂ-'ﬂmatt Sub function lCd *tww****ﬁ.**w//
void init_lcd(void);

void goto_|cd(unsigned char);

void write_command(unsigned chary),

void write_data(unsigned char);

53

void print_lcd(void);

void delay_[cd(unsigned char);
void delay(unsigned char k);
unsigned char scan_key(void);
void set_DateTime(void);

void set_timer1(void);

void set_timer2(void);

void set_timer3(void);

void ds1307_wrtime(void);

void ds1307_wrdate(void);

unsigned char ds1307_read(unsigned char cti);
void ds1307_write(unsigned char ctl,unsigned char
dat);

void Auto_Run();

void myAuto();

void Display_DateTime();
void myManuai();

void stop_AutoMode();

/ . !
" main program */
ey >l |
void main(void)

delay(50);

init_lcd();

scl = 1;

sda = 1,

Pump =1;
Light =1;
Solenoid_1= 1,
Solenoid_2= 1,
Solenoid_3 = 1;
Solenocid_4 = 1;

while(Forever)

{

if(sw_DateTime == 0)

delay(50);
while(lsw_DateTime);
set_DateTime();
write_command(0x01);
Capture_Page = 0;

else if(sw_Manual == 0)

delay(50);
while(lsw_Manual);
write_command(0x01);
Capture_Page = 3;
}

else if(sw=myAuto ==0)




delay(50);
while(lsw_myAuto);
liselect_mode();
Capture_Page = 2;

else if(sw_Start == 0)

delay(50);
while(lsw_Start);
write_command(0x01),
Capture_Page = 1;

else if(sw_Stand_by == 0)

delay(50);
while(lsw_Stand_by);
write_command(0x01);
Capture_Page =4;

}
switch(Capture_Page)
{

case 0: Display_DateTime(); break;
case 1: Auto_Run(); break;
case 2: myAuto();

Capture_Page = 0;
break;

case 3: myManual();
Capture_Page = 0;
break;

case 4:stop_AutoMode();  break:

}

}
}

IRERHEHEHAHERAE  12C Part function
11'12C Clock
void i2¢c_clock()

i2c_delay();
scl=1;
i2c_delay();
scl = 0;

1112C delay
void i2c_delay()

unsigned char x;
for(x = 0; x < 100; x++);

1 i2¢ start
void i2c_start()
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scl =0;

sda =1,
scl=1;
i2c_delay();
sda = 0;
i2c_delay();
scl=0;

I
Il i2¢ stop
void i2¢c_stop()
{
scl=0;
sda = 0;
i2c_delay();
scl=1;
i2c_delay();
sda =1;

Ili2c write data
bit {2c_wrdata(unsigned char dat)

bit dat_bit;
unsigned char i;
for(i = 0; i < 8; i++)

dat_bit = dat&0x80;
sda = dat_bit;
i2c_clock();
dat = dat<<1;

}

sda =1,
i2c_delay();
scl =1;
i2c_delay();
dat_bit = sda;
scl = 0;
i2c_delay();
return{dat_bit);

Il i2c read
unsigned char i2c_rddata()

bit read_bit;
unsigned char i,dat;
dat=0;
for(i=0;i<8;i++)
{
scl = 1;
i2c_delay();
read_bit = sda;
dat = dat<<{1;
dat = dat|read_bit;
scl=0;




return(dat);

IEHEHHHHAHRRHE LCD Part function
/'titttit print Strlng to LCD ii*it**ii***/
void print_lcd(void)

{

unsigned char *p;
p = lcd_buf;

dof
write_data(*p);
p++
while(*p 1="0";

return;

}
/th-'t.nt' Standby Module LCD tt**i*****w*/
void init_lcd(void)

write_command(0x33);
write_command(0x32);
write_command(0x28);
write_command(0x08);
write_command(0x01);
write_command(0x02);
write_command(0x0c);
return;

/ititititn Move CUrser ***********/
void goto_lcd(unsigned char i)

i |= 0x80;
write_command(i);
return;

/titltttti Command LCD data ******i******/
void write_command(unsigned char a)

{
P0=a & oxFo;
E=1; delay_lcd(1);
E=0; delay(1);

P0 = (a << 4) & OxFO;
E=1; delay_lcd(1);
E=0; delay_lcd(1),

return;

,nttttttttt Write data to LCD t*t*********/
void write_data(unsigned char a)

P0 = (a & 0xF0) | 0x01;
E=1, delay_lcd(1);
E=0;, delay_lcd(1);

PO = ((a << 4) & 0xF0) | 0Xx01;
E=1; delay_lcd(1);
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E=0; delay_lcd(1);
return;

/tiiﬁhi*ﬁﬁ delay time to LCD *iiiii'h*i***ﬁ/
void delay_lcd(unsigned char k)

unsigned int j;
do

for(j=0;j<1000;j++) {}

Jwhile(k > 0);
return;

frevewrees KeyPad function
/tititii* Scan key i*i*ii*iti/
unsigned char scan_key(void)
{
unsigned char ret = 0xFF;  // Initial value ret =
OXFF
c1=0; /I Scan columni
if(r1==0)

delay(10);
while(!r1);

ret = 0x01; /I display key 1

delay(10);
while(Ir2);
ret = 0x04;

}
if(r3==0)

/l dispaly key 4

delay(10);
while(r3);
ret = 0x07; Il dispaly key 7
if(r4==0)

delay(10);

while(Ir4);

ret = OX0A;
}

/I dispaly key *

c2=0;
if(r1==0)
{
delay(10);
while(ir1);

ret = 0x02; Il display key 2

delay(10);
while(Ir2);

ret = 0x05; // dispaly key 5




} eldldeoldeedeaaeeleaeeeaee
if(r3==0) eeeerereeeeeeeeeeeeeeee
{ reLeLCRRERALECCReeRRReRR
delay(10); eeereeereeeeeeeeeee
while(!ra); I2eeeCRRARRRRCRRRRERRRERe
ret = 0x08; // dispaly key 8 @@@@ Part Operation
} eeerrereeeeeeeeeecreeeee
if(r4==0) feeee
delay(10); void ds1307_write(unsigned char ctl,unsigned char
while(r4); dat)
ret = 0x00; /1 dispaly key 0 {
} i2c_start();
c2=1 i2c_wrdata(0xDoy);
i2c_wrdata(ctl);
c3=0; i2c_wrdata(dat);
if(r1==0) } i2c_stop();
delay(10);
while(Ir1); unsigned char ds1307_read(unsigned char cti)
ret = 0x03; /l display key 3 {
} unsigned char dat;
if(r2==0) i2c_start();
i2c_wrdata(0xDoy);
delay(10); i2c_wrdata(ctl);
while(!r2); )
ret = 0X06; /I dispaly key 6 i2c_start();
i2c_wrdata(0xD0+1);
if(r3==0) dat = i2c_rddata();
i2c_stop();
delay(10); return(daty;
while(Ir3);
ret = 0x09; // dispaly key 9
} /ittiit Write time ti****/
if(ra==0) void ds1307_wrtime(void)
{
delay(10); hour = (time_buf[1]<<4)|(time_buf{2));
while(Ir4); min = (time_buf{3]<<4)|(time_buf{4));
ret = 0x0B; /I dispaly key # sec = (time_buf[5]<<4)|(time_buf[6));
} if(hour>0x23)
c3=1; hour = 0x23;
return{ret); /I Return key value if(min>0x59)
} min = 0x59;
if(sec>0x59)
sec = 0x59;
ds1307_write(0x00,sec);
IRREHEHEHHFAH delay for sub function ds1307_write(0x01,min);
frrereeet delay time to LOD sy ds1307_write(0x02,hour);
void delay(unsigned char k) }
[ write date o/
unsigned int j; void ds1307_wrdate(void)
do .
date = (date_buff[1]<<4)|(date_buff[2));
for(j=0,j<1000;j++) {} month = (date_buff[3]<<4)|(date_buff[4]):
K- year = (date_buff[5]<<4)|(date_buff[6));
twhile(k > 0); if(year>0x99)
year = 0x99;
return; if(month>0x12)
} month = 0x12;
if(date>0x31)
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| date = 0x31;

ds1307_write(0x04,date);
ds1307_write(0x05,month);
ds1307_write(0x086,year);

[+ get Date & timer ********/
void set_DateTime(void)

unsigned char Point_key = 0x19;
count_key = 0;
write_command(0x01);

goto_|cd(0x00y;
sprintf(lcd_buf," Set Date and Time"),
print_lcd();

goto_lcd(0x14);
sprintf(lcd_buf,"Date __:__:_";
print_lcd();

while(count_key<6)

get_key = scan_key();
if(get_key!=0xFF)
{

count_key += 1;

date_buffjcount_key] = get_key;
goto_lcd(Point_key);
sprintf(lcd_buf,"%bx",get_key);
print_lcd();

Point_key +=1;

if(Point_key == 0x1B)
Point_key = 0x1C;
if(Point_key == 0x1E)
Point_key = 0x1F;
}

Point_key = 0x59;

count_key = 0;

goto_lcd(0x54);
sprintf(lcd_buf,"Time __;_ ;")
print_lcd();

while(count_key<6)

get_key = scan_key();
if(get_key!=0xFF)
{

count_key += 1,

time_buf{count_key] = get_key;
goto_lcd(Point_key);
sprintf(lcd_buf,"%bx",get_key);
print_led();

Point_key += 1;

if(Point_key == 0x5B)
Point_key = 0x5C;
if(Point_key == 0x5E)
Point_key = 0x5F;
}

}

ds1307_wrdate();
ds1307_wrtime();
}

jrer+* get time in Threat Ment 1 »+++
void set_timer1(void)

unsigned char Point_key = 0x46;
l=meeme-  set time in s€C1  —e—emeemmeeerff

count_key = 0;

write_command(0x01);

goto_lcd(0x00);

sprintf(lcd_buf," Treatment 1");

print_lcd();

goto_lcd(0x40);
sprintf(led_buf,"Time1 __:_ to_ :_ ");
print_lcd();

goto_lcd(0x14);
sprintf(lcd_buf,"LightON__:_ OFF__:__ ")
print_lcd();

while(count_key<8)

get key = scan_key(),
if(get_key!=0xFF)

time_tr1[count_key] = get_key;
goto_lcd(Point_key);
sprintf(lcd_buf,"%bx",get_key);
print_lcd(); .
Point_key += 1;

if(Point_key == 0x48)
Point_key = 0x49;
if(Point_key == 0x4B)
Point_key = 0x4D;
if(Point_key == 0x4F)
Point_key = 0x50;
count_key += 1,
} :
}

count_Key = 0;

/l---—-set time in section Light -——-----—- I
Point_key = 0x1B;
while(count_key<8)

get_key = scan_key();
if(get_key!=0xFF)

time_tr4[count_key] = get_key;
goto_lcd(Point_key);
sprintf(fcd_buf,"%bx",get_key);
print_lcd();

Point_key += 1;

if(Point_key == 0x1D)
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Point_key = OX1E;
if(Point_key == 0x20)
Point_key = 0x23;
if(Point_key == 0x25)
Point_key = 0x26;

count_key += 1;

}

m[1] = (time_tri[2)<<4)|(time_tr1{3});
h[1] = (time_tr1[0]<<4)|(time_tr1[1]);

m[2] = (time_tr1[6]<<4)|(time_tr1{7]);
h[2] = (time_tr1[d]<<4)|(time_tr1[5));

m(7] = (time_tr4[2]<<4)|(time_tr4{3]);
h[7] = (time_tr4[0]<<4)|(time_tr4[1]);
m[0] = (time_tr4[6]<<4)|(time_tr4[7]);
h[0] = (time_tr4[4]<<4)|(time_tr4[5]);

[ set time in Threat Ment 2
void set_timer2(void)

unsigned char Point_key = 0x46;

count_key = 0;

Heemeeee -- set time in section 1 --—-—--- U
write_command{(0x01);
goto_lcd(oy;
sprintf(lcd_buf," Treatment 2",
print_lcd();

goto_lcd(0x40);
sprintf(icd_buf,"Time1 _:__to__: "),
print_lcd();

goto_lcd(0x14);
sprintf(lcd_buf,"Time2 __:;_ to_ :_ ");
print_lcd();

goto_lcd(0x54);
sprintf(led_buf,"LightON__:_ OFF__:_");
print_lcd();

while(count_key<8)

get_key = scan_key();
if(get_key!=0xFF)

time_tri[count_key] = get_key;
goto_lcd(Point_key);
sprintf(lcd_buf,"%bx",get_key);
print_lcd();

Point_key += 1;

if(Point_key == 0x48)
Point_key = 0x49;

if(Point_key == 0x4B)
Point_key = 0x4D;

if(Point_key == 0x4F)

58

Point_key = 0x50;
count__R'eysi= 1;

}

count_key = 0;
/- set time in section 2 ---—--//
Point_key = 0x1A,
while{count_key<8)

get_key = scan_key();
if(get_key!=0xFF)

time_trz[count_key] = get_key;
goto_lcd(Point_key);
sprintf(lcd_buf,"%bx" get_key);
print_lcd();
Point_key += 1;

if(Point_key == 0x1C)
Point_key = 0x1D;
if(Point_key == 0x1F)
Point_key = 0x21;
if(Point_key == 0x23)
Point_key = 0x24;
count_key += 1;

}

count_key = 0;

/- set time in section Light ---—--—-//
Point_key = 0x5B;
while(count_key<8)

get_key = scan_key();
if(get_key!=0xFF)

time_tr4{count_key] = get_key;
goto_lcd(Point_key);
sprintf(lcd_buf,"%bx",get_key);
print_lcd(); -

Point_key += 1;

if(Point_key == 0x5D)
Point_key = Ox5E;

if(Point_key == 0x60)
Point_key = 0x63;

if(Point_key == 0x65)
Point_key = 0x66;

count_key += 1;
}
}

/+* set time in Threat Ment 3 ****/
void set_timer3(void)

unsigned char Point_key = 0x06;

count_key = 0;
/- set time in sect1 -/




write_command(0x01);

goto_lcd(0x00);
sprintf(lcd_buf,"Time1 __:__to__:_");
print_lcd(); .

goto_lcd(ox40);
sprintf(lcd_buf,"Time2 __:_ to__:_ ");
print_lcd();

goto_lcd(0x14);
sprintf(led_buf,"Time3 __:_ to__:_");
print_lcd();

goto_lcd(0x54);
sprintf(lcd_buf,"Light ON__:_ OFF__:_":
print_led();

while(count_key<8)

get_key = scan_key();
if(get_key!=0xFF)
{

time_tr1[count_key] = get_key;
goto_lcd(Point_key);
sprintf(lcd_buf,"%bx",get_key);
print_lcd();

Point_key += 1;

if(Point_key == 0x08)
Point_key = 0x09;
if(Point_key == 0x0B)
Point_key = 0x0D;
if(Point_key == 0x0F)
Point_key = 0x10;
count_key += 1;

}

count_key = 0;

- set time in seC2 -/
Point_key = 0x46;
while(count_key<8)

get_key = scan_key();
if(get_key!=0xFF)

time_tr2[count_key] = get_key;
goto_lcd(Point_key);
sprintf(lcd_buf,"%bx",get_key);
print_lcd();

Point_key += 1;

if(Point_key == 0x48)
Point_key = 0x49;

if(Point_key == 0x4B)
Point_key = 0x4D;

if(Point_key == 0x4F)
Point_key = 0x50;
count_key += 1;
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}}
count_key = 0;

/- set time in sec3 ———-/
Point_key = Ox1A;
while(count_key<8)

get_key = scan_key();
if(get_key!=0xFF)

time_tr3[count_key] = get_key;
goto_lcd(Point_key);
sprintf(lcd_buf,"%bx",get_key);
print_lcd();

Point_key += 1;

if(Point_key == 0x1C)
Point_key = 0x1D;

if(Point_key == 0x1F)
Point_key = 0x21;

if(Point_key == 0x23)
Point_key = 0x24;
count_key += 1,

}
}

count_key = 0;

Heee set time in section Light —--------

Point_key = 0x5B;
while(count_key<8)

get_key = scan_key();
if(get_key!=0xFF)

time_tra[count_key] = get_key;
goto_lcd(Point_key);
sprintf(lcd_buf,"%bx",get_key),
print_lcd();

Point_key += 1;

if(Point_key == 0x5D)
Point_key = Ox5E;
if(Point_key == 0x60)
Point_key = 0x63;
if(Point_key == 0x65)
Point_key = 0x66;
count_key += 1;

IREHBHEHHHRAR# DS1307 Display Date Time
void Auto_Run()

goto_lcd(0);




sprintf(lcd_buf,"Run TreatMent
Mode:%bx",ment_mode);
print_lcd();

goto_lcd(0x40);

sprintf(lcd_buf,"FD %02BX:%02BX
RWD %02BX:%02BX", h[(show_mode*2)-
1],m[(show_mode*2)-
1},h[{show_mode*2)],m[(show_mode*2)]);

print_led();

goto_lcd(0x14);

sprintf(lcd_buf,"L.ON %02BX:%02BX
OFF %02BX:%02BX",h[7],m[7],h[0],m[0]);

print_lcd();

date = ds1307_read(0x04);
month = ds1307_read(0x05);
year = ds1307_read(0x06);

sec = ds1307_read(0x00);
min = ds1307_read(0x01);
hour = ds1307_read(0x02);

goto_lcd(0x54);

sprintf(lcd_buf," %02BX/%02BX/%02BX %02BX:%02B

X:%02BX" date,month,year,hour,min,sec);
print_led();

/—
if(ment_mode == 1)

{

if(h[1] == hour &&m[1] == min)
{ show_mode =1,
Pump =0,
Solenoid_1=0;
Solenoid_2 = 1;
Solenoid_3=0;
Solenoid_4 = 1;
delay(50);

" if(h[1] == hour &&m[1] + 1 == min')

{ show_mode = 1;

Pump =1

Solenoid_1 = 1;

Solenoid_2 = 1;

Solenoid_3 = 1;

Solenoid_4 = 1;

delay(50);

*/

if(h[2) == hour &&m(2] == min)
{ show_mode = 1;

Pump =0

Solenoid_1 = 1;

Solenoid_2 = 0;

Solenoid=3 =1,

Check time of Treathment 1 -—

-\ /¥

/fon11

I off 1.1

!l on12

Solenoid_4 = 0;
delay(50);

}
if(h[2) == hour &&m[2] + 1 == min)
{ show_mode = 1;

Pump =1;

Solenoid_1 = 1;

Solenoid_2 = 1;

Solenoid_3 = 1;

Solenoid_4 = 1;

delay(50);

if(h[7] == hour &&m[7] == min )

Light = 0;
delay(50);

}
if(h[0] == hour &&m[0] == min )

Light = 1,
delay(50);

}

/-
if(ment_mode == 2)

{

m[1] = (time_tr1[2]<<4)|(time_tr1[3]);
h[1] = (time_tr1[0]<<4){(time_tr1{1]);
m[2] = (time_tri[ej<<4)|(time_tr1[71);
h[2] = (time_fr1[4]<<4)|(time_tr1[5]);

m[3] = (time_tr2[2)<<4)|(time_tr2[3]);
h[3] = (time_tr2[0]<<4)|(time_tr2[1]);
m[4] = (time_tr2[6)<<4)|(time_tr2[7);
hf4] = (time_tr2[4]<<4)|(time_t{r2[5]);

m[7] = (time_tr4[2]<<4)|(time_{r4[3]);
h[7] = (time_tr4[0}<<4)|(time_tr4[1]);
m[0] = (time_trd4[6]<<4)|(time_tr4[7]);
h[0] = (time_tr4[4]<<4)|(time_tr4[5));

if(h[1] == hour && m[1] == min)
1.1
{ show_mode = 1;
Pump =0
Solenoid_1=0;
Solencid_2 = 1;
Solenoid_3 =0;
Solenoid_4 = 1;
delay(50);

7 if(h[1] == hour &&m[1]+ 1 ==min )
1.1
{ show_mode = 1;
Pump =1;
Solenoid_1=1,
Solenoid_2 = 1;

Il off 1.2

I on Light

11 off Light

Check time of Treathment 2 ----——//

Il on

Il off
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Solenoid_3 = 1; show_mode = 1;
Solenoid_4 = 1, Pump =1;
delay(50); Solenoid_1= 1,
i Solenoid_2 = 1,
if(h[2] == hour && m[2] == min) Il on Solenoid_3 = 1;
1.2 Solenoid_4 = 1;
{show_mode = 1; delay(50);
Pump =0;
Solenoid_1 = 1;
Solenoid_2 =0; if(h[7] == hour &&m[7] >= min ) / on Light
Solenoid_3 = 1, .
Solenoid_4 = 0; Light=0;
delay(50); delay(50);
)
if(h[2) == hour && m[2] + 1 == min Il off }
1.2 (hi2 2 ) if(h[0] == hour &&m[0] == min ) Il off Light
{ show_mode = 2; :
Pump =1 Light = 1;
Solenoid_1 = 1; delay(50);
Solenoid_2 = 1;
Solenoid_3=1; } }
di?;?,?so(;?.J V4 fl———— Check time of Treathment 3 -~ —I!
; if(ment_mode == 3) :
{
,1 if(h[3] == hour && m[3] == min) /I on M) = (time._trif21<<d)|(time_tr1[3));
Ty h[1] = (time_tr1[0}<<4)|(time_tr1[1]);
show mode = 2* m(2) = (time_tr1[g)<<4)|(time_tr1[7]);
Pump =0 i h(2) = (time_tr1{4]<<4)|(time_tr1[5));
gg:::g:g‘; : (1) m(3] = (time_tr2[2]<<4}|(time_tr2[3));
Solenoid_3 = 0: h(3] = (time_tr2[0]<<4)|(time_tr2[1]);
Solenoid 4= 1: m[4] = (time_tr2[6]<<4)|(time_tr2[7));
delay(50); ' h[4] = (time_tr2[4]<<4)|(time_tr2(5]);
. == - m[5] = (time_tr3[2]<<4)|(time_tr3[3));
2.1 i3 = R T L + 1€ p1) A\ h[5] = (time_tr3[0]<<4)|(time_tr3[1]);
' { m[6] = (time_tra[6]<<4)|(time_tr3[7]);
show mode = 2: h[6] = (time_{r3[4]<<4)|(time_tr3[5]);
gggﬁoid 1= =11 m[7] = (time_tr4[2]<<4)|(time_tr4[3));
Solenoid 2= 1: hi7] = (time_tr4[0]<<4)j(time_tra[1));
Solenoid_3 = 1; m[0] = (time_tr4[6]<<4)|(time_tra[7));
Solenoid 4 = 1f h[0] = (time_tr4[4]<<4)|(time_tr4[5]);
delay{soy if(h[1] == hour && m[4] == min) Il on
i == —— 1.1
’s if(h(4] == hour && m[4] == min) Il on { show_mode = 1:
’ { Pump =0;
show_mode = 2; Solenoid_1 = 0;
Pump =0 ' Solenoid_2 = 1;
Solenoid_1 = 1; Solenoid_3 = 0;
Solenoid_2 = 0; Solenoid_4 = 1,
Solenoid_3 = 1; delay(s0);
dse?;?,?sogj -0 /* if(h[1] == hour &&m[1}+ 1 ==min) Il off
' 1.1
i == == mi { show_mode = 1;
|f{(h[4] hour && m[4] + 1 == min) I off 2.2 Pump =1
Solenoid_1 = 1,

61




1.2

1.2

2.1

2.1

2.2

Solenoid_2
Solenoid_3
Solenoid_4
delay(50);

*f

1
1
1

nw u n

)
1

if(h[2] == hour && m{2] == min)

{ show_mode = 1;
Pump =0,
Solenoid_1=1;
Solenoid_2 = 0;
Solenoid_3 = 1;
Solenoid_4 = 0;
delay(50);

}
if(h[2] == hour && m[2] + 1 == min)

{ show_mode =2;
Pump =1
Solenoid_1=1;
Solenoid_2 = 1;
Solenoid_3 = 1;
Solenocid_4 = 1;
delay(50);

if(h[3] == hour && m[3] == min)

{ show_mode = 2;
Pump =0;
Solenoid_1=0;
Solenoid_2 = 1;
Solenoid_3 =0;
Solenoid_4 = 1,
delay(50);

}
I if(h[3] == hour && m[3] + 1 == min)

{ show_mode = 2;
Pump =1,
Solenoid_1=1;
Solenoid_2 = 1;
Solenoid_3 = 1;
Solenoid_4 = 1;
delay(50);
Yoo
if(h[4] == hour && m[4] == min)

{ show_mode = 2;
Pump =0
Solenoid_1=1;
Solenoid_2 = 0;
Solenoid_3 = 1;
Solenocid_4 = 0;
delay(50);

}
if(h[4] == hour && m[4] + 1 == min)
{ show_mode = 3;

Pump =1,

Solenoid=1 =1;

Il on

Il off

il on

1 off

/I on

I/ off 2.2

Solenoid_2=1;
Solenoid_3 = 1;
Solenoid_4 = 1;
delay(50);

}
if(h[5] == hour && m[5] == min)
{ show_mode =3,
Pump =0,
Solenoid_1=0;
Solenoid_2 = 1;
Solenoid_3 = 0;
Solenoid_4 = 1;
delay(50);

}
I if(h[5) == hour && m[5] + 1 == min)
3.1
{ show_mode = 3;
Pump =1,
Solenoid_1 = 1;
Solenoid_2 = 1;
Solenoid_3 = 1;
Solenoid_4 = 1;
delay(50);
} 4,
if(h[6) == hour && m[6] == min)
{ show_mode = 3;
Pump =0;
Solenoid_1=1;
Solenoid_2 = 0;
Solenoid_3 = 1;
Solenoid_4 = 0;
delay(50);

if(h[6] == hour && m[6] +1 == min)
{ show_mode = 1;

Pump  =1;

Solenoid_1 = 1;

Solenoid_2 = 1;

Solenoid_3 = 1;

Solenoid_4 = 1,

delay(50);

if(h[7] == hour &&m[7] >=min )
Light = 0;
delay(50);

}

if(h[0] == hour &&m[0] == min )

Light = 1;
delay(50);

}
}

1.
i

return;
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Il off
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I off 3.2

// on Light

11 off Light




IRBRHERARH Display Date time
void Display_DateTime()
{

sec = ds1307_read(0x00);
min = ds1307_read(0x01);
hour = ds1307_read(0x02);

date = ds1307_read(0x04);
month = ds1307_read(0x05);
year = ds1307_read(0x06);

goto_Jed(0);
sprintf(icd_buf," Please select mode: ");
print_lcd();

goto_lcd(0x14);
sprintf(lcd_buf,"

Date %02BX/%02BX/%02BX",date,month,year);
print_lcd();

goto_lcd(0x54);
sprintf(lcd_buf,"

Time %02BX:%02BX:%02BX",hour,min,sec);
print_lcd();

IHHEHHERHHE Stand by mode

void myAuto(void)
{
write_command(0x01); //Show menu
Auto
goto_lcd(0);
sprintf(lcd_buf," Auto : *: Cancel");
print_lcd();

goto_lcd(0x40);
sprintf(lcd_buf,"1 : Treatment 1"),
print_lcd();

goto_lcd(0x14);
sprintf(lcd_buf,"2 : Treatment 2");
print_lcd();
goto_lcd(0x54);
sprintf(lcd_buf"3 ; Treatment 3");
print_lcd();
get_key = scan_key();
while(get_key != 0x0A)

if (get_key == 0x01)

{

ment_mode = get_key;

set_timer1();

}
else if (get_key == 0x02)

}

ment_mode = get_key;
set_timer2();

else if (get_key == 0x03)

menf_mode = get_key;
set_timer3();

}
get_key = scan_key();

write_command(0x01);
goto_lcd(0x40);

sprintf(lcd_buf," Start Auto mode™);
print_lcd();

delay(1000);

void myManual(void)

write_command(0x01); //Show menu

Manual

goto_led(0);
sprintf(lcd_buf,"Manual : * ; Cancel");
print_led();

goto_lcd(0x40);
sprintf(lcd_buf,"1 : Light toggle™);
print_led();

goto_lcd(0x14);
sprintf(lcd_buf,"2 : Feed food");
print_lcd();

goto_lcd(0x54);
sprintf(lcd_buf,"3 : Rewind feed");
print_lcd();

get_key = scan_key();
while(get_key != 0x0A)
{

if (get_key == 0x01) Light = (ILight);
else if (get_key == 0x02)

Pump = 1;
delay(50);
Pump = 0;
Solenoid_
Solenoid
Solenoid
Solenoid

-

[

- O =20

~

N
nonuwu

else if (get_key == 0x03)

Pump = 1;
delay(50);
Pump =0,
Solenoid__;= 1;
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Solenoid_2
Solenoid_3
Solenoid_4

0;
1
0

} 1
else if (get_key == 0x0B)

Pump = 1;
delay(50);

Light = 1;
Solenoid_1=1;
Solenoid_2 = 1;
Solenoid_3 = 1;
Solenoid_4 = 1;

}
get_key = scan_key();

Pump =1; /I Stop manual
delay(50);

Light=1;

Solenoid_1 = 1;

Solenoid_2 = 1,

Solenoid_3 = 1;

Solenoid_4 = 1;

write_command(0x01);

11
FHHEHE

IfHEHA# Stand by mode
void stop_AutoMode()

{
Pump =1;
Light = 1;
Solenoid_1 = 1;
Solenoid_2 =1;
Solenoid_3 = 1;
Solenoid_4 = 1;

goto_lcd(0x40);
sprintf(lcd_buf," Stand by modeAuto");
print_lcd(),
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