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Cadi grow device

KoHTpornnep MOXeT:

— BKIIOYaTb CBET NO pacrnvcaHuio

— BKINIOYATb BEHTUSIALMIO MO pacnucaHunio u/unm B 3aBUCUMOCTU OT
TemnepaTtypbl/BaXHOCTU

— CMewwmBaTb NUTaTenbHble PacTBOPbI A1 paCTEHUIN U opoLLaTh NocneaHne no
pacnucaHuio

— perncTpmpoBaTb OCHOBHbIE NapaMeTpbl CUCTEMbI M NMOKa3aHUSA C 4aTYMKOB
KMCNOTHOCTK, TEeMNepaTypbl, BNAXXHOCTU, YPOBHS BOAbI M MPOYNX

— 3anucbiBaTb BblWenpuBeaEHHbIE NapaMeTpbl B pann Ha microSD kapTbl namatu

pH aka KucnortHoctb

[na onTMMansbHOW pacTBOPMMOCTM HEOBXOOUMBIX PACTEHUIO ANTIEMEHTOB PacTBOP AOIMKEH
ObITb ONPeaenéHHOM KUCNOTHOCTN.

Mpnbop nmeet BNC pasbéM, K KOTOPOMY MOAKMOYAETCS CTaHOapPTHbLIN pH anekTpoa.
Kanubposka npounssoantca n3 meHo pH-monitor->Calibration gsyms pactsopamu: pH4 n
pH7

EC aka 9nekTponpoBoAUMOCTb

PocCT pasnnyHbIX TUNOB pacTteHnn Hanbonee NPOAYKTUBEH NPW ONTUMAnNbHOM 4SS JAHHOMO
pacTeHnst ypoBHEe KOHLEHTpaunn yaobpeHuin. CneguTb 3a TeKyLLEn KOHLEHTpaunen
nossonset EC-moHuTop (ecnu npmbop ocHaléH gaHHon dyHkumnen). Kannbposka
MOHUTOpa conen genaetcs n3 meHto EC-monitor->Calibration kannbpoBoyHbIM
pactBopomMm 1.413mS.

Tanmepbl
ObIBalOT ABYX TUMOB:
—  UMKNn4yeckme
— 0OblYHbIE
MepBble cpabaTtbiBatoT Yepes 3agaHHbIn nHTepsan (INTERVAL), Ha 3agaHHyto
anutenbHocTb (DURATION)
[onycTtnm, nHTepsan 3agaH 3 MUHyTaM, a AnuMTernbHOCTb 15 cekyHaam. 3To 03HavaeT
BKJTOMEHME Harpyskn Ha 15 cekyHA Kaxable 3 MUHYTHI.
BTopble cpabaTtbiBaloT MO HACTYNNEHNIO 3a4aHHOMO BPEMEHM.

Harpy3ku

[na Kaxgon Harpysku MOXHO BblbpaTb Tanmep.

0-31 - OBbl4HbIE TANMEPDI

32-63 — ymknunyeckue.

64 — ona pH plus (+man Ha unknudeckun Tanmep 0 (32))

65 — ansa pH minus (+man Ha uuknuyeckui Tanvep 1 (33))

66 — ona nepemelumBatoLero Hacoca (+man Ha uuknuyeckui tTanmep 2 (34))
70 — nepemewmBatomn Hacoc gna WP

71 — nonueHoun Hacoc ansa WP

Yachbl

YcTtaHoBka yacoB genaetcs n3 meHio SET CLOCK

Mpun Hanuunmn GaTapenkn Yacbl NPOAOIKAKOT XO4 1 B CnydYae nponagaHus OCHOBHOMO
NUTaHMs BOHTpoOInepa.
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KHonku

MNpu cTapTe nosBRsOTCA NnocregoBaTernbHO 3Haku “<”, “O” (OK), “C” (Cancel) n “>”. 310
KanmbpoBka KHOMOK. HaxxumawTe v yaepXvBanTe yka3aHHYH KHOMKY noka He byaeTt
npeanoxeHa cnegyouias.

Ecnn Bo BpeMs kanmbpoBKM He ObINo HaXaTuii, TO rPy3ATCA 3HAYEHWs NpeablayLen
kanmbposku n3 Flash.

Mocne kanMbpoBKM YCTPOMCTBO BXOAUT B PEXMM MOHMUTOPA U MOKa3biBaeT NapameTphbl
CUCTEMBI.

TepmomeTp 1 rurpomeTp

Mpnbop nogaepkmBaeT AaTymKku BNaXXHOCTU U TeMmnepatypbl Tuna DHT22/11

[Mpn NOOKNIYEHHOM AaTyYMKe TEKYLLYIO BNAXHOCTb M TeMnepaTypy MOXHO HabnogaTb 13
nyHkTa meHo Temp&Humidity. O6a nokasatens 3anucbIBalOTCA BMECTE C ApYrMu
AaHHbIMK B nor-cpann Ha SD kapte.

microSD card

[eBanc nogaepxuBaeT KapTbl NAaMATU NOAKIIOYEHHbIE NO nHTepdency SPI. dannosas
cuctema — FAT32.

[na ncnonb3oBaHUs KapTbl NAMATM YCTPOMUCTBO CreayeT BbIKITOUYNTb, BCTaBUTb KapTy
namAaTn 1 3aTeM BKITHOYUTD.

[Mpu cTapTe geBanca co BCTaBNEHHOW B CMNOT KapToM cMcTeMa NULLET B JIOr NnapamMmeTpbl
3anyckaemMom CUCTeMbl U €€ HacTponku. [locne aToro geBanc NepexoauT B pexum
MOHUTOPA N Ha4YMHAET nNucaTb B Nor-cgansn gaHHble 0 COCTOSIHUN CEHCOPOB U
ynpaBnsembix Npnbopos.

MeHio

Bxog B MeHto npoucxoguT no Haxatuio kHonkn OK. [1na Bxoga B nogMeHo/3anycka
nporpamMmbl/pegakTMpoOBaHNsA HACTPOWKM ncnonbayetcsa kHonka OK, onga Beixoga —
CANCEL.

Advanced
[MepeuncneHHble BblwEe MYyHKTbl — 3TO 6a30BbIM HAabop. OcTanbHble PYHKLMKM MOTYT
NPUCYTCTBOBATb U HET B 3aBUCMMOCTU OT BEPCUN LeBanca.

Bonee NoapobHO CM. TEXHUYECKOE OMnucaHne YyCTPoCTBa.

Cmab6bunusamop ypoeHsi pH (kucnomHocmu) pacmeopa.

Anga ctabunusaumm ypoBHSA KUCNOTHOCTU MCNOSMb3YOTCS HACOChl MOA4a4YM KACNOThI 1
OCHOBaHuA. Bo3aMOXHO ncnonb3oBaTh TOMbKO OAWH M3 HACOCOB.

Crabunmsauuns — 3T0 UMKINYECKUIN TanMep, KOTOpbI cpabaTbiBaeT NvLb B TOM CIyyae,
€CNK1 3afaHHble Nonb3oBaTenemM NOpPorn NpeoaoneHsl. Noporn 3agarTca yCTaHOBKOW OKHa
cTabunmsaumm.

Mpumep: okHO cTabunmsauum 3agaHo B npegenax ot pH5.5 go 5.8. 310 03HavaerT, 4To
€CINK1 HWXHWUIN nopor 5.5 Byget «npobuty, ckaxem, go 5.4, To cucrema gact gobpo Ha
BKItoueHne Tanmepa 64. Tanvep 64 — 310 yuknudeckmn Tanmep 0. HbIMK crnoBamu, Ha
64 Tanmep «ManUTCa» UUKNUYeCcKni Tammep 32 (HyneBon Tanmep 13 LINKINYECKMX).
Tanmep 64 oTBeYaeT 3a NOABLEM KUCNOTHOCTM OCHOBaHUEM. Taknm obpasom, po3eTka, Ha
KOTOPYIO HAacTpoeH Tanmep 64 cpabotaet npu yxoae ypoBHs pH Huxe 5.5 n geBaiic
Ha4yHET A06aBNATbL KUCNOTY NO LMKIMYeckomy Tarmepy. Koraa ypoBeHb BEPHETCSA 0bBpaTHO
B npegenbl OkHa, cpaboTaeT 3anpet Ha cpabaTtbiBaHme gaHHON po3eTkn. MoXHO ckasatb,
4YTO rpynna 64-66 TanMepoB, 3TO OrpaHNYEHHbIE BEpCUM Tanmepos 32-34.
OrpaHuunTtenem sensatTtca ctatycel phUnderOver.

64 cpabaTtbiBaeT npu ctatyce 1 (HWXe OkHa)
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65 npu ctatyce 2 (BblLLe OKHA)

66 npwu ctatyce 1 unu 2. (BbILE U HUXE OKHA)

Mpu cTtatyce O (BHyTpW OKHA) He cpabaTbiBaeT HU OOUH U3 HUX.

AHanornyHo HacTpanmBaeTcs NOHMXEHNE KUCNOTHOCTU Npu npoboe «noTtornkax». B gaHHoM
cnyyae ucnonb3yeTcs Tanmep 65.

[MockonbKy Tanmep 66 cpabaTtbiBaeT Npu yCrnoBuUm Bbixoda 3a rpaHuLbl OKHa ¢ 060mnx
CTOPOH, ero yaobHo ncnonb3oBaTh 4518 NepeMeLLBaHNA pacTBopa Bo BpeMs AobasneHus
KOppeKTopa KUCITOTHOCTH.

HacTtporika rpaHuy, okHa ctabunusauumn genaetcs u3 meHto pH-monitor->pH-stabilizer.
KoppekTHasa HacTponka OkHa BO3MOXHa TOMbKO Npu OTKanMbpoBaHHOM arekTpoae.

Cmab6bunu3amop ypoeHsi cosnel
[aHHasa dyHKumMs paboTaeT aHanormYHo KOPPEKTOPY KMCNOTHOCTU, TONbKO 4O3MPYHOTCA
yoo0peHns BMECTO KOPpPeKTopa, NPy CHUXKEHUN JO3NPOBKM.

Tepmocmam u cmabunusayusi eniaxHocmu

Mpy HanNU4YUM ceHcopa BNAXXHOCTU M TeMnepaTypbl BO3MOXXHO OCYLLECTBIATb
KOPPEKTUPOBKY 3TUX NapamMeTpOB Mpu NOMOLLIM HarpeBaTenein, KOHAULNOHEPOB,
YBMaXXHUTENen 1 ocylumTernen B 3aBUCUMOCTM OT AaHHbIX NOCTYNaLWMX C ceHcopa u
HacTpoeK cTabunuaaTopoB. ANropuUTM CTabunusauum TemnepaTtypbl U BNaXXHOCTH
aHanormyeH TakoBoMy Ans kncnotHoct n EC. MoXHo HacTpouTb OKHO cTabunusaumm u
noaKmnoYnUTL Tpebyemble Harpy3ku B COOTBETCTBYHOLLIME PO3ETKN.

lpoepammbi nonuea pacmeHul (WP)

MOXHO HacCTpPOUTb KOHTPOSSEP Ha NPUrOTOBNEHME PACTBOPOB M NOMNB UMK MO
pacnuvcaHuio. [Nonue HacTpanBaeTca B MeHto Watering progs. [JaHHbI MyHKT Npu3BaH
yCTaHOBUTb O6BEMBI M BpEMEHHbIE paMKn nonuea. Korga HykHo fob6aBuTb B BoAY ANs
nonvea ygobpeHus, ncnonb3yeTtca NyHKT MeHto Fertilization. Hactpowka kak Watering
progs Tak u Fertilization HaunHaeTcs ¢ Bbibopa HoMepa nporpammel. [1ns nporpamm
nonunea CyLLeCTBYIOT Takne napamMmeTpbl:

— |ID BepxHero ceHcopa Boabl
— |D HmxHero ceHcopa

dosing

— TawnmayT 3abopa 4mcTon Boapl T

— |ID nacoca nonvea 70 O OF optional part

— [OnutenbHOCTb NONMBa, CeK water G
IN

— WHTepBan cpabaTbiBaHns =V stream

nporpammbl Nonuea
— ®nar akTMBHOCTM Nporpammbl

<-_level :@ 2nd
sensor stream

S~

watering
pump

TunoBas nporpaMmma OTKPbIBAET KrnanaH Ans L

water IN 1 xa8T noka yposeHb BObl b

AOCTUTHET CeHcopa (BepxHero, ecnu donbLue

O[HOro), Nocne 4ero 3akpblBaeT knanaH. Ecnu B Te4eHne BpeMeHn TanmayTa Boaa He
AOCTUraeT CeHcopa, KnanaH BCE-paBHO 3aKPOETCS, BO M3DexXaHNe HexenaTenbHbIX yTevek
BOAbl.

Mocne 3abopa Boabl NporpamMmmMa nosniMea NpoBepsieT UMEKTCH N NPorpaMmmbl

cMmewmBaHung yoobpenun (FMP), cBasaHHble ¢ gaHHOM nporpammon nonvea (WP).

Fertilization — npoepamMmbi cMewueaHusi yoobpeHul (FMP)

CBsi3b NporpaMmmbl cMeLlnBaHna yaobpeHuin ¢ nporpammon nonvea obecnevmsaeTcs

HacTpounkon napametpa WP Link B gaHHon FMP. Cnincok Bcex napametpoB gnsa FMP:
— Fertilizer pump ID
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— Dosing duration

— Aftermix time

— WP Link

— Triggering frequency
— Enabled flag

K ogHon WP moxHo npmasatb Heckonbko FMP, B 3aBUCMMOCTH OT KOnMyecTBa pasHbIX
yoobpeHun, ncnonb3yemblix B nonmee. OHKU ByayT oTpabaTtbiBaTh BCe B gaHHon WP no
BO3pacTaHutio Homepa FMP.

Habop HacTpoek FMP:

The Fertilizer pump ID Homep go3upytowiero yanobpeHue Hacoca.

Dosing duration pnutensHocTb AobaBneHus yqobpeHnsa B pacTBop, B CeKyHOax
Aftermix time Bpems paboTbl Hacoca nepemMeluBaHns yoobpeHus nocne gobaesneHns
nocnegHero. Homep po3eTkn ¢ LMPKYNSUMOHHBIM HacoCOM HacTpamBaeTca B Watering
progs.

WP Link kak rosopunochb Bbllwe — Homep WP k koTopou npuesisbiBaeTcs AgaHHas FMP
Triggering frequency naét cucteme nNoHATb Kak Yyacto (N) sanyckatb gaHHyto FMP.
Yno6Ho, korga gobasneHne ygobpeHnsa NponcxXoanT, K IpUMepy, Kaxabliii BTOPOW NOSuB.
N=1 o3Ha4aeT gobaeneHune ygqobpeHus npu kaxgom 3anycke WP. N=2 - yepes pas.
Enabled flag ecnu aToT donar paBeH 1, To nporpamma cpabaTtbiBaer.

Korga cmeluvBaHue yooGpeHuii 3akoHYeHo nporpaMMa nornvea 3anyckaeT NoNMBOYHbIN
Hacoc. Mo ncteveHnn BpeMeHmn nonmea (Unu 4o NponagaHns curHana ¢ HKHEro aatyvka
YPOBHS! BO/Ibl) HACOC BLIKIMHOYAETCA U OTKpbIBAETCA CNMBHOM (drain) knanaH, onycroLuas
pesepByap ans cmelwmsaHusa. OH 3akpoeTcs Tenepb, korga WP cpaboTaeT cHoBa.

Anepelidbl, NpoWueBKuU.

Bo3MOXXHO paclumpuTb YHKLMOHANBHOCTb YCTPOMUCTBA, COBCTBEHHOPYYHO, UCMONb3Ys
USB nopT 1 kabenb Ans NOAKMYEHMs K KOMMbloTepy. MIHbIMK crioBaMu 3annTb Apyryto
MPOLUMBKY.

basoBbIN Ha6op HanucaH Ha C u OTKOMNUIIMpoBaH arm-gcc.

AnnapaTtHasi 4acTb Takke MOXeT ObITb pacluMpeHa B npeaenax cBo6oAHbIX BbIBOAOB
KOHTpOnnepa, YTo CTOMT B YCTPOWCTBE.
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ENGLISH
Getting started

After power on the device it starts to show the sequence of characters “<”, “O” (OK), “C”
(Cancel) u “>”. This is calibration of buttons. Hold the button requested until the displayed
number changed. Continue until calibration finished. After the calibration finished, the
calibration results are stored into Flash memory.

Picture 1. Monitor mode display (could differ, depending on firmware build)

Once button calibration is

finished the device enters the

monitor mode. The LCD display
Plug states shows date, time, pH level and

Current date _ 1 2 3 plug states.

phUnderOver value

- A If no button were pressed during

Currant tifka current pH level calibration process, the previous
calibration results are loaded
from Flash memory of uC.

Pressing the OK button activates the device menu. You can set the device up using this
menu.

pH-monitor

For this function there is a BNC connector on device, that allows you to connect usual pH
electrode with BNC plug. The pH monitor function needs calibration to be done before
proper pH values could be red by device. Calibration is done under pH-monitor-
>Calibration option in device menu.

EC-monitor

The device supports EC-monitoring and logging functionality if equipped with EC probe
and amplifier module. Monitor calibration could be done using 1.413mS calibration
solution. Calibration is made from EC-monitor->Calibration menu. Another BNC-socket
used to connect the probe to the device.

microSD card logging
The device equipped with microSD slot. If the FAT32 formatted microSD card presents in
this slot during the device startup, the data (like pH level, time and other) will be stored on
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flash media.
Basic data stored in log is:

— time,

— pHlevel

— plug states (0 - disabled, 1 — enabled)
Additional values and data could be stored depending on firmware version of device.
Beside this each system startup writes the user stored settings and system environment
data to the log-file.

Load triggering
The device has a number (depending on hardware version) of power lines, that are
switched by device.
The switching triggers are applied by user in device menu. They could be:
— basic timer (0..31)
— cyclic timer (32..63)
— pH plus pump (64)
— pH minus pump (65)
— pH plus and minus mixing pump (66)
— WP circulation pump (70)
— WP watering pump (71)

Timers

Basic timers are usual timer that are programmed to enable and disable the load every
day once.

They are used to switch on the lights, for instance. Basic timers have number from 0 to 31.
Cyclic timers are used when some load needs to be enabled every X seconds, for Y
seconds. X is interval then, and Y is duration. Cyclic timer have numbers from 32 to 63.

64 and 65 timers are used for pH control feature. Timer 66 is also dependent on
phUnderOver and intended to mix the solution when the out-of-window event for pH level
happened. It is mapped to Cyclic timer 3 (34).

Clock

You can set the lock using SET CLOCK menu option. When the device powered off, the
clock switches to using the internal lithium battery (if present in configuration) for nonstop
realtime clock.

pHStab

This feature allows to let the device keep the pH level of solution withing ranges set by
user. The window ranges are set under pH-monitor->pH-stabilizer menu option.

The window setup works on pH calibrated device.

It is possible to use pH up, pH down or both plugs to power the dosing pumps for base
and/or acid.

For pH up base pump use plug in combination with timer 64.

For pH down acid pump use plug in combination with timer 65.

Set the cyclic timer 0 and 1 to work with ph-up and ph-down pumps correspondingly.
The flag registering out of window event (phUnderOver value) has 3 states:

0 — within window

1 — under window

2 — above window

When out-of-window event has been registered by the system, it disables lock for timer 32
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(number 64 in plug settings setup) on event number 1, and disables lock for timer 33
(setting timer 65 for plug) on event number 2. When event number has a 0 value, both
timers are locked.

66 timer gets unlocked if phUnderOver has value equals 1 or 2. This makes it useful to run
the mixing pump, when the pH level ran out of window - to mix the added corrector within
the solution.

EC-level stabilizer
The EC-correction algorithm works the same principle as pH-stabilizer, but dosing the
fertilizer, instead of pH-plus for underWindow event.

Thermostat and hygrostat

The same principles works for stabilizing the temperature and humidity. The user could
adjust the window top and bottom, to get system enable and disable the desired heaters,
coolers, humidifiers, dehumidifiers depending on data coming from DHT sensor.

Watering programs

It is possible to set up the device to feed and water the plants. For this purpose there are
two menu options — Watering progs and Fertilization.

Watering progs are intended to set up the pump timings and amounts of water to be used
during the watring. Fertilization menu allows user to set the additional fertilizers to be
mixed into the watering solution. Watering programs have the number of settings:

— Top sensor ID
— Bottom sensor ID

dosing

— Water fill up timeout s
— Watering pump plug ID 10 0 on optional part

— Watering duration water W
— Watering interval == || [_ stream
- Enable ﬂag N 71siﬁ§:r:lsir () stiggm

watering
pump

Typical watering program opens the water IN Ci\rculation
valve and waits until the water level reaches pump

the water sensor (top, if more than one) and

then closes. If no signal comes from sensor within water fill up timeout, then the valve
closes as well to prevent unwanted leaks.

After the water tank filled up, the system checks if there are Fertilizer Mixing Programs

(FMP) associated to this Watering Program (WP).

Fertilization
If watering program has a linked FMPs, then these FMPs start working after the water tank
fill up finished. For one WP could be linked one or more FMPs.
Each FMP has he following settings:
— Fertilizer pump ID
— Dosing duration
— Aftermix time
— WP Link
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— Triggering frequency
— Enabled flag

The Fertilizer pump ID show the fertilizer (pump) number to be used.

Dosing duration sets the amount of seconds the fertilizer to be added into solution
Aftermix time is a time in seconds for running the circulation pump to mix the fertilizer
within solution properly. Circulation pump is set through WP setup process.

WP Link is a number of WP program this FMP going to be associated with

Triggering frequency shows how often (each N watering program run) this FMP will run.
N=1 means every WP run. N=2 means every second WP run.

Enabled flag set to 1 allows the FMP to be started.

The circulation pump and watering pumps are set through WP setup. Circulation pump is
global for all the programs. The watering pumps are set individually to each WP.

Cadi upgrades, firmware updates.

Since all the basic schematics, board design and firmware code are open-source, you can
add new functions DIY style. The sources are published on plantalog.livejournal.com and
blog.aquaplant.ee

The firmware made in CooCox IDE with arm-gcc compiler

Schematics done in Eagle

Board designs in Topor

For more info on Cadi contact cadi-the-device@aquaplant.ee



