mis FarmsCube Smart-Farm Solution

"Plant Growing Chamber
educational platform for Precision agriculture

,I 4 FarmsCube

 Smart Farm Y 3
Edu-Plant Growel\




mvis
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l. Plant Growth Chamber: PGC-125PS
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1. Introduction

The main purpose of this product is to accelerate digital transformation
in the field of botany and agriculture, and to learn technology and
intelligent environmental control technology that derive optimal growth
conditions for plants according to the plant growing environment. It is
suitable for smart farm practice, such as the learner directly controlling
the plant cultivation environment, preparing the composition of the
nutrient solution, remote control and monitoring, group participation,
remote guidance, cultivation diary, and storage of cultivation-control-
image data..

Product Plant Growth Chamber : PGC-125PC
Product weight 68 Kg
Size 562(W) x 555(D) x 944(H) mm
Power supply AC100 ~ 220V, 60Hz

Power Consumption 300 W
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2. System Block Diagram
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FarmsCube Smart-Farm Solution

l. Operation | Cultivation Environment Setting
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FarmsCube Smart-Farm Solution

Il. Plant Growth Chamber: SGC-250EC

® This product is an educational plant growth chamber for high school
students, college students, and farmers in the field of agriculture to learn
about vertical farming.

FARMSCUBE ® Learners can mix the nutrient solution and control the optimal cultivation
environment.

® It collects cultivation environment data, control data, and image data from

I multiple sensors, and includes all functions for cultivation practice.
Product Edu.-Plant Growth Chamber (SGC-250EC)
Product weight 174 Kg

e Exterior : 765(W) x 870(D) x 1537(H) mm

al Size « Inside : 600(W) x 520(D) x 790(H) mm
Power supply AC220V - 60Hz, (AC110V : Available)

l Power Consumption | 1,760 W
Safety devices Overtemperature overcurrent cut-off device

II. Plant Growth Chamber: SGC-250EC

.

Product Name : Educational Plant Cultivation Chamber

Model : SGC-250EC

Sensors : Temperature ® Humidity ® CO2 » pH ® EC * Weight * Water level

Camera : 2M pixel

Electronic balance : Daily raw weight measurement, 0~30 Kg

Temperature control : Temperature (cooling/heating), 10~35T

Light quantity control : LED (RED-BLUE-WHITE), diming : 0~100%

Nutrient solution supply : Drip type, NFT, Sprayer (supply of 3 types of cultivation groups)

Control device : 10" TP, Raspberry Pi-4, OS: Linux

Cultivation quantity : Number of cultivation beds (1 layer), Number of cultivation pots
(6 plants : standard)

National standard : Apply KS X to sensor ¢ actuator ® communication protocol

Size : Exterior (W765 x D870 x H1430), cultivation (W600xD520xH790)

Power: AC220V, 10A, 60Hz

User Manual :




FarmsCube Smart-Farm Solution

Il. Al Cultivation research : PGC-125PC & SGC-250EC

L On-site photos (Hwasun Campus) 2

L Bok choy cultivation & Lettuce cultivation

lll. Operation | Cultivation Environment Setting
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lll. Operation | Cultivation Environment Data
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VIS FarmsCube Smart-Farm Solution

lll. Operation | Cultivation Environment Data
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FarmsCube Smart-Farm Solution

IV. Mini Greenhouse : SMG-1200W

|l| ® This product is designed so that students can directly operate the entire process of
J plant cultivation by installing a smart farm mini greenhouse in an agricultural

educational institution.

® The sensor, sensor node, integrated controller and operation software used in this
product have improved the effectiveness of practice already by applying products

used in the actual field.

Product (model) Mini Greenhouse (SMG-1200W)
Cultivation Gutters Single Inline Gutter x 3 line

Nutrient solution supply [ NFT(Nutrient solution supply method)

Controller SFC-2800M
Weather Sensors Basic use (included in the box)
External Size 1,200(W) x 800(L) x 1,100(H1) x 1,940(H2)
Power supply AC220V - 60Hz, (AC110V : Available)

Power Consumption 1,200 W

Safety devices Overtemperature overcurrent cut-off device

IV. On-site installation cases | Gyeonggi Agriculture High School







FarmsCube Smart-Farm Solution

Mini Greenhousy
L X
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Edu-Plant Grower

FarmsCube
Smart Farm
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V. Edu-Plant Grower: SPS-2100/1800D/1500D/1200D

® This product is an educational plant grower designed to help high school and college students in the field
of agriculture, as well as farmers, systematically learn verything from the basics of vertical farming to

advanced techniques.

® This product features a small-scale nutrient solution
cultivation environment.

@ |t collects cultivation environment data, control data,
all functions for cultivation practice.

recirculator, allowing for the control of the optimal

and image data from multiple sensors, and includes

Product (model)

Edu-Plant Grower (SPS-2100D/1800D)

Size (Exterior)

* SPS-2100D : 2100(W) x 870(D) x 2000(H) mm
* SPS-1800D : 1800(W) x 870(D) x 2000(H) mm

Controller

VFC-2600D (Relay : 12 CH)

Cultivation Gutters

Double Inline Gutter x 2 line

Nutrient solution supply

* NFT(Nutrient solution supply method)
* Nutrient solution level adjustable

Power supply

AC220V - 60Hz, (AC110V : Available)

Safety devices

Overtemperature overcurrent cut-off device




FarmsCube Smart-Farm Solution

V. Edu-Plant Grower: SPS-2100/1800D/1500D/1200D

r—

Growing vegetables

Water level e
control
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V. Edu-Plant Grower: SPS-1800D/1500D/1200D

- \
B Opico contol SR

LED : %
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) )
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* Raw Water Tank * Valve control * pH sensor * Nutrient solution recovery
* Nutrient Tank A/B * Pump control * EC sensor * Filter : UV lamp (Option)
* Nitric acid tank * Mixing tank (PE-350) * Pump control
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FarmsCube Smart-Farm Solution

VI. Edu-Hawali Limu Seaweed Aquaculture Chamber

NATIONAL SCIENCE FOUNDATION 2024-26

Growing limu in a controlled growing environment and collect data.
Castle High, WCC, HIMB, and Pacific American Foundation,

FARMACLIRE Seaweed Aquaculture Chamber
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R/B/W Controller

PC (Option)

1
. Water Quality Sensors m
Level sensors Watersensors || '1 Relay control

@ Pressure level ® Temperature
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VI. Climate Change Lab at Seoul National University of A&F

Seoul National University
University of Agriculture
Agriculture & Fisheries

Climate Change Lab

HMW grow a new generation
generation of farmers who
who can lead Hl into a more
more resilient future by
weaving ancient and modern
modern ways

SMPS POWER SUPPLY
@® |nput Power : 100V ~ 240V, Free Voltage
® Qutput Power : DC24V, 00A
® Depending on the product, the current capacity varies.

TERMINAL
® Assign terminal numbers according to the product.

Integrated Control System
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VIl. New Product Introduction: System configuratuins

Motherboard Features

AC220V

(AR AR LXK

Sensor option
(RS485)
dpin x 4

Sensor node
(RS485)
Spin x 2

e ags anee

DC24qv

\

AC Output
Solid state relay

DC Motor Driver
Farward/Reverse

DC Output
Solid state relay

I

Appendix |1PGC -125PC-Specifications

FARMSCUBE® sy
Plant Growth Chamber : PGC-125PC

The ptimary purpose of this product is to determine the optimal growth conditions
for plants based on the plant cultivation environment in the fields of botany and
agriculture, and 1o learn complex i | control technologles, It s suitable
for stnart farm practices, enabling learners to directly control the plant cultivation
environment, mix nutrient solutions in the correct propartions, and participate in
remate control and monitoring, group participation, remote guidance, cultivation
diary keeping, and the storage of cultivation-control-image data,

]
Ce il

Who is practice target for Smart Farm
al high schoal

Cnhanl 1 e 4 M a4 :

asgirants}.- Agricultural Technology Center (for ;ﬁmtion of farmers)

Cultivator-Internal cultivation environment-App

242 Special Fvent. Congatative Lenarning Project through Smart Farm Cultivation

® Pigaze purchase 2 unity. Each unit will be ased for remote cultivation with o school that
alue has two unity,

® Designated Schoal Selection and Criteria® Selected by the school where the product was
purchased, (intemet sccess is required for this user.)

® |nternational Collaboration through FARMSCUBE Server: Support for future overseas
remote cultivation lnarning and intemational exchange learning st the student level,

® User manual |
AN

FARMSCUBE®
System diagram
. "g_s.a:}a?oum }-:-‘ Ranpberry P14 I \ﬁ
| L&)

J ——
|
e SMPS
gl - ALTIOY
Owatpur - DCITV

Specification

® Product name : (Far practice) Plant growth control toom

® hodel : PGC-125PC, (Plant Growth Chamber )

® Sensorsiinside) © Temperature » Humidity * COZ2 * pH * EC » Camera (2M)
® Sensors{inside) © Temperature * Humidity

® Temp cantrol @ il P

® poltier eloments {caaling heating)

® Light quantity contrel | LED(RED-BLUE-WHITE] * Contral : 0-100% Dimming,

® Ventilation cantrol: Fan operation 1o circulate fndoor air when CO2 is insufficient
® Nutrient solution supply method (three types of cultivation)

®  NFT (thin film type), spray-type imigation, drip-type irfigation

® Cultivation-port: Installation of the number of pats for cultivation {4 plants)

® Controller * Raspherry Pr4, 05 Linux

® Size: W563 x D597 x HB84 mm

® Growing bed size | WABD x D500 x H525 mm

® Power ! AC2Z0V, 5A, 60Hz

® Accessories | Seeds, nursery box, sponge medium, nutrient solution

® (A B, C), 3 types of cultivation bad set

control function using

This product is 5 'plant eultivation system' Jaintly researched by "Kores
Institute of Science and Technology (KIST) » Korea Digital Co,, Ltd. * FARMOS .
The ‘Foad Jukebox' was developed by Korea Digital Co., Ltd. to sllow leamers
o practice plant cultivation,
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Appendix |2 PGC -250EC-Specifications

FARMSCUBE®
Edu-Plant Growth Chamber

Korea Digital Co,, Ltd,"s FarmsCube division has launched an educational plant growth
chamber (Edu-Growth Chamber) for the prior leaming of vertical farms that agricultural
high school students, university students, and farmers will encounter in the future,
Learners directly control and learn everything from crop selection to the setting and
operation of the hydropanic system, and the optimal cultivation environment, Professors
(instructors) can remotely monitor cultivation data in real-time and provide consultation

through server data,
Smart Farm Education Target

Agricultural educational institutions

Internal cultivation environment App

Edu-Phnt Grumh chamber 24 Set

8ig Data ; f Ncu]tun
Callnctian sytem '-'-
' A "

L il ic iu'il i_g 'in il ia il in i._ ig i-

.i.' S b TR e SR D TR R BRI ER I R K

Appendix | 3 SGC -1000RM-Specifications

FARMSCUBE®
Plant Growth & Stress Chamber

The Smart Plant Growth and Stress Cultivation Chamber {SGC-1000RM) supports

research on wvarious cultivation recipes through the control of general growth
d and stress envi Since the requi its for stress

cantrol in the field vary depending on the crops being cultivated and the extraction

materials, modules can be replaced to add various functions, (For example, for

nutrient solutions, the basic specification is a small general nutrient feeder, while the

stress specification is a multi-channel type nutrient feeder - special specification,)

Model : SGC-1000RM

Smart plant cultivation for expert research
(Plant Growth & Stress Chamber)

& Bl srnor Tor growth nimin
control rmearch

® Welcorie to special wpeciictions for streas growth
enviranment control

® Highly relisbie und gobd cost performance through

dirmct diesign dnd manutscuring

FARMSCUBE®
Sym.'m Block Disgram \

P Cptical confrol -

T — -
1
* Muarinnt wation reccvery .u,-“, - Water —
+ i - www-nj  Laumer | | over el smar I
e Specification ~

® Product Name | Educational Plant Cultivation Chamber

® Model | SGC-250EC

® Sensors ; Temparature = Humidity = COz2 » pH = EC = Weight = Water level

® Camera © 2M pixel

® Electronic balance © Clafly rw weight measurement, 0~30 Kg

® Tamp control : Temp {eooling. ). 10-35T

® Light quantity control : LED (RED-BLUE-WHITE), diming : 0= 100%

® Nutrient solution supply : Drip type, NFT, Sprayer (supply of 3 types of cultivation groups)

® Control device : 107 TP, Raspberry Pi-4. 05 Linux

® Cultivation quantity - Number of cultivation beds (1 layer), Number of cultivation pots
(6 plants : standard)

® National standard | Apply K5 X to sensor « actuator = communication protocol

® Size [ Exteror (WT65 x DETO x H1430). cultivation (WE00xD520xHTS0)

® Fower: AC220V, 10A, 60Mz

® Liser Manual

- F

FARMSCUBE®

Korea Digital Co.. Ltd, Farmscube builds & system that shares cultivation data by interlinking the

prog of p for practice — education — experts — business. In fact, by standardizing the
protocol bety each product, RAD ach and spesific culthvat

recipes for culthvated crops can be shared between products and applied to mass production..

)

CAPALITY

Light Source
| gfnsiniio it onapici ke SGC-1000RM LED {7 W, for Rest
1S LETTE » SASEN « 12000 LGt ¢ UVA-LIVIN
W Heing cultivation D) 0+ 100 %
e Nutelent supply

Tormgy b C02 gLt Mt sahthony

AN WL al Torrig piechian il

Temperature control
n-%t

Humidity control
0 ) W

Cultivation Bed

O btk vighit e
Cregping bype : NET, Cioplet
Amopanion Software
Foud warty (Mot FCY
Bernute Contrultnonibamey
Autrnate Condrd
|

- J

POWEN
it ACIEN

Series for Research-Education-Practice
-
(]

L -
Research : SGC-1000RM Education : SGC-250£C Practice : PGC-523
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FARMSCUBE®

Smart Sensors{environmental) data collection system

This product is an loT sensor data for
malvsi!, and research In the field of ecoiulltzl environment. The

ialized for air, soil, water, and smart a;ri:uhme, a data
collection unit (rnodd 555-110), and & power circuit. The $55-110 unit, with its
Plug lnd Pla\r |PnP‘j !eatl.me. automatically recognizes all connected sensors,
making i and very easy. Whether using commercial
wireless communication (LTE-Cat.M1) or the internet, all data is stored on
Amazon Web Services [AWS) servers. The stored d.m can be downloaded using
the APl protocol. This product supp € al dules contracted by
Its users with tel ications i hthelrmspecﬁvecnunm Korea
Digital provides sensors tallored to the needs of researchers.

* Product Name : Smart Sensor Station [Model Name: ss5-110)
* Sensors : soil solar
CO2-pH-EC wind direction, wind speed, rainfall detection,
DO-02, s, [other order specifications)
* Channel : 5ch, » Sensor Expansion : S5N-240, 4ch
FARMSCURE * Communication : LTE-Modem or LTE-Cat.M1
* Swrver : AWS, AP data provided, oparated by Flrrmwbo
* Fratures ; KS X 3266 standard {PnP)
* Power : AC220V, 60H2 (Option | Battery)
i i * Dtailed specifications : Plsase discuss at the time of product contrict

. it Teme Blufion
BEE10

System Block Diagram

— &I — .
. Npe—— ;ﬁ

'{;' fo% Chroma boak

= —ﬁb—
5 Tl s i-r&

Suprior Expantion

Appendix | 5 Smart Sensor-Specifications

FARMSCUBE®
High-Precision, High-Reliability Smart Farm Sensor

® Our smant farm sensors are i A In i with K5 dards: KS X 3266/3267
® PP Foature: Eawy A/S through unique sensor ID and automatic sensor recognition function,
® The smart farm sensors are directly manufactured by Korea Digital, undergaing precise

< ion and exp d o 40

Appendix | 4 SSS -110/SFC-2400M-Specifications

FARMSCUBE®

Smart farm complex environment control system
Model : SFC-2400M

The "Smart Farm Complex Emdronment Control Systemn® suppfied In Korea | an "ICT
Convergence « 16t Stage Systern,” In the future, praducts focusing on productivity and
cultivation guallty will be released as “Al Convergence Type « 2nd Stage System,”

Farmers who have adopted the complex environmental control system should new consider
transitioning to the 2nd stage smart farm, This platform adheres to the K5 X 3267 standard
for communication between sensors, acl.nulur interfaces, and integrated controflers,
“FarmsCube” has 1 all i in such a way that, when transitioning
from a 15t stage product to a 2nd stege pradu:t, only the "Main Unit” needs (o be raplaced,
wihile the rest of the sensors and *Control PCBoard” remain compatible,

Product Specifications

® Product neme | Open smart farm camples enyironment control wstem

® Model | SEC-Z2400M

® Sanior L idity * Scll molsture = €O « pH « EC

® Sansor | (outside sir) Temperature » Humidity « Solar radistion «
Wind direction = Wind speed = Rainfall detection

® Openinglcosing - Side window left and right = Skyfight scresn
(DC24V. ZKW-SMPS mpunted)

® Control - Temperature (heating) = Nutrlent supply « Ventilation =
VYenlilstion » Fog-generation = Unmanned pest contral

® Video " CCTV camers

® Touch panal | 10" TP, Raspberry Pi-4, 05 Linux

® Sansor standard - Complies with K5 X 3266 interface standard

® Sansor node | Complies with K5 X 3267 (R$485-Modbus) standard

® Actustor standard - Complies with K5 X 3265 interface standard

® Water pump K5 X 3288 (RS485

® Size " BOO(L) x 200{D) x 1400(H) mm

® Power 2 AC2Z0V, BOA, 60Hz

® Detalled specifications . Pleass discuss at the time of product contract

Features of smart farm complex environment control system

® High compatibifity among sensor, sensor node: and actuator products among system
canfigurations by applying K5 X standard,
® i Is possible ta directly contral KS X 3!#& standard type hydropanic pump (Ver,1=3 level)

and to be compatible with le pumps,
® We provide AWS {Amazon Web Service) servers for Tree and suppart data sgriculture
® Our smart sensors have been exported to Eurcpe snce 2006 and their accuracy and reflability are high,

Temp: KST-7150

T-H.PKSH7310

<

* Range : -40-125TC
* Accuracy 1 #0225 C

“pH:0-14
*EC:0-10 dS/m

Quantum: KPAR-850 |,

* 0~2,000 peol/mi *s
< wave : 400-700m

_pH-EC :pE-350

a7

W

1 -40~85 T, £0,15%¢C
'H 0~100%RH, 13%

DO KDO 420

* Range : 0~50 mg/l
* Accuracy T +£3 %

N
i\
.

* Range : 0~100 ppm
« Accuracy © +5 %

Snl‘l
1 Moisture

Ammonia : KNH3-100 |Oxyven: KSF-02-25

_€02: KCB-HP100

. EHI:IDE 0-5000 ppm

I(SM-EBOE)

* Range : 0~100 vol,
= Accuracy : 5 %

\.‘-“'
/

*Range : 0-25 %
= Acc, : 5% (Reading)

Insolation Wind direction
SWSR-7500 SWAP-7300 | SWWS-73

Wind speed | Rainfall Sensar

20 SWRS-7481

| T

*(0-2,000W/ *0-360° *0-75 m/s
*2 5% *5% within *5% within

= Signal : On/Oft
* Within 1 minute

FARMSCUBE®

Easy-to-use dedicated wireless sensor for smart farming

BLE connection » Rechargeable battery »
Management of measurement data from smartphone

Temperature : WL-100T Temp.-Humi, : WL-117H
- +
(s )2 =
* Temp. Measuring
range :-40-~85T
* Humidity Measuring
range : 0-100%R.H

CO:z sensor *WL-111C02 DO sensor : WL118DO

o] o | O
* Measuring range : * Measuring range

0~5,000 ppm : 0-50 mg/L(Optical)
* Resolutuion : 2.5 ppm * Resolutuion : 1%

* Measuring range :
-40-125C
* Resolutuion : 0.0625 T

pH sensor ! WL104pH EC sensor: WL-107EC

P
* Measuring range :
0~14(correctable)
* Resolutuion : 0.01 pH

* Measuring range
1 0~20,000 dS/m
* Resolutuion : 1%
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Appendix | 6 Control System-Specifications
FARMSCUBE® FARMSCUBE®
Building an Ecosystem through a Digital Agriculture Platform Shared-use Smart Farm Weather System

# The FarmsCube complex environment control platform opens its communication protocols

for easy application by client companias. LoRa co ication-based logical I for shared use of smart farm
# The aperating program can bie downlosded for free in its lntest version, while the hardware weather observation data
s sold for a fee, _ Temperature: Solar Winﬁ Wind spead Rainfall
* Application areas Include horticulture. vertical farming, open feld cultivation, fruit HUITIIdI'I‘f radiation directio detection
culthation, mushrooms, insect farming, marine bioculture, and more, SWSR-7500 SWAP—?EW SWWS-7320 SWRS-7481
~
( Sensors Muir Cantral
K5 X 3266 4 |
*Temperature e
= Humidity . v
. 0 - Shelter | K5H-7920
::: ] “T:-40~85T | *0=2, oaowm 0-360' *0-75 mfs *0On-Off
*Insclation A *HI0-100% | *+5% *5% within *5% within * Ymin, within
= Chuantum 3 LTE - Rttt
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Appendix | 7 Introduction to Collaboration Networks
FARMSCUBE® mesuumtions: FARMSCUBE®

Invitation to a collaborative chain network for mutual benefit. Korea Digital Co., Ltd.

® We aim to develop the FarmsCube Smart Farm Complex Environment
Contral Platform and jointly use it with contracted organizations,

, + Exported to over 40 countries!

® We are collaborating with companies, schools, and research institutions
to advance digital agriculture, and we invite you to join us in this endeavor,
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" For the growth of the digital agricultural industry )
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