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DESIGNING A CUSTOM PCB

Personal (9&: Congduc Pham (Cpham)

G>EasyEDAs™m File Edit Place Format View Design Route Tools Fabrication Advanced Setting Help
B Q3 & @ Qg 20 30 27 ore

Work Space: Start = PCB4_IISS copy ... | [ 1ISS_4.1 version ...
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Project Layers and Objects
All Projects(8) | Open o
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*Do not use solar without battery
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ORDERING THE PCB

EasyEDA generates so-called EFILCPCB = T

Gerber files used to produce the
PCB. We provide the Gerber files

V.
‘ @ Standard PCB/PCBA J @“ Advanced PCB/PCBA V SMT-Stencil 3D/CNC

as free resources for research ‘o Eeimiggesceadssesiipsher SR

PRIMA-Intel-IrriS/PCBs /|

2
iMH_Alkoline
e CongducPham Update README.md o
I u &— Back to Upload File Detected 2 layer board of 30.89x79.5mm(1.22x3.13 inches) (R Gerber Viewer

. - ~— -
Name Last commit message Base Material m &ax, e \‘ Y gz
FR-4 Flex Aluminum Copper Core Rogers PTFE Teflon
...
Layers 1
9 IRD_PCB_4_1 Update PCB files and tutorials =
Di i 79.5 * 30.89
[ MySecondProMiniLoRaBreakout_2022-01-20.zip Update PCB files imensions
[ MySecondProMiniLoRaBreakout_RAK3172_2023-0... Add new PCBs and update tutorials PCB Qty 5 ¥
D MySecondProMiniLoRaBreakout_SX128X_2022-01-... Update PCB files Product Type Industrial/Consumer electronics Aerospace Medical

o , Here we order from
https:/Igithub.com/CongducPham/PEPR AgriFutur I JLCPCB manufacturer
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RFM95W (868MHz)
RFM96W (433MHz)

SMA
male

DIO3 g = o PCB mount for
E;HD f\sﬁ . : 0‘. 7 y 1.6mm PCB
/ : | SMA female
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2023 09 27 R
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Connect
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For SOLAR
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Add a 10kOhms

resistor for raw
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ADD THE MICROCONTROLLER

Arduino File Edit Sketch Help

[ K ) Auto Format 8T
Archive Sketch
Fix Encoding & Reload
Intelirris_Soil_Sensor Mar'iage Lil.:»raries..‘ o8l

Serial Monitor oM
2 X N RIS st Serial Plotter oL

ST WIFi101 / WiFiNINA Firmware Updater

© Board: Ardulno Pro or Pro Mini"

i  ATmega328P (sV, 16 MH2)
R = 3 Amegs3268 (5.3, 3|
X . § i Get Board Info ATmega168 (SV 16 MHz)
s £ ATmega168 (3.3V, 8 MHz)
9 he Free >ofty  Programmer: "AVRISP mkil" | S

e IR | We use an Arduino
HE e e Pro Mini at 3.3V and
% 1 o i v rceived oy of she G0 Gimr PG L 8MHz (ATmega328P)

Arduino Pro or Pro Mini, ATmega328P (3.3V, 8 MHz) on /dev/cu.usbserial-AKOSC87P

We develop and provide the code
(Arduino) for the microcontroller
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ENERGY EFFICIENCY

Measured below S5uA in deep
sleep, between 2 active
periods with transmissions

o Expected autonomy with 1
A a@' transmission / hour is over 2
\\ M5 years with 2 AA batteries
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DATA TRANSMISSION TO GATEWAY

SOIL-AREA-2
ID 67fe8c4168f31909e7...

Soil Humidity Sensor 255

4 l) centibars from 31 seconds

o — WM200 ago
Wireless S " . ge
n rnrJ;n::jw;Zs:u::nm?:n;mﬁe a Soil Humidity Sensor 3276
i & o scaled value from 31
m WM200 real=x10 seconds
ago

-99

Soil Temperature Sensor 1
degree Celsius 27 seconds ago

8

LONG RANGE

RADIO, 3-10KM )
- volt, low battery when 25
’ m lower than 2.85V seconds

Tensiometer Sensor

ene x + v
pt T o % % 0 @ (vewsdjor ¢ @ SOLAREAZcentbarsfromW.. o o
8 13 minutes ago
SOIL-AREA-2/resistance val..
Dashboard 4,357 Ohms

13 minutes ago

]

77°C
13 minutes ago

Gatoway SOIL-AREA-1 : SOILAREA2
bB27abbeda21eblc : 831 : 6 s68t

Soil Humidity Sensor -1 Soil Humidity Sensor 255

SOIL-AREA-2/Battery voltage

13 minutes ago

[0
g SOIAREA2/Sol Temperature Se.
'] 2.85 Volts

E

Limited LoRaWAN
SF12BW125
868.1MHz

Q

Battery voltage -1 Soll Humidity Sensor 3276
A LA cedva
' 5209 cbar
SOIL-AREA-
2/centibars from
WM200

. Soil Temperature Sensor
2.

Battery voltage

ABP mode
Dev addr is 26011DAA
1 msg/60mins

1 sensor
XLPP data LoRaCAM-A-STATS-2EAA

SOIL-AREA-2/... ®

wet
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2 WATERMARK 6 TEMPERATURE AIR
SENSORS SENSORS TEMP/HUM

XIAO
ESP32S3 -
Smallest ESP32 Cam Board
L \. 7
Olw
ESP3253 32- AF
bit, dual-core,
up to 240

MHz
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PROOF-OF-CONCEPT: LORACAM-AI

UPDATED VERSION IN 2025 FOR THE PEPR AGRIFUTUR PROJECT
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LoRaCAM-AI-STATS-2EAA

RaCAM-AI-STATS-
P Ln 'n‘CA?‘AAIS ATSZEANTRUMbE... )

R -Al-STAT:
® L:,,ACAM STATS-2EAA/sI, 1,380 bytes
Yesterday
LoRaCAM-AI-STATS-2EAA/L
® AL 6 25 minsec
® LoRaCAM-AI-STATS-2EAA/luminosi iy 7
Yesterday

loracam_ai_dev_2daa
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INTELLIGENCE AT THE EDGE

?lnlcl» =
INTEL-IRRIS Irrigation
{:(E):} @ WaziApp (IIWA)
SOIL-AREA-1
Decision i conditon : wet
Support et
O System

Al
Machine
Learning

Irrlgatlo Soil Geog aphlca\c\rﬁ
type Weather
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XIAO ESP32S3-SENSE
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TinyML, TensorFlow Lite,
CMSIS-NN, Edge Impulse, etc




