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WUIAA Internet of Things

1999!

“THE INTERNET OF THINGS IS
ABOUT EMPOWERING COMPUTERS
...50 THEY CAN SEE, HEAR
AND SMELL THE WORLD FOR
THEMSELVES”

KEVIN ASHTON
INVENTOR OF THE TERM
“INTERNET OF THINGS”

WA Internet of Things gnAndudulag Kevin Ashton Tud 1999 dauduanlasans “Auto-
ID Center” Tunyinedsy Massachusetts Institute of Technology a1nwalulad RFID gaunain
111 Radio Frequency Identification tHuszuuiitiorndwingunlilunsaeanstoyasewing
gunsnlaoswiln Fadunsdeasuuuliany deunlugemdst 2000 waluladsineg lHunsiaun
pgunnd Buflgunsnididnmsedindeenunfudiuiuann wasdafinislimin Smart \Aatuiu
Smart erid, Smart home, Smart device, Smart network (Jusu favandannsadeuserulan
Sumesiinld viligunsaldsnamnanusadeasuaniudsuteyalaendesn Sensor lunsdeans
feriu Tog Kevin - laldenulidn “Interet-like” #oundiA1dn “Things” Whanunugunsal

Bidnunselindsnge



loT and Internet

PC & Laptop
1990s Mobile Phone

Mainframe

1960s

Wearable Devices

cj)ic

O Scientific Devices ()Smart Industry




loT Analytics

2o 10T ANALYTICS |Q3/2015| Insights that empower you to understand loT markets
loT Segment Global share of loT projects! Details

Americas Europe  APAC Trend?

C | e
L

» |
E) i smart Retail [N 4% N = 640 global, publicly -

------------------------------------------------- announced loT projects R e e e -

@ @ Smart Supply chain - 4% . Americas . Europe . APAC MEA N/A

1. Based on 640+ publicly known enterprise loT projects.(Not including consumer 10T projects e.g., Wearables, Smart Home) 2. Trend based on IoT Analytics’s 02/2016 loT Employment Statistics Tracker 3. Not including
Consumer Smart Home Solutions  Source: loT Analytics 2016 Global overview of 640 enterprise loT use cases (August 2016)

0T : Internet of Things (U1¥I3eN I0E : Internet of Everything) %38 “Buwmasilialuynds” wune
84 Mg gnidenleandwnagsdlandumeside vilinywdaiunse dnisauaunislda
gunsaliingg WuvnaaseTIeBunesilds wu n1sle-Un gunsalnIadldlnil soaud Insdwiile

Do 1Avesllofoans wInslanianiainens 91A15 UnuEeu 1nsedldlutiinuszdniusneg Wuese
1 a § @ < Y
Pedunaiiiln Wuau
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Gartner Hype Cycle 2017

: wullliguweu nuiiie
exPeCtatflons - Deep Learning

Virtual Assistants Machine Learning

loT Platform Autonomous Vehicles

Smart Robpts Nanotube Electronics

Edge Computing Cognitive Computing
Augmented Data Discovery Blockchain
| SmartWorkspace

ommercial UAVs (Drones)

Conversational UserInterfaces e .
Cognitive Expert Advisors

Brain-ComputerInterface
Volumetric Displays

Quantum Computing

Digital Twin

Serverless PaasS

5G

Human Augmentation
Neurorr'mrphicHardware
Deep Reinforcement Learning

Artificial General Intelligence
4D Printing

Enterprise Taxonomy
and Ontology
Management
Software-Defined
Security

Virtual Reality

Augmented Reality

SmartDust
As of July 2017
Peak of
Innovation Trough of E Plateau of
Trigger Exlpl:-:]c:g:ic:ms Disillusionment ~aplElgnont Productivity
time B
Years to mainstream adoption: obsolete

Olessthan 2years ©2to5vyears @ 5to 10 vears A morethan 10 vears @ before plateau
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IOT Communications Standard

GPRS SlaruA LoRa
wecHess 36 46 GBS ﬂwm area networks
WeokTiessT LISIGROX  espie Lol
LoRa MBus, @ wavenis DECT/
Q il,i-’!lN .\\\ @
wave.\ ))NFC)) RFID

mm iff) LONWORKs
% o O3f
L DECT <

IOT NETWORK

Concentrator Network Application
End Nodes /Gateway Server Server

pet
tracking

3G/
Ethernet
Backhaul

vending
machine

gas monitoring

LoRa™ RF TCP/IP SSL TCP/IP SSL
LoRaMAC LoRaMAC Secure Payload
AES Secured Payload

Application Data
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SMART HOME

.

Central Controller
Gateway

Remote temperature &
Humidity sensors

Door & Window
Sensors

2 B /

& &

' .
Boiler Receiver S5l .-‘
Wall Thermostat Radiator Valve
Controls

SMART Aquarium

OpenAEuarium ) °, Open_
Aquarium

Arduino
Water level
Temperature SeNSOr s pH sensor
LED lamp _i Conductivity sensor

Automatic

fish feeder o D

-a— Fan cooler
Heater

Water pump

-a— Water leak sensor

S it i

B P P Y T Py i e e



eHealth
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DRONES

15



16

WEARABLE




D
LOR
mm———
i ———
Wide area communication between remote sensors and gateways connected to the

network.
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LoRa

LoRa Applications

Smart Home Asset Tracking

The Cloud

Web-based
application

Loﬁa- .

| @ Tembedded |
e 4. < P
&

Tracking Application
sends alerts

LoRa-based
gateway

LoRa Applications

Smart Parking

The Cloud

§777
ALY
SIIITIRRRRL
s
77
_arssy
L

_.
&

Sesssass
TAaRLRRR

K<

Data and
metrics reports

é
=

it

PR L)

'NNNANNNANNNANNY

Aﬂ'\
,f )
5 )
.
’ . Y F—3
0 —

Parking "‘ ______ o
payment
options

e LoRa-embedded

LoRa-based sensors and
gateway meters
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LoRa

LoRa Applications

Waste Management

The Cloud

LoRa-based
gateway

Network server
creates trash route

Optimized
route is sent
to drivers

LoRa Applications

Fall Detection

Network server
sends alerts

o

LoRa-based

gateway LoRa-embedded
Sensors

19
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LoRa Applications

Asset Tracking Cattle Tracking Fleet Management Smart Home Asset Tracking
Download Application Brief » Download Application Brief » Download Application Brief » Download Application Brief »

Smart Parking Air Pollution Monitoring Agriculture Processing Energy Management & Sustainability
Download Application Brief » Download Application Brief » Download Application Brief » Download Application Brief »

Fall Detection Fire Detection Fleet Tracking Home Security

http://www.semtech.com/wireless-rf/internet-of-things/lora-applications/briefs#all

Indoor Air Quality Industrial Temp Liquid Presence Detection Locating Stolen Vehicles & Cargo
Download Application Brief » Download Application Brief » Download Application Brief » Download Application Brief »

Medical Fridge Precision Farming Predictive Maintenance Radiation Leak Detection
Download Application Brief » Download Application Brief » Download Application Brief » Download Application Brief »

Shipment Quality Smart Lighting Tank Flow Monitoring Waste Management

http://www.semtech.com/wireless-rf/internet-of-things/lora-applications/briefs#all
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LUU Open Source
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What is arduino ?

0.0

ARDUINO
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“Wiring “ 1ASIN15WAILY Open Souceld AVR

a5 ATmega 128

5V DC jack

Jumper for selecting voltage level

Expansion connectors with clear marks,

which are connected to MCU pins Power indicator

Device board with an AVR. MCU,compatible

with ATmega128(L/A), ATmegaB4(L/A)
RS232 DB9 connector for UARTO

UARTO jumper
JTAG port

Pin headers connected 10-pin ISP port

to Push-buttons and LEDs
On board 7.3728M crystal

External crystal socket
Jumper for configuring crystal
8 Push-buttons

RS232 DB9 connector for UART1

UART1 jumper

8 LEDs Reset



Arduino uno

ARDUINO MICROCONTROLLER

Microcontroller

Architecture

Operating
Voltage

Flash memory

SRAM

Clock Speed

Analog I/0 Pins

EEPROM

DC Current per
1/O Pins

GENERAL

ATmega328

AVR

5V

32 KB of which 0.5 KB used by
bootloader

2KB

16 MHz

TKB

40 mA on I/O Pins; 50 mA on
3,3V Pin

Input Voltage

Digital /0
Pins

PWM Output
PCB Size
Weight

Product Code

7-12V

20 (of wich 6 provide PWM
output)

534 x 68.6 mm
25¢g

AO00066 (TH); AO0Q073 (SMD)

#an: http://www.arduino.org/products/boards/arduino-uno

24



ALAUYDY arduino ?

- 578790
< Wsunsuimunlglanyu Windows, Mac, Linux
. Mdsderonsly

< THulaase

aa

« WaUNseuanke hilldvaAns

Arduino BOARD

Arduino INDUSTRIAL 101 Arduino YUN

Arduino YUN MINI Arduino LEONARDO ETH

Axduino UNO

Axduino MO

25



Arduino M@ PRO

Arduino DUE

Arduino ROBOT

Axrduino MINI 05

26

Arduino BOARD

Arduino MEGA 2560 Arduino LEONARDO

Arduino MICRO Arduino ETHERNET

Arduino NANO Arduino MEGA ADK

Arduino ESPLORA

#i3n: http://www.arduino.org/products/boards/arduino-uno



SIMATIC 10T2020

CONTROLLINO

:3 R10 CMN R11 R12 CMN R13 R14 CMNR15 GND 12vf24v DC

.L,l 3 — o4 b _S—
BTN s sk e ER L s TS s YA o L IS R R VSRR 012 D13 BRERRERWAII D17 D18 D19 D20 D21 D22 D23 GND

20088888008 Ce

OUTPUT FoxRelay 6A 1

PWM

A0@ @D0 RIC |
AM@ @D1 |
A2@ @D2 (B8 |

AV®®AE 116@ |(DO®@D8 D16@® | RO® @RS
AM@®®AS 117® ([D1@®@®D9 D17® | R1@® @RS
A2@® ®A10 118@® (D2@® ®D10 D16® | R2 ® ®R10

AZ@@D3 |
AL @ @D4 Borvgr)
A5 @ @Ds MINI

X JUOLIE X XX

£ A0 A1 A2 A3 A4 A5 INO IN1

r
1
s

1%

Ly

DO CMN D1 D2 CMN D3 4
T )

A3 @ @A1 INO@®
AMOOAI2 IN@®
A5 @ @A13
A6 @ @ A14
A7 @ @A15

D3 @ @D11 D19 @
D4 @ @D12 D20 @
D5@® @D13 D21@
D6 @ @D14 D22 @
D7 ® ®D15 D23 @

R3 @ ®R11
R4 @ ®@R12
R5 @ @R13
R6 @ @ R14
R7 @ ® R15
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What is ESP8266 ?

ameag -
sihbrann Ill"
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33N ESP8266

ESP-08  ESP-09 ESP-10 ESP-11

ESP-08: same as ESP-07, except that the
antenna is in the form of customers can define
their own

ESP-09: Ultra-small size package, only 10 * 10
mm, four-layer board technology 1M bytes!

ESP-10: SMD interface, narrow-body design, 10
mm wide, suitable for light with controller

ESP-11: SMD interface, ceramic antenna, small
size

ESP-01 through the use of professional equipment
matching PCB antenna, the radiation effect is
excellent, 8PIN-pin serial port and upgrade leads to
the mouth, and a reset

ESP-02 external antenna can penetrate the metal
shield, better external antenna, the proposed
standard with 50-ohm antenna

ESP-03 leads all available 10 ports, and using high-
gain antennas shrink ceramics, suitable for
development with the SDK friend

ESP-04 leads all the IO ports, antenna customers can
design their own freedom, more flexible

ESP-05 interface only leads to ease of use UART and
VCC

* ESP-06: bottom mount technology, leads all the 10

ports, with metal shielding shell

* ESP-07: Semi-hole chip technology, all the IO

leads, with metal shielding shell

laga ESP-01

ESP-01

PINOUT




nsiliausioluga ESP-01 fu USB

3.3V

VCC

il
il

xoo o
GPIOOOO
"""":GPIO? CH_PD
= o o TXD
:GNDOO

RST

208 bostec.ch

GND

RX <-TX

ESP8266 (ESP-01)

3.3V FTDI USB/UART

GND

GPICO

Tuga ESP-12E AildSuaauiion

ESP-12E
PINOUT

SPI_c51 UOTXD

NOTES
B rowER M sP. FUNCTION(S) oabeara & Typ. pin current GmA (Max, 12m8)
.o COMM. INTERFACE L & For sieep mode, connect GPIOTB o
[ B P wUMBER XT_RSTB. On wakeup, GPIO16 il cutpan
s LOW fo sysiem reset
A\ P 4 On bovreseuiwakeup, keep GPIOTS LOW

u/c and GPIOZ HIGH,




ESP8266 Series 12

nsiWiausialuga ESP-12E fiu USB

a
=
]
“
=
o
)
o
=
&
-
o
o
a

Reset Button

YOV T NM >

QoY 5N 5% M

<r'0Q Q9™
Vo oo
GHURVIG)]

ESP8266 Series 12 Programming Circuit ( Gareth aka Chiprobot)
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59n NodeMCU

wnannasudINSUNRILT Internet of Things (IoT)

[




What is NODEMCU ?

34
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NodeMCU
NodeMCU ESP8266 development board

Version 1

3.3v LDO regulator
800mA SOT223

CP2102 USB to UART Bridge
QFN28 5x5 mm

Tantalum capacitor
100pF 3528 )
VIA lig

PWM Tantalum capacito

10pF 0805
PWM High Side’
N B D D
PWM | High :

NodeMCU faazls ?
NodeMCU Aa unanwasuiilélunsiaun Intemet of Things (IoT) fuesaldssluga ESP8266, USB-
to-TTL Ay Wase micro USB WNalenu a@1u1sodeuluswnsunienisn Lau kaen1en C/C++ Uy

Arduno IDE 1¢

NodeMCU #e unasnosunilsiildanglunisadislusian Intemet of Things (IoT) fivsznaulusie
Development Kit (fus3n) Wag Firmware (Software UuU83n) i open source @11130L U8
Tusunsudentw Lau 16 vilildanuldietu snnfeutuluga Wik (ESP8266) daduviladidnlu
nslidensiefudumefidmiues dlugaEsPs2estiufioginetunatsiuinn sausiesduusnii
Hu £sP-01 Tdludosqautlagtuiiis ESP-12 wé uasfitlsoglu NodeMCU version usnifufitu
£SP-12 usllu version2 tuaglfidu ESP-12E wnu Fsnsldenlasrufliuenietumnth
NodeMCU suildnwazadnaiu Arduino asefiiiness Input Output buil inunluf annsadeu
Tusunsuroulnsagunsal 1O Talnglifesinugunsaidug uasileldunsndifiiniamuiiais
vl Arduino IDE Tde1usauiu Node MCU 1o 3evinlildnwn C/C++ TunisWeulusunsula
ghlisanansaldauiuldvarnvanesindsdu NodeMCUshianansnviherlslduansegiannlag
nnzEesiiivIdesiu loT lidiezdunsin Web Server wwimdn msmuaumslalaly

AIUWIFT wazdusdnuInuie Jeazaauluunausioly



NodeMCU

Model
Type
GE
Memory
Input
Power

NodeMCU Version 3
Microcontroller

@ 80 MHz (default) or 160 MHz
64 KiB instruction, 96 KiB data
16 GPIO pins

3.3VDC

36
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NodeMCU Version 1

DEVKIT

GPIOL6 ]—l USER H WAKE ]

GPIOS

A

300N

=]
(=]
,‘&1

5
ia
=he
=
=8
nE
a0
&

GPIOB

w
w
=

GND

GPIO14

=
grro1s |—{ w2 |—{ msemo |
GPI015 ]—[ TXD2 H useics |

RXD@

GPIO12

GPIO3

GPIO1 TXD@

GND

| NOT CONNECT | 3.3v

NodeMCU Version 2

EPIO!SH USER |—[ WAKE ]

@

g
g

vd

GPIO4

GPI0O

u/3/qT1 Zes

wapsT+
IHBY' T

-
w
<

&
8

YOUND

GPIOD

[ mscx |
[ wso |
GPIO13 H RXD2 H HMOSI l
cpro1s f—{ w02 = nes |

GPIO3

o
o
=
|E| |EI |%I |E| |%| ||| Igl

)
8

UART

S ¢
EEo.

[
[
=

HSPI/SPL

&2
lez00000EE0000
G . Tt

:
: 8

0E
i

GPIO1

GND

g |
g lE

3.3v
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NodeMCU Version 3

DEVKIT

g

GPI016 H USER l—[ WAKE ]

USB power output

GPIO18 GPIOR

GPIO14

N B
w
= <

e
4
S

- g
2

GPIOl!H wo2  |—{ wost |
apro:s]—[rmH ucs]

w
w
=

e
=
-]

GND
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Nodemcu v3 module

g8l ARaNsaladeTu wazsassunisInelu

6-24 \VDC 1@

ON v

XS0
ArduCAM
MeESFBZGS UNo

ESPB266
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LLUEUN ESP32

AN ESP32 waztusouneunyu ESP8266



« bz ESP32

- gavldwasTldwam

« ESP32 luga

. UDSANMUT ESP32

- WSBUNBUTENING ESP8266 way ESP32
. Msdnna ESP32 Tu Arduino IDE

- MsnAURIA ESP32 Tu Arduino ide

. #19819N15 W8 ULAR

« NAADUNNITONIVAR sketch

ESP32

41
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LUEUT ESP32

ESP32 G

-
2.4 GHz Wi-Fi and Bluetooth combo chip
TSMC low power40nm technology
Best er pesidrmance and RF
i

and reliability
L

ESP32 Aa
EspP32 Wudevedledlulasaeulnsatansnsessunisitouds WiFi fanuatuisanisidiouss Bluetooth

Low-Energy (BLE, BT4.0, Bluetooth Smart) w@alaausun Espressif a1nUszinAIu

ESP32 lduAlugadossinanues esps266 luaunun liiaziduEesves 1/0 wag Analog input Aifilaifieswe

frunsldnu wag YSuaaves hardware Tigedu dannuiaiesnings

N1SWAIUN ESP32
n&aandiuem Espressif lsioonled ESP8266 uazldsunuieugean Alsoonledsulmidein EsP31B &
MsNALIgAgaNWIs ESP32_RTOS SDK lunsauriu uindsainuuliuiu usem Espressif lagnidnnisldye

goksiauIning udalvassyaiaunlnide ESP-IDF udalseanle® ESP32 1Uumsausn

U3 Espressif landnluga ESP-WROOM-32 88nu1 91ntuu3ev Ai-Thinker uag Seeedstudio Alangs
Tuga ESP3212 Fusn wimedgmsunmseenwuuislaenidnnisudnuaiulundn ESP32S unu lneliany

1995wy ESP-WROOM-32 nnes
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LUZU1 ESP32

N1SWAILT ESP32
US¥W Espressif lafiugiimun Arduino core for ESP8266 WiFi chip  agiugimun Arduino core for
ESP31B WiFi chip wsisutieiiauigalauisuazaeulndiaasdmsu Arduino vilvinnswaunduly

9819570152

ESP-IDF laifilusunsu Editor uaduunuiauvan Wefinsifiniliweslmi feagiiiulu Arduino core for

ESP32 WiFi chip UagUusnanunsly Arduino IDE saun ESP32 g

Key Features

* 240 MHz dual core Tensilica LX6 microcontroller with 600 DMIPS

* Integrated 520 KB SRAM

« Integrated 802.11 b/g/n HTA0 Wi-Fi transceiver, baseband, stack and LwIP
» Integrated dual mode Bluetooth (classic and BLE)

+ 16 MB flash, memory-mapped to the CPU code space

2.3V to 3.6V operating voltage

 -40°C to +125°C operating temperature

» On-board PCB antenna / IPEX connector for external antenna

Security Related

« WEP, WPA/WPAZ2 PSK/Enterprise

« Hardware-accelerated encryption: AES/SHA2/Elliptical
« Curve Cryptography/RSA-4096

Performance

« Max data rate of 150 Mbps@11n HT40, 72 Mbps@11n HT20, 54

« Maximum transmit power of 19.5 dBm@11b, 16.5 dBm@11g, 15.5 dBm@11n
« Minimum receiver sensitivity of -97 dBm

« 5 MA power consumption in Deep-sleep



FDNALLITN LUW AU
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LuU1 ESP32

Software Development

'LUANODE '’ | MicroPython

L‘!SDK@

-

LI BTN1 v M rising v =5 . .
ee—————— The Graphical Editor lets you use

o S Espruino even if you can't code!

do | gigitaMrite Pin | (31D | Value | (ZITXD The optional graphical editor makes it quick and easy to create simple
devices, even if you've never programmed before.,

MicroPython-ESP32  sassumislfauiiugiuniwn  Python dwlngla  s9935unis
N3 WiFi Msiaensesies 98 ESP32 @u Espruino on ESP32 Tgn1w1 JavaScript Tunsds
ULAZTDITUNTWEUIUTLNTULUY Text tazn1w1udan (Block) waz LuaNod ATeasuANan

Taun Lua 939 9 wnunnAds uazsessunisaauny Wik lafinguuuy
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ESP32 Module - ESP-32S

GND GND
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EN 1022
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1035 NC
1032 1019
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1014, 104
1012 100

GND.
1013
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SD3
CMD.
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SD1
1015/
102

seeed

ESP-32S fiauasaluga (ESP32 chip + PCB board + cover box) ¥84U3¥m Ai-Thinker lngiiuwin
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EESP32 Module - ESP32-Bit
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ESP32 Module - IntoRobot-W32/W33
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NOTE: /™ this Pin Can PHH

1. PINOUT COMPATIBLE WITH
ESPRESSIF ESP32 DEV MODULE

2. Charger Current 488mA

3. Use Battery Li=ion LiPo

NODE32S

Www.ayarafun.com

Ayarafun/LamLoei Node32S
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GNDZ3 22 TX RX 216M018 18 3 17 16
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WeMos® WiFi + Bluetooth Battery ESP32 Development Tool
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ESP8266 ez ESP32

ESP8266 ESES2
Tensilica L106 32-bit  Xtensa® Single-/Dual-
single core micro core 32-bit LX6
controller microprocessor(s)
ROM none 448 KB
RAM 160kB 520 KB
RTC RAM 768 Bytes 8kB slow + 8kB fast
QSPI flash/SRAM, upto1x 16 MB upto4x 16 MB
GPIOs 17 36
Wi-Fi 802.11 b/g/n/e/i 802.11 b/g/n/e/i
Bluetooth no yes
PWM Pins 8 Software 1 Hardware/16 software
ADC 10 bit 12 bit
DAC no 2 x 8 bit
Touch sensor no 10
Temperature Sensor no yes
Cryptographic engine |no yes
» Power supply: 2.5V to 3.6V 2 SN o 36V

EEE 802.11e \Juunnsgiufisanwuusndmsunisliau wenndndunsinuiafiidesdg VolP
(Voice over IP)

IEEE 802.11i tJusnasgrulusunissnwianulasnsis vesmandueinievislians



ESP8266 Block Diagram

4 A
RF ® Analog MAC Interface
c leCelve [CeVe | Registers | | SDIO |
3 = =)
@© o =
= o E
el 2 | CPU | | SPI |
| | RF Analog | | 8
transmit QQ transmit % | Sequencers | | GPIO |
2
| Accelerator | | 12C |
PLL @ 1/2 PLL —
PMU Crystal Bias circuits SRAM PMU
. J

wuslondu 2 @ Aeblssnutne Radio frequency (RF) part fiviloussuazdnnis
AU WiFi wagilenuwinme Logical RF #1Usgnausig MCU, SRAM, Interface WonNmauwuy

a9 aoUaenssuidvnlaaudiuau 32 11

Ya31in ESP8266

« MCU $nwnisideusie WiFl wazsudslu Sketch Tunadeaty
« wdt reset / “yield” command

- widevldaulinin

« Smaneniidinnsienldmeuys (GPIOO, GPIO2, GPIO16)

» Jymsgninamsyn / Buldanliiiieme

« IuaUIERIANa U

. S1m signal i wake-up

. AULASNTSIWNFD WiFi Tu

o

e

v A

- ApLTBNAD WiFi 1vindeann deep-sleep

3534m signal Lite wake-up vilg@otodnsiie @s1g RTC 1 ESP 91 GPIO16 wiaugnain

signal N1gUdN



ESP32 Block Diagram

SPI
E’lulei:I:oth G RF receive
12C baseband
controller —
= =
Clock = E
12S £ 2
—_—————— generator | 32 &
SDIO - Wi-Fi
| Wi-Fi MAC beba t RF : - @
UART ransmi
CAN Core and memory

Cryptographic hardware
2 x Xtensa® 32-bit LX6 acceleration

Microprocessors

[

ETH

SHA RSA

|

ROM | | SRAM AES RNG

PWM

Temperature

sensor RTC

Touch sensor
——————— ULP

DAC PMU Recovery

COpProcessor memory

o o i

anUnenssuildl 48 pin 191U, ULP = ultra low power processor @1u150 deep sleep 2 core

processor waganadausia wifi lawasUgnaula ¥nszua 150 micro ampre. 58935 Bluetooth

Advanced Peripheral Interfaces

« 12-bit SAR ADC up to 18 channels

« 2 x 8-bit D/A converters / 10 x touch sensors / Temperature sensor
¢4 xSPI/2x125/ 2 x 12C / 3xUART

« 1 host (SD/eMMC/SDIO) / 1 slave (SDIO/SPI)

« Ethernet MAC interface with dedicated DMA and IEEE 1588 support
« CAN 2.0

« IR (TX/RX)

« Motor PWM

« LED PWM up to 16 channels

« Hall sensor

« Ultra low power analog pre-amplifier
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https://www.arduino.cc/en/main/software

Y r—— la)l=l@] = |
« C' @ Secure https://www.arduino.cc/en/main/software | @

BUY SOFTWARE PRODUCTS LEARNING FORUM SUPPORT Q i SIGN IN

Download the Arduino IDE

Windows Installer
Windows ziP file for non admin install

ARDUINO 1.8.3 Windows app| Get 22
The open-source Arduino Software (IDE) makes it easy to

write code and upload it to the board. It runs on Mac OS X 107 Lion or newer
Windows, Mac OS X, and Linux. The environment is

written in Java and based on Processing and other open- .

source software Linux 32 bits

This software can be used with any Arduino board Linux 64 bits

Refer to the Cetting Started page for Installation Linux ARM

INstructions.

Release Notes
Source Code
Checksums (sha512)

ARDUINO SOFTWARE ARDUINO 1.0.6 / 1.5.x / 1.6.x

HOURLY BUILDS PREVIOUS RELEASES

Download a preview of the incoming release with the most updated Download the previous version of the current release, the

features and bugfixes classic Arduino 1.0.x, or the Arduino 1.5.x Beta version.

Windows All the Arduino 00xx versions are also available for download

Mac 05 X (Mac OSX Lion or later) The Arduino IDE can be used on Windows, Linux (both 32 and

Linux 32 bit , Linux 64 bit, Linux ARM E4DIts), and Macoxs e

bsud| @ S G[@ | [en [# BF /@ ) sosem

J @ awduion-vonte x| la)lo@] s )
= C' @ Secure https://www.arduino.cc/en/Main/Donate W 0

Q @ siGNIN

ARDUINO BUY SOFTWARE PRODUCTS LEARNING FORUM SUPPORT BLOG

Support the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
is not tax deductible). Learn more on how your contribution will be used.

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED
TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GEMUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTIOM! REMEMBER: OPEN SOURCE IS LOVE!

$3 $5 $10 $25 $50 OTHER

I : \ 51 ITRIBUTE & DOWNL!
https://www.arduino.cc/download_handler.php

bsed]| & 5 O v PR @) szmE



o Arduino Setup: License

Please review the license agreement before installing Arduino. If you accept
all terms of the agreement, click I Agree.

ol

58
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ol

Check the components you want to install and uncheck the components you
1=.2) don't want to install. Click Next to continue.

GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007
Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the terms

and conditions of version 3 of the GNU General Public License, supplemented by
the additional permissions listed below.

Cancel Nullsoft Install System v3.0

1 Agree

-

b

Select components to install:

| Install Arduino software

@ Install USB driver

= Create Start Menu shortcut
= Create Desktop shortcut

@ Associate .ino files

Space required: 417.1MB

| Cancel

< Back | Next > |

Nullsoft Install System v3.0

© Arduino Setup: Installation Folder

Setup will install Arduino in the following folder. To install in a different
©.9) folder, click Browse and select another folder. Click Install to start the
installation.

Destination Folder
Files (x86)\Arduino|

Space required: 417.1MB
Space available: 14.5GB

-[ol

@@ Arduino Setup: Completed

Show details

_[al¥

Completed

Cancel Nullsoft Install System v3.0 < Back | Install Cancel Nullsaft Install System v3.0 < Back | Close
[ [ o]

©9 sketch_junida | Arduino 1.8.3

File Edit Sketch Tools Help

// put your

: i setup code here,

Areluinie

1)

6void loop() {
// put your

main code here,

to run

-l

to run once:

repeatedly:




N1SANAY usb driver YU windows

CP210x USB to UART Bridge VCP Drivers&n#3u ESP32

® & www.silabs.com/products/development & i}

000 < D fat

(]
m

SILICON LABS

Silicon Labs » Products » Development Tools » Software » USB to UART Bridge VCP Drivers

CP210x USB to UART Bridge VCP Drivers

The CP210x USB to UART Bridge Virtual COM Port (VCP) drivers are required for device operation as a Virtual COM Port to
facilitate host communication with CP210x products. These devices can also interface to a host using the

direct access driver. These drivers are static examples detailed in application note 197: The Serial Communications Guide
for the CP210x, download an example below:

AN197: The Serial Communications Guide for the CP210x

Download Software

The CP210x Manufacturing DLL and Runtime DLL have been updated and must be used with v6.0 and later of the
CP210x Windows VCP Driver. Application Note Software downloads affected are AN144SW.zip, AN2055W.zip and
AN223SW.zip. If you are using a 5.x driver and need support you can download archived

Application Note Software.

| |
a -1
aern1nllnan

https://www.silabs.com/products/development-tools/software/usb-to-uart-bridee-vcp-drivers

000 < [l @ = @ & www.silabs.com/products/development & i) fa)} i
—
—
—

SILICON LABS

Download for Windows 10 Universal (v10.1.1)

Platform Software Release Notes

i#l Windows 10 Universal Download VCP (2.3 MB) Download VCP Revision History

Download for Windows 7/8/8.1/10 (v6.7.5)

Platform Software Release Notes
2 Windows 7/8/8.1/10 Download VCP (5.3 MB) (Default) Download VCP Revision History

Download VCP with Serial Enumeration (5.3 MB
iR Windows 7/8/8.1/10 L M ' ! ' ( ) Download VCP Revision History
earn viore »
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CP210x USB to UART Bridge VCP Drivers

00 @ < lim] @ = @ @& www.silabs.com/products/development ¢

g

° .

—

—
SILICON LABS —

Download for Macintosh OSX (v5)

Platform Software Release Notes

“ Mac OSX Download VCP (832 KB) Download Mac VCP Revision History

Download for Linux

Platform Software Release Notes

A Linux 3.x.x and 4.x.x Download VCP (10.0 KB)

Download Linux 3.x.x and 4.x.x VCP Revision History
A Linux26x

Download VCP (10.2 KB) Download Linux 2.6.x VCP Revision History

*Note: The Linux 3.x.x and 4.x.x version of the driver is maintained in the current Linux 3.x.x and 4.x.x tree at www.kernel.org.




ANsAaRe ESP32 lu Arduino IDE

JunauUluN1ISAnAI ESP32

1. finsia Arduino IDE 1estuanan
2. finds python 2.7x

3. finds git

4. lpau existing repository

5. 5U gitexe

6. HnRa USB driver (anfnmawabruiuly)
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Yunaudl 1. aUluan python Ui windows

https://www.python.org/downloads/

alls[®] &
) arduino-esp32/windows.m: x /' . Download Python | Python  x
< (G- J-CNTEI ttps: //www. python. org/downloads) Prg

Python

e python’

About Downloads Documentation Community Success Stories News Events

Download the latest version for Windows “\

—
\\I
\

\

Python 2 and 3.

Looking for Python with a different 0S? Python for Windows, Linux/UNIX, Mac OS

Wondering which version to use? Here’s more about the difference between \\

X, Other

Want to help test development versions of Python? Pre-releases
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YUADUN 2. AN python VX windows

jig Python 2.7.14 Setup ﬂ

- E Select whether to install Python

g _
a—_'

2.7.14 for all users of this computer.

@ Install for all users
python-2.7.14

¢ Install just for me (not available on Windows Vista)

python

ful‘

windows
Back Next > Cancel

iigi Python 2.7.14 Setup ﬁ

Select Destination Directory

Please select a directory for the Python 2.7.14 files.

|ﬂ‘ Python27 LI Up New

pgthfon

|C:\Python27\

windows !
< Back N > Cancel
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YUNDUN 2. AN python UL windows

ji& Python 2.7.14 Setup

python

Customize Python 2.7.14

Select the way you want features to be installed.
Click on the icons in the tree below to change the way
features will be installed.

SR=EIPython -
=-|Register Extensions
=1Tcl/Tk
=-]Documentation
=-|Utility Scripts
=-1pip
=-|Test suite
x -] Add nvthon.exe to Path

]

Python Interpreter and Libraries

for This feature requires 27MB on your hard drive. It
- has 6 of 7 subfeatures se| . The subfeatures
WI ﬂdOWS require 31MB on your ha
Disk Usage | Advanced < Back Cancel

ji& Python 2.7.14 Setup ﬂ

Install Python 2.7.14

Please wait while the Installer installs Python 2.7.14. This may take several

minutes.

Status: Copying new files

|

< Back Next > | Cancel |

64
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YUNDUN 2. AN python UL windows

i‘éD— Python 2.7.14 Setup

python

for

windows

Complete the Python 2.7.14 Installer

Special Windows thanks to:
Mark Hammond, without whose years of freely
shared Windows expertise, Python for Windows
would still be Python for DOS.

Click the Finish button to exit the Installer.

< Back ish Cancel

65
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Yunaudl 3. AUluan git U windows

https://git-scm.com/download

. . ellslaf =]
/ €) arduino-esp32/windows.m: % |/ 4 Git - Downloads x W
Gr C' @ Secure  https://git-scm.com/download w| i

[ ]
» glt --local-branching-on-the-cheap Q Search entire site...

About
RSk Downloads —
Blog Latest source Release
Downloads . 2 14 3
-~ By i 4 = o
GUI Clients ® MacOSX  &F Windows Relense Notes (2017-10-23)
Logos .‘ g P
43 Linux/Unix Downloads for Windows

Community

Older releases are available and the Git source

repository is on GitHub.

The entire Pro Git book
written by Scott Chacon and

IS(-r} Straub is available to read GUI Clients Lug()s
online for free. Dead tree
\""'Sif“m‘ are available on Git comes with built-in GUI tools (git-gui, Various Git logos in PNG (bitmap) and EPS
Llndeon. s gitk), but there are several third-party tools for (vector) formats are available for use in
users looking for a platform-specific online and print projects.
experience.

View Logos —
View GUI Clients —
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Information

2.14.3 Setup

Please read the following important information before continuing.

When you are ready to continue with Setup, click Next.

67
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Git-2.14.3-64-bit

to share and change it.

https: //git-for-windows.github.iof

GNU General Public License

Copyright (¢) 1989, 1991 Free Software Foundation,
59 Temple Place - Suite 330, Boston, MA 02111- 1307 UsA

Everzone is permitted to copy and distribute verbatim cop1es
is license document, but changing it is not all

The licenses for most software are designed to take away your freedom

intandad A Alisrantan uALE ‘r’\n’l’\m ta chara and chanAa

Version 2, June 1991

Inc.

owe

Preamble

By contrast, the GNU General Pu

icense is
eafhinara__Fa bt

Cancel }

4 Git 2.14.3 Setup

Select Destination Location
Where should Git be installed?

-l

| . Setup will install Git into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse.

Browse...

rogram Files\Git

At |east 220.3 MB of free disk space is required.
https: f/git-for-windows .github.iof

< Back Cancel

https://fgit-for-windows,github.io/

4 Git 2.14.3 Setup

-5l

Select Components
Which components should be installed?

Select the components you want to install; clear the components you do not want to
install. Click Next when you are ready to continue.

[E]additional icons

[#1On the Desktop
[¥] Windows Explorer integration
[#]Git Bash Here
[ Git GUI Here
[FGit LFS (Large File Support)
[ Associate .git* configuration files with the default text editor
[ Associate .sh files to be run with Bash
[JUse a TrueType font in all conscle windows
I Check daily for Git for Windows updates

Current selection requires at least 219.9 MB of disk space.

< Back Next > Cancel
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4 Git 2.14.3 Setup

Select Start Menu Folder
Where should Setup place the program's shortcuts?

M=

.l Setup will create the program's shortcuts in the following Start Menu folder.

To continue, click Next. If you would like to select a different folder, click Browse.

Git Browse...

[~ Don't create a Start Menu folder
https:/fait-for-windows.github.io/

< Back Cancel

4 Git2.14.3 Setup

Choosing HTTPS t backend
Which SSL/TLS library would you like Git to use for HTTPS connections?

ol

@ Use the OpenSSL library
Server certificates will be validated using the ca-bundle.crt file.

" Use the native Windows Secure Channel library

Server certificates will be validated using Windows Certificate Stores.
This option also allows you to use your company's internal Root CA certificates
distributed e.g. via Active Directory Domain Services.

https: //fait-for-windews.github.iof

< Back N Cancel
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00

Git-2.14.3-64-bit

& ==
%> Git 2.14.3 Setup

Adjusting your PATH environment
How would you like to use Git from the command line?

" Use Git from Git Bash only
This is the safest choice as your PATH will not be modified at all. You will only be
able to use the Git command line tools from Git Bash.

® Use Git from the Windows Command Prompt

This option is considered safe as it only adds some minimal Git wrappers to your
PATH to avoid cluttering your environment with optional Unix tools. You will be
able to use Git from both Git Bash and the Windows Command Prompt.

(" Use Git and optional Unix tools from the Windows Command Prompt

Both Git and the optional Unix tools will be added to your PATH.
Warning: This will override Windows tools like "find" and "sort". Only
use this option if you d the implicati

https: //ait-for-windows .github.io/

< Back N Cancel

Git 2.14.3 Setup

Configuring the line ending conversions
How should Git treat line endings in text files?

ol

® Checkout Windows-style, commit Unix-style line endings

Git will convert LF to CRLF when checking out text files. When committing
text files, CRLF will be converted to LF. For cross-platform projects,
this is the recommended setting on Windows ("core.autocrlf" is set to "true").

(" Checkout as-is, commit Unix-style line endings

Git will not perform any conversion when checking out text files. When
committing text files, CRLF will be converted to LF. For cross-platform projects,
this is the recommended setting on Unix ("core.autocrlf” is set to "input").

(" Checkout as-is, commit as-is
Git will not perfoerm any conversions when checking out or committing

text files. Choosing this option is not recommended for cross-platform
projects ("core.autocrlf” is set to "false").
> Cancel

https://git-for-windows.github.io/

< Back Ne:
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Choosing HTTPS port backend
Which SSL/TLS library would you like Git to use for HTTPS connections?

’ :
@ Use the OpenSSL library 0
Git-2.14.3-64-bit

Server certificates will be validated using the ca-bundle.crt file.

" Use the native Windows Secure Channel library

Server certificates will be validated using Windows Certificate Stores.
This option also allows you to use your company's internal Root CA certificates
distributed e.g. via Active Directory Domain Services.

€ Git 2.14.3 Setup == ﬂ

Configuring the line ending conversions
How should Git treat line endings in text files?

https://git-for-windows.github.iof

® Check ind: style, it Unix-style line endings

Git will convert LF to CRLF when checking out text files. When committing
text files, CRLF will be converted to LF. For cross-platform projects,
this is the recommended setting on Windows (“core.autocrlf" is set to "true").

< Back Next > Cancel

(" Checkout as-is, commit Unix-style line endings
Git will not perform any conversion when checking out text files. When
committing text files, CRLF will be converted to LF. For cross-platform projects,
this is the recommended setting on Unix ("core.autocrlf” is set to "input").

(" Checkout as-is, commit as-is
Git will not perform any conversions when checking out or committing

text files. Choosing this option is not recommended for cross-platform
projects ("core.autocrif” is set to "false").

https:/fgit-for-windows.github.io/

< Back Next > Cancel

i

Configuring the terminal emulator to use with Git Bash
Which terminal emulator do you want to use with your Git Bash?

& Use MinTTY (the default terminal of MSYS2)

Git Bash will use MinTTY as terminal emulator, which sports a resizable window,
non-rectangular selections and a Unicode font. Windows console programs (such
as interactive Python) must be launched via *winpty® to work in MinTTY.

 Use Windows' defaul o wrined

Git will use the default console window of Windows ("cmd.exe"), which works well
with Win32 console programs such as interactive Python or noede.js, but has a
very limited default scroll-back, needs to be configured to use a Unicode font in

order to display non-ASCII characters correctly, and prior to Windows 10 its | ﬂ
window was not freely resizable and it only allowed rectangular text selections.
Configuring extra options

Which features would you like to enable?

https: //git-for-windows.github.iof

[¥ Enable file system caching
< Back Next > Cancel

File system data will be read in bulk and cached in memory for certain
operations ("core.fscache” is set to "true”). This provides a significant
performance boost.

I” Enable Git Credential Manager

The Git Credential Manager for Windows provides secure Git credential storage
for Windows, most notably multi-facter authentication support for Visual Studio
Team Services and GitHub. (requires .NET framework v4.5.1 or or later).

I Enable symbolic links

Enable symbolic links (requires the SeCreateSymbolicLink permission).
Please note that existing repositories are unaffected by this setting.

https://git-for-windows.github o/

< Back Insuall Cancel
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o -
4 Git 2.14.3 Setup

Installing
Please wait while Setup installs Git on your computer.

Git-2.14.3-64-bit

Extracting files...
C:\Program Files\Git\usr\bin\dd.exe

https://git-for-windows.github.io/

ol

Completing the Git Setup Wizard

Setup has finished installing Git on your computer, The
application may be launched by selecting the installed
shortcuts.

Click Finish to exit Setup.

[ Launch Git Bash
[¥ View Release Motes

70



71

n5RaRa ESP32 lu Arduino IDE

JunaUR 5. invase ESP32 &2e Git GUI

&/ Windows DVD Maker il
=4 Windows Fax and Scan
@ Windows Media Center

5 Windows Hed Plaer EEZE o

7 Windows Update R .

- epository Help

<4 XPS Viewer VISIT-BI

). 7-Zip Create New Repository

| Accessories Documents Clone Existing Reposito

| CCleaner ; Open Existing Repository

| Foxit Reader Pictures

| Games NS} -

| Git usic Quit
% Git Bash P
% Git CMD s

o Computer

IBM SPSS Statistics I
iR 3 | |

A1 oas0rn . Control Panel

| Kaspersky Total Security

i KiSpko Devices and Printers

| Maintenance

| Microsoft Office 2013 Sl e i g

P Back Help and Support

‘ Search programs and files = Shut down »

beur|| 2 3 O €& |

ECTEE— -|ofx

Repository Help

Clone Existing Repository
Source Location: |https://github.com/espressif/arduino-esp32.git Browse |
+ Target Directory: |C:/Users/VISIT-BT/Documents/Arduino/hardware/espressif/esp32 Browse .
— Clone Type: r Standard (Fast, Semi-Redundant, Hardlinks)
¢ Full Copy (Slower, Redundant Backup)
0 ¢ Shared (Fastest, Not Recommended, No Backup)

~ Recursively clone submodules too

W it |

Source Location:
https://github.com/espressif/arduino-esp32.git
Target Directory:

C:/Users/YOUR_USER_NAME/Documents/Arduino/hardware/espressif/esp32
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Repository Help
Cloning from https://github.com/espressif/arduino-esp32.git

]

O

Working... please wait...

=

&

s9dnA3 Git Mawmuluaalng

Git Gui (esp32) C:/Users/VISIT-BI/ Documents/Arduino/hardware/espressif/e

Repository Edit Branch Commit Merge Remote Tools Help

Current Branch: master

Unstaged Changes

B

B B

Staged Changes (Will Commit) ﬂ

5

ﬂ Commit Message: “ New Commit © Amend Last Commit
Rescan | [«]
Stage Changed
Sign Off
Commit
Push
v
B B ,

Ready.

Tnaatasanalndannnneid
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(1) w7
C:/Users/YOUR _USER NAME/Documents/Arduino/hardware/espressif/esp32/tools

(2) uan double-click get.exe WUANIMUANIBBNNT D LESILAMTNA9UnLDS

k.| C:\Users\VISIT-BI\Documents\Ard

System: Windows, Info: Windows-7-6.1.7601-SP1

Platform: 1686-mingw32

Tool xtensa-esp32-elf-win32-1.22.0-73-ge28a011-5.2.0.zip already downloaded
Extracting xtensa-esp32-elf-win32-1.22.0-73-ge28a011-5.2.0.zip

N INREAUauA9 AN DS xtensa-esp32-elf [N

Name = | Date modified Type Size
dist 27-Oct-17 7:34 PM File folder
mkspiffs 27-Oct-17 7:34 PM File folder
partitions 27-Oct-17 7:31 PM File folder
sdk 27-0Oct-17 7:31 PM File folder
' xtensa-esp32-elf 27-Oct-17 7:33 PM File folder
= build 27-0ct-17 7:31 PM PY File 5 KB
-.| common 27-0ct-17 7:31 PM SH File 3 KB
'ﬂ espota 27-Oct-17 7:31 PM Application 3,936 KB
= espota 27-0ct-17 7:31 PM PY File 10 KB
'.ﬂ esptool 27-Oct-17 7:34 PM Application 3,382 KB
= esptool 27-0ct-17 7:31 PM PY File 113 KB
'ﬁ gen_esp32part 27-0ct-17 7:31 PM Application 3,260 KB
= gen_esp32part 27-0Oct-17 7:31 PM PY File 15 KB
'.ﬁ get 27-Oct-17 7:31 PM Application 5,090 KB
= get 27-0ct-17 7:31 PM PY File 5KB
= platformio-build 27-Oct-17 7:31 PM PY File 7 KB
‘ ]
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@ Arduino File Edit Sketch Help [~ 2+ W WO FAI AR
[ N N Auto Format 8T
Archive Sketch

sketch_janl4a

oid setup(Q) {
// put your setup code here

3

void loop() {
// put your main code here,

Fix Encoding & Reload
Serial Monitor 1+ 3#M
Serial Plotter {+38L

WIiFi101 Firmware Updater

Blynk: Check for updates
Blynk: Example Builder
Blynk: Run USB script
ESP32 Sketch Data Upload

Board: "ESP32 Dev Module" >
Flash Mode: "QIO" >
Flash Size: "4MB (32Mb)" >
Flash Frequency: "80MHz" >
Upload Speed: "921600" >
Core Debug Level: "None" >
Port: "/dev/cu.SLAB_USBtoUART" >
Get Board Info

Programmer: "AVRISP mkll" >
Burn Bootloader
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® Arduino File Edit Sketch BeSN Help D 3Y A OIS0 DD
(X N ) Auto Format 8T
Archive Sketch
Fix Encoding & Reload
skech: janida Serial Monitor - ¥M
Serial Plotter {38L

oid setup() {
// put your setup code here WiFi101 Firmware Updater

Blynk: Check for updates

¥ Blynk: Example Builder
. Blynk: Run USB script
void loop() { ESP32 Sketch Data Upload

// put your main code here,

Board: "ESP32 Dev Module"

3 Flash Mode: "QIO"
Flash Size: "4MB (32Mb)"
Flash Frequency: "80MHz"
Upload Speed: "921600"
Core Debug Level: "None"
Port: "/dev/cu.SLAB_USBtoUART"

‘- Get Board Info
[ ] Board Info

Programmer: "AVRISP mkll" BN: Unknown board
VID: 10C4
Burn Bootloader ‘

vVvyVYyVYyVYYVYY

PID: EAGO
SN: Upload any sketch to obtain it

—




[ 4 ° File
&
About Arduino
Preferences... 8,
Services 2

Hide Arduino #H
Hide Others "\_3H
Show All

Quit Arduino ®Q

[ File Edit

Edit

A151997U arduino ide [UaIAU

Verify/Compile

Upload

Upload Using Programmer
Export compiled Binary

Show Sketch Folder
Include Library
Add File...

Sketch Tools Help
New 3EN
e Open... 380
Open Recent | 2
Sketchbook > Copy for Forum
Examples = Copy as HTML
Close BW Paste
Save 3¥S Select All
Save As... {r38S Go to line...
Page Setup {+38P Comment/Uncomment
Print ¥EP Increase Indent
Decrease Indent
Find...
Find Next
Find Previous
Use Selection For Find
Sketch Tools Help
Search |
Getting Started
Environment
%R Auto Format T Troubleshooting
€U Archive Sketch Reference
Fix Encoding & Reload
g;g Serial Monitor {r3#M ;
Serial Plotter 0%.L Celng stater
Troubleshooting
K Board: "NodeMCU 1.0 (ESP-12E Madule)" >
> CPU Frequency: "80 MHz" >
Flash Size: "4M (3M SPIFFS)" > Getting Started
Upload Speed: "115200" > Troubleshooting
Port >
Get Board Info Find in Reference
Programmer: "AVRISP mkil" < Frequently Asked Questions

Burn Bootloader

Visit Arduino.cc

{+38C
X8C
Y
A
8L

*/

3=

8F
#G
{+36G
38E

{+38F
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Sketch Arduino Serial
' Monitor
New Open Name Version
Upload ‘ K
' Blink | Arduino 1.6.8

Sketch
Name

Code S'
Editor

17 /7 the setup function runs once when you press reset or power the board

18 void setup() {

1 A/ initialize digital pin 13 as an output.

280 | pinMode(13, OUTPUT);

21}

23 // the loop function runs over and over again forever

24 void loop() £

25| digitalWrite(13, HIGH); /7 turn the LED on (HIGH is the voltage level)

26 delay(1e0d); £/ wait for a second
" digitalWrite(l3, LOW); A/ turn the LED off by making the wvoltage LOW

28 delay(10ea); /7 wait for a second

Console

Arduino Duemilanove or Diecimila, ATmega328 on /dev/cu.usbserial-ALO1FLAR

/ FN

Board Processor Port
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n13Uszenaly loT dmsuyaranaly

o000 sketch_jun21b | Arduino 1.6.9

lé id setup() {
2; // put your setup code here, to run once:

6ivoid loopQ) [f :
7i // put your main code here, to run repeatedly: i
8 :
A A

* Wandu setup() waz loop() Iusos
finnlusunsu

Generic ESP8266 Module, 80 MHz, 40MHz, DIO, 115200, 512K (64K 5PIFF3), ck, Disabled, None on /dev/cu.5LAE_USEtoUART
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[ B N ] Blink | Arduino 1.6.9

Blink §

2 |
3

then off for one second, repeatedly.

7 int Pin = 13;

8

9 // the setup function runs once when you press reset or power the board
10 void setup() {
11 // initialize digital pin 13 as an output.
12 pinMode(Pin, OUTPUT);
13}
14
15 // the loop function runs over and over again forever
16 void loop() {
17 digitalWrite(Pin, HIGH); // turn the LED on (HIGH is the voltage level)

[ Ry

18 delay(100@); // wait for a second

19 digitalWrite(Pin, LOW); // turn the LED off by making the wvoltage LOW
20 delay(1000); // wait for a second

21}

Generic ESP8266 Module, 80 MHz, 40MHz, DIO, 115200, 512K (64K SPIFFS), ck, Disabled, None on /dev/cu.SLAE_USBtoUART




NadgauN1sanIvan sketch

EX1_WiFi_Scan_vagaun1sanluan sketch

®e EX1_WiFi_Scan | Arduino 1.8.5

(VI Qo)+

EX1_WiFi_Scan §

#include "WiFi.h"|

void setup()
Serial.begin(115200);
// Set WiFi to station mode and disconnect from an AP if it was previously connected
WiFi.mode(WIFI_STA);

WiFi.disconnect();
delay(100);

Serial.println("Setup done");

Heltec_WIFI_LoRa_32, 80MHz, 921600 on /dev/cu.SLAB_USBtoUART

nadaun1sanlvan Sketch

[ N EX1_WiFi_Scan | Arduino 1.8.5

EX1_WiFi_Scan

Heltec_WIFI_LoRa_32, 80MHz, 921600 on /dev/cu.SLAB_USBtoUART

waasTsnInacAFadNysal
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/dev/cu.SLAB_USBtoUART

~ Send

scan aone
1 networks found
1: plutter (-80)*

scan start

scan done

2 networks found
1: plutter (-8@)*
2: 0AA (-93)*

scan start
scan done
1 networks found
1: plutter (-80)*

scan start

Autoscroll

~ Both NL & CR 115200 baud Clear output

naARNHAaWS TuAoulwa
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ESP32

PINOUT] caver R
anc H 8 5ensVP ARl @ O o\ £l7 61022 is2CLK] [vserwP
(RCH) oet B sens W (139 [T 0 RS ™ o\ £ errol] 15201 eTXD [cix@3]
e 6 AV Y @ ) o\ £Z) o103 /15200 ok [1xB2]
i 7 AWy & = e\, 5200 vseri2
o eE 7 Sl - N\ EE) Gpro21
feru 32 et 4 frouch® | aro32 EF - o LB L] o\ £ 6o1019) k5202 vser0
berau 32/ ETS oich8 | o33 [ED - o L ) o\ £l 118 15107 ysercix
B rover w8t ons 17 o (I Ll N\ 2 (Go105] 5106 sorcse
8 vo AN o026 T o ) o\ £ Gerot7 k5105
Serial Pin ; : _avm27 ° = -8 t”\,---ﬁamls 1104
O iklog R0 berrcu| S | KRB e 124 KT @ [ N o\ £ w0t R 8 v
-:CJ:"TM; Pi ioichS Gero12 T3\ e OB ] o\ ) orro2] fioiich ROEEIZ cserve
paist :n in wCTS wserID)| MTCK WEGMJE AV 1 » ) o\ £8) rots S B 100 fsrrcse/ueRTS
S ouch pin EEe e O ® s/ 6w |
B oc Pin m M ¢ d ¢ 7 1
/- PwM Pin d-_____
Freely adapted by https://MJRoBot.org MJRoBot.org

DIO NS EYIDIATORAN PINOUT

Chip-enable signal,Active High.
KOG PA [T ADGTCHO ' SENSOR VP [ETE pini+ M
ADC P’ [T TN ADCTZCH3 | SENSOR_WN  [EZTEC pini3 R

[T ADCT CHE | VDET1 T pimiz

EN pin15 B4

ADCT_CHT VDET2 [EIEE pin1
XTAL_32kHz [N [ENEITENN hoct_che [EETEE pinte

[EZTEED ping
ping

XTAL_32kHz [EEC ADC1_CHS

DAC_1 ADCZ_CHB

DACL2"] [T ADc2_cHa [EEA pin?

[Touch7 [RTC_cP1017 LX) ping

mmmmmmm m pins

} SD_DATAZ H L0 S lTcuchs [RIC GeIo1s P =RCEl - [GPioi2 [ILERY *

=3 Touch4 [RTC_GPI014 [T 2T pin3
pin2

VIN

Apcz_co [ - HSPIHD  SD._|
LU= FalRTcIo12  [Touch2 | HSPINP
LR ENRTCI0NE  Touchs [0l

playelek._com

22-AUG-2040




n1s@weulusunsuldunasnfanaa GPIO
MAUGUR
n1ssaviaan LED

Anode (Positive Side) Cathode (Negative Side)

Has the smaller plate Has the larger plate

Has a round edge Has the flat edge

Has the Long leg ————» y————Has the Short leg

Anode '\'\ Cathode

Schematic Symbol

e o o @ e o 0o 0o o e o e o o o e a . e o o

e o @ o o o o e o @ e o . e o @
ﬂ'x}.&ﬂﬂ‘?}ﬁl@@@ﬂ‘;}ﬁ@@o. e o 0o 0o 0 o -\ooocoo
VINGND D13D12D14 D27 D26D25 D33 D32 D35 D34 VN VP EN ® ® e @ o e @ o ® © © ¢ o o
ALLLLLLLLLLS G e o o o 0 8 8 ® o o o o @
e o o o 0o 0 0 o e o o o o o
e o o o 0 0 . e o 0o 0 o @

GND VIN
s B - ¢ e e 0 0 00 L ® o e 0 o 0
Bz s wwEE | N o o o 0o 0 0 0 ° e o 0o 0 0o @
i M— Q LERERNRERNENERE

3V3 GNDD1S D2 D4 RX2 TX2 nsﬂm_nm_snznx!meoz: p23 ' R RV VRV L] ® ® 0 0 0 0
999999 wRPOISEHOO e o o 0 0 0 @ . e o o 0 o o
® ® 0 0 0 0 0 e 0 e O e O O O O e e e a e o 0o 0 0o o

. * o 0

. e o @




85
ESP32 LAB

EX2_LED BLINK
f0879 wanensAIuUANYIaenl LED

nadnsTlade asn LED azindunan 1 Juniiudanu aduiulilififunga

uofyaruacmsaa‘ywoooQ "'\""'
VINGND D13012D14 D27 D26 D25 D33 D32 D35 D34 VN VP EN ® ® © o o ¢ o o 1
= j!hﬁﬂ_ﬁ!ﬁﬂﬁ“"!!! e ® o ® 0 0 0 o ¢
e o o o 0 0 0 0
e (] e e o o ¢

GPIO 4
. ¢ o o 0
] ¢ o 0 0
3v3 GNDD15 D2 D4 RX2TX2 DS D18D19 D21RX8 TX6D22 D23 w VvV
H9999V9 LW POOSLETOO . o o 0o o ¢
L] ® o o o 1

< |

o o o o o ® o o o o ® O o o o ® ® o o o ® o o 1
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N N ] Blink | Arduino 1.8.5

EX2_LED_BLINK

VE:

EX2_LED_BLINK

int LEDPIN = 4; // fiwuawniiidauasnasa LED

void setup() {
pinMode(LEDPIN, OUTPUT);

}

// the loop function runs over and over again forever
void loop() m
digitalWrite(LEDPIN, HIGH); // idalwnana LED

delay(1000); // sp 1 3unii
digitalWrite(LEDPIN, LOW); // Da'levasa LED
delay(1000); // s 1 Fui

}

ESP32 Dev Module, QIO, 80MHz, 4MB (32Mb), 921600, None on /dev/cu.SLAB_USBtoUART
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EX3_READ_SWITCH

e Uansn1saunuviaealil LED

NASNSNLARD ALIN1TBIUANVT 2 LazULAAINA I UADULYA

fldfinsneaing anuznuandluasulsaazindu 1 uwalileiin1snaaing an1uzazilasuidu 0

.
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.
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.
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[ X N | EX3_READ_SWITCH | Arduino 1.8.5

EX3_READ_SWITCH
EX3_READ_SWITCH
int SWPIN = 18; //nmunpi@inoa 18
void setup() {

Serial.begin(115200); //imuaawasaeoulan )
pinMode(SWPIN, INPUT_PULLUP); //dmuaudanaa 18 iduvisiusyanisnasing

}
void loop() {
int data = digitalRead(SWPIN); //éﬁuﬁjﬂqgaﬂwﬁﬁmaa 18|Tu§UuuuﬁﬁLam

Serial.println(data); //wansandayaiionulaluasulea
delay(100); //98 100 fiaf‘iuni

ESP32 Dev Module, QI0, 80MHz, 4ME ( ), 921600, None on /dev/cu.SLAB_USBtoUART
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EX#3 81UANYEINDGA

000 /dev/cu.wchusbserial14110
Send
1
1
t |
1
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) . i o Vo e =
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wWavuidu 0
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Autoscroll Both NL & CR
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EX4 READ_SWITCH2

AIBE1 LARNINISAIUANEINGAINOR NARAUABERU

NaaNSNlAAe 1tin1sNAaIRTann LED ¢hin a1Uassviaan LED agauU

T e o o o o 0 0 0 o ¢
6025 D33 D32 D35 D34 VN’ VP~ EN o o @ e ® o o @ o 1
(RRRRRRUERANER Yy
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| JON | EX4_READ_SWITCH2 | Arduino 1.8.5

EX4_READ_SWITCH2

int LEDPIN = 4;
int SWPIN = 18;

void setup() {

Serial.begin(1152@0);
pinMode(LEDPIN, OUTPUT); //nmvunan@dinaa LEDPIN lﬁunLQWMﬂﬂ (LED)
pinMode(SWPIN, INPUT_PULLUP); //avwuaudinaa SWPIN LﬂumﬁaﬁuﬂaganWinﬂﬁﬁwﬁ

}
void loop() {

boolean data = digitalRead(SWPIN); //éﬁuﬁwﬁhgamﬁﬁﬁﬂaa SWPIN Tusduuudaiay

if (data == @) { )
digitalWrite(LEDPIN, HIGH);
Serial.println("LED ON");

} else {
digitalWrite(LEDPIN, LOW);
Serial.println("LED OFF");

}

ESP32 Dev Module, QIO, 80MHz, 4MB (32Mb), 921600, None on /fdev/cu.SLAB_USBtoUART
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EX4 d2n90309a nafnUaasnu

Jumpa mEEN

[ BN /dev/cu.SLAB_USBtoUART
Send
LED status = OFF
LED status = OFF
LED. status.=. DEE:
LED status = ON .
LEA Status = 0Ff,
LED status = ON =
'ED "status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
LED status = OFF
Autoscroll Both NL & CR 115200 baud Clear output
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EX5 READ_SWITCH3
FI9E1 LANINIIAIUANEINGRANDS NARA NAGY

NaansNlAAe a1Tn1sNAaIRTrann LED 2¢hin a1nadnasiiasn LED aghu
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| JON | EX4_READ_SWITCH2 | Arduino 1.8.5

EX4_READ_SWITCH2

int LEDPIN = 4;
int SWPIN = 18;

void setup() {

Serial.begin(1152@0);
pinMode(LEDPIN, OUTPUT); //nmvunan@dinaa LEDPIN lﬁunLQWMﬂﬂ (LED)
pinMode(SWPIN, INPUT_PULLUP); //avwuaudinaa SWPIN LﬂumﬁaﬁuﬂaganWinﬂﬁﬁwﬁ

}
void loop() {

boolean data = digitalRead(SWPIN); //éﬁuﬁwﬁhgamﬁﬁﬁﬂaa SWPIN Tusduuudaiay

if (data == @) { )
digitalWrite(LEDPIN, HIGH);
Serial.println("LED ON");

} else {
digitalWrite(LEDPIN, LOW);
Serial.println("LED OFF");

}

ESP32 Dev Module, QIO, 80MHz, 4MB (32Mb), 921600, None on /fdev/cu.SLAB_USBtoUART




/dev/cu.SLAB_USBtoUART
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EX5 dindfanaa nann nAAU

Send

SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW
SW

Autoscroll

current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current
current

state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:
state:

PP rRPROPRPROIRPRIOIFRPROFRPROIFPIIPFPIOIPFPIOIRPIDIPRPIDIPRPIDIPRPLD

Both NL & CR

~
~

115200 baud

Clear output
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Touch sensor

A touch sensor system is built on a substrate which
carries electrodes and relevant connections with a flat
protective surface. When a user touches the surface, the
capacitance variation is triggered, and a binary signal is
generated to indicate whether the touch is valid.

[ beeeee- Protective cover
""""""""""""""" Substrate

ESP32

Electrode
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ESP32 LAB

EX6_TOUCH_SENSOR

Y 1 1 1 < su o A [y
FRg 1A UNTOTUANTUDSEUAATNINNNAY ESP32 Lauaninalunaulya

naansnlare aziin1sndannsinwlu Serial Plotter

VADNAFDU AD

TOUCH3 (GPIO15)
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fritzing
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EX6 WUlDsauna

00 EX6_TOUCH_SENSOR | Arduino 1.8.5

EX6_TOUCH_SENSOR §

void setup(Q)

{
Serial.begin(115200);

delay(1000);
Serial.println("ESP32 Touch Test");
5

void loop()

Serial.println(touchRead(T3)); // get value using T3
delay(100);
}

ESP32 Dev Module, QIO, 80MHz, 4MB (32Mb), 921600, None on /dev/cu.SLAB_USBtoUART




/devfcu.SLAB_USBtoUART
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Send

Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =

Touch sensor

Touch sensor =

Touch sensor

Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =
Touch sensor =

T
T

ouch sensor =
ouch sensor =
Touch sensor =

Autoscroll

Both NL & CR

~
A

115200 baud

~
e

Clear output
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EX6 \uLasauna

EXX /dev/cu.SLAB_USBtoUART

80.0

40.0
20.0 -
e -e 1 1 1 1 1
53 153 253 353 453 553

115200 baud
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415U ESP32




Piranha LED Sound Sensor photo interrupter PIR Motion

White LED Flame Sensor Rotary Encoder

Knock Sensor Vibration Sensor

HC-SR04

RGB LED Active Buzzer Hall Magnetic 18B20

Analog
temperature

Push Button ADXL345

IR Obstacle
Avoidance

Photocell sensor Tilt Sensor IR Transmitter DHT11 5V Relay
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FULDTTINAUNINUN

= N

Conductivity sensor pH sensor Nitrate lon (NO3-) Sensor Probe
’ / 1
Chloride lon (CI-) Sensor Probe Double Junction Reference Probe Water Leakage / Liquid Detection

Sensor (Point)

507

Fluoride lon (F-) Sensor Probe Fluoroborate lon (BF4-) Sensor Probe Bromide lon (Br-) Sensor Probe




IFULGDITFIRSUNTLNEAT

Solar radiation sensor Watermark Soil Moisture Sensor 1,5m Platinum thermal resistance sensor

Weather Station WS-3000 Soil Moisture Probe for Open Garden Watermark Soil Moisture Sensor 8m

7

Leaf Wetness Sensor Solar Panel 70x50mm for Open Garden Digital Humidity Sensor (RH&T)
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WU SINYINUFVAN

Spirometer Air Capacity Sensor PRO for Mindwave EEG Electroencephalogram e-Health Sensor Platform Complete Kit
MySignals (eHealth Medical Sensor PRO for MySignals HW (eHealth V2.0 for Arduino, Raspberry Pi and Intel
Development Platform) Medical Development Platform) Galileo [Biometric /

Electrocardiogram Sensor (ECG) for e- Electromyography Sensor (EMG) for e- EMG Disposable Electrodes Pack for e-
Health Platform [Biometric / Medical Health Platform [Biometric / Medical Health Platform [Biometric / Medical
Applications] Applications] Applications]

EMG Electromyography Sensor PRO for GSR Galvanic Skin Response Sensor Body Position Sensor PRO for
MySignals (eHealth Medical PRO for MySignals (eHealth Medical MySignals (eHealth Medical

Development Platform) Development Platform) Development Platform)
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WU SINYINUFVAN

BODY POSITION SNORE
SENSOR SENSOR
@mnmmm @ SPIROMETER
BUTTON ‘.
@ GLUCOMETER
SENSOR
- -

SOUND
SENSOR GENERATOR

ik

1. $P02
Q PULSIOXIMETER
SENSOR

AIRFLOW m L ]
SENSOR
BLOOD PRESSURE
SENSOR

GSR
SENSOR
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Calibrated Hydrogen Sulfide (H2S) gas

sensor

Calibrated Carbon Dioxide (C02) gas
sensor

..“__... T
CALIBRATED

n
P 'A-tzgr%';""'
114

Calibrated Ozone (03) gas sensor

Calibrated Ethylene (ETO) gas sensor

Alcohol Derivatives Gas Sensor

NO2 Gas Sensor

4Hcl

4
PN, o g-189"
‘ &N:ch“ﬂnﬂ1

Calibrated Hydrogen Chleride (HCI) gas
sensor

40!2-‘“,

b CLE,

Calibrated Chlorine (C|2) gas sensor

_.—/ g

:lco.soﬂ
N: cLE :
a"M:(:]_!\M""‘

Calibrated Carbon Monoxide (CO) gas

Sensor
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| g \‘\ '::-ssﬁ“-‘”‘?
Hall-Effect Sensor (doors and windows) Vibration Film Sensor for thread Vibration Film Sensor
| jﬁ \%
o
Ultraviolet sensor Luminosity (luxes accuracy) LDR Sensor

(® (%

Water flow large Water flow medium Water flow small
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ESP32 LAB

EX7_SOIL_SENSOR

feg1ameaaun1soIuAIANLTUlLUAY Faudun1TenusluUsUNaDALazLaARINA lUuADULYA

naansnlaae aziin1sndannsinwlu Serial Plotter

VAONAFDU AD

GPIO15 (ADC2 CH3)

e
g i A

YL-69

THGRA AR
DODODOOO
D32 D35 D34 VN VP EN

REHREHEERR

. -t Y
..

e e

S — i i
=SS EFERRRGRAREERE
3IVIGNDD1S D2 D4 RX2TX2 DS D18D19 D21RX8 TXeD22 D23

HO99999V Yy PIPIPIBOOO

1
® o e 9 0 0 0 0 e e e e 2
GPIO 15 (T3) ° o 0 L
® e 0 0 e e e L e ’t".
o o 0o 0 o e o o 0 o . .LrlI




Jdev/cu.SLAB_USBtoUART
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EX7 19AIAUIUNY

.4|

_ Send _

2193
2381
2355
2435
2618
4095
2231
2249
3699
3537
3725
4991
4095
4095
4095
4095
4095
4095
4995
4995
4095
4095
4095
4095
4095
4095
4995
4995

i

i

ANABIUAEN LA LARTSUdA NG uilo

Autoscroll

Both NL & CR

~
w

115200 baud

A~
v

Clear output
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EX7 90A1AUTUNY

/dev/cu.SLAB_USBtoUART

A lgann naaenaudanuduiios

B

1000.0
42

242 342 442 542

| 115200 baud




EX8 SOIL _SENSOR_LED STATUS

Feg1IMAaauN1soILAIANLTULLAY FuduniseusluusundenuazLaniNalunsulya
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ESP32 LAB

naansnlnae aeiin1sndenns iy Serial Plotter LagaIAIANUTUAULINAT 1300 (AULA) viaealn LED aziin wao1teeninviasnti

LED 2gfiu (Aus)
PNADNAFDU A

GPIO15 (ADC2_CH3) //Soil sensor

GPIO4 //LED
GND
GND e e e e e e e e e e e
ee e e eeewe e

899999999 D0V000 .
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= (ARNEERHRRHENRR

HEENRNNENE
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1
.
e e 0 o o
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e o 0 0 0 0 00 0 e o0 EEEEEEREEEES XK

GPIO 4 -

GND Y3 W eP e e e oo oo o e e AR
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.

GPIO 15 (T3)
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EX8 IAAIAIUTUALLAZLEAIEUZUURADA LED

200 EX8_SOIL_SENSOR_LED_STATUS | Arduino 1.8.5

EX8_SOIL_SENSOR_LED_STATUS

int LEDPIN = 4;
int SOILSENSOR = 15; //GPI015 (ADCZ_CH3) //5011 sensor

void setup() {
Serial.begin(11520@); o
pinMode(LEDPIN, QUTPUT); //twuaen LEDPIN duwnaanii@auna LED
}
void loop() {

int value = analogRead(SOILSENSOR); //éwqﬁwmquﬁuﬁu

if (value < 1300) { //ar@rarwihiduninniaa 1200 Ciuuan)
digitalWrite(LEDPIN, LOW); //0a LED
Serial.println("NORMAL STATUS");

} else {
digitalWrite(LEDPIN, HIGH); /7 el LED
Serial.println("WATER INJECT!");

1

Serial.print("Soil sensor values = ");

Serial.println(value);

delay(1000); /759 1 A

4MB (32Mb), 921600, None on cu.SLAB_USBtoUART

[ X X | /dev/cu.SLAB_USBtoUART
4 Send

NORMAL STATUS
Soil sensor values = 1164
NORMAL STATUS
Soil sensor values = 1164
NORMAL STATUS
Soil sensor values = 1164
NORMAL STATUS
Soil sensor values = 1160
NORMAL STATUS
Soil sensor values = 1260
NORMAL STATUS
Soil sensor values = 1056
NORMAL STATUS
Soil sensor values = 1160
NORMAL STATUS
Soil sensor values = 1162
NORMAL STATUS
Soil sensor values = 1159
NORMAL STATUS
Soil sensor values = 1159
NORMAL STATUS
Soil sensor values = 1157
NORMAL STATUS
Soil sensor values = 1157
NORMAL STATUS
Soil sensor values = 1155
NORMAL STATUS
Soil sensor values = 1156

Autoscrall Both NL & CR | 115200 baud <) Clear output
e
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ESP32 LAB

EX9_SOIL_SENSOR RGBLED STATUS

Feg1IMAaauN1soILAIANLTULLAY FuduniseusluusundenuazLaniNalunsulya

naansnlafe aziinisndannsinwlu Serial Plotter haza1AIANNIURULENI1 1000 Ruen) viasaln
LED #dg7aghn 91Am1nn31 2000 (Augy) wiaealW LED #UiIRUALHn waAd1A1LINNd1 3000 (AUIS)

a9 NALAIAZFA

NNADNAFDU AD

GPIO15 (ADC2_CH3)//Soil sensor
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vmunnnnuuuuozmzsn:snnnaznzsnuw VP~ EN PP PP
B !NIHNHHHHKHHHF P
. ¢ o o o 0
| d -
- I
™ X
]
— \
o
e}
- 3 e e o o 0 o o o 0
‘iEII | == T I e o o @
~AREERE . B3
3V3 GNDD1S D2 D4 RX2TX2 05 nltpwbunxrrxlnunn e evew e e o 0
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GPIO 15 (T3)
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EX9 IAAIAMUTUALLASUEAYEAIUZUUaDA RGB LED

[ X X ) EX9_SOIL_SENSOR_RGBLED_STATUS | Arduino 1.8.5

EX9_SOIL_SENSOR_RGBLED_STATUS §

int R_LEDPIN = 5;
int G_LEDPIN = 18;
int B_LEDPIN = 19;
int SOILSENSOR = 15; //GPI015 (ADC2_CH3) //50il sensor

void setup(D {

}

Serial.begin(115208);

pinMode(R_LEDPIN, OUTPUT); //fmuav R_LEDPIN iflunpandiiiauan LED RED

pinMode(G_LEDPIN, OUTPUT); //fmuavn G_LEDPIN lﬂumaanﬁ_ti’[auaa LED GREEN

pinMode(B_LEDPIN, QUTPUT); //tmuau B_LEDPIN (iuwiponii#ouan LED BLUE
void loop() {

int value = analogRead(SOILSENSOR); //a uAnAnwiuiu

if (value < 1000) { //o eannuiuivennnin 1000 (autilanuan)

digitalWrite(R_LEDPIN, LOW); digitalWrite(G_LEDPIN, HIGH); digitalWrite(B_LEDPIN, LOW); //iDa’lW LED &idun

} else if (value >= 1800 and value <= 3000 ) { //a A e wiviuagszuiny 1000 uas 3000 CGiugu)
digitalWriteC(R_LEDPIN, LOW); digitalWrite(G_LEDPIN, LOW); digitalWrite(B_LEDPIN, HIGH); //ida’lW LED #ini5u

} else if (value > 3000) { //aaraauiiufunannin 3000 (Auuna)
digitalWrite(R_LEDPIN, HIGH); digitalWrite(G_LEDPIN, LOW); digitalWrite(B_LEDPIN, LOW); //iDalW LED &um+
}

Serial.println{value);

delay(10@); /758 1 Guai

[ X X | /dev/cu.SLAB_USBtoUART

5000.9

4000.0

3000.0

2000.0

1000.9 -

0.0 t t t t t t
52 135 218 301 384 467 550

115200 baud  [&]
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ESP32 LAB

EX10_SOIL_SENSOR_RGBLED CALIBRATE

éhaaJ"N‘VImaauémmmm%ﬂuﬁﬂugﬂLLUULU@%L%uﬁﬁLﬁEJUmLLé”a Fadun1s9uALUUDUNEDNULAZLARAS

NaluAaula

NAANSTNLAAD D1A1ANNTUAULINAIN 80% (Rwilen) viaenlul LED dwelashin
§1ANINNTT 40% (Aus) naeali LED d1kuazin

LADNALRENIN 40% (AULA) Vaaa lWFLAAZFn

Yienagey Ao
GPIO15 (ADC2_CH3) //Soil sensor
GPIO5 / GPIO18 / GPIO19 //LED

B9D9VIVVIYVV000
VIN GND D13012D14 D27 D26 D25 D33 D32 D35 D34 VN VP EN

_ HREERREEREHERR

-
“HRRRRARERRRRRE
S D2 D4 RX2TX2 DS D18 D19 D21RX8 TX8D22 D23

v
HO999BOUYIPIBEHOO

GPIO 15 (T3)
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EX10 SOIL _SENSOR_RGBLED CALIBRATE

EX10_SOIL_SENSOR_RGBLED_CALIBRATE | Arduino 1.8.5

EX10_SOIL_SENSOR_RGBLED_CALIBRATE

int R_LEDPIN = 5;
int G_LEDPIN = 18;
int B_LEDPIN = 19;
int SOILSENSOR = 15; //GPI01S (ADCZ_CH3) //S0il sensor

void setup() {

}

Serial.begin(11520@);

pinMode(R_LEDPIN, QUTPUT); //nmuns R_LEDPIN Lﬁmnaunﬁ:Lﬁnum:a LED RED
pinMode(G_LEDPIN, QUTPUT); //fmunen G_LEDPIN 1iuy 1eaniltifouna LED GREEN
pinMode(B_LEDPIN, OQUTPUT); //twmunsn B_LEDPIN ifluvnaaniiifauna LED BLUE

void loop() {

int value = analogRead(SOILSENSOR); /78 uArarsiuiu
if (value < 90@) { //naiiawlaganan 980 1nanu 900
value = 900; o i ‘ )
} else if (value > 4895) { //vaniiaulagenin 4095 inaiu 4095
value = 4095;
}
int PercentValue = map(value, 900, 4095, 100, 0); //mias Laua 'lvin'w‘w‘ﬂﬁa 900 uazgadada 4096
if (PercentValue > 8@) { //0ananuiauuannan 80% Ciuidunuan)

digitalWrite(R_LEDPIN, LOW); digitalWrite(G_LEDPIN, HIGH); digitalWrite(B_LEDPIN, LOW); //idalW LED #idun

} else if (PercentValue <= 8@ and PercentValue >= 40 ) { //ﬁ':é”m'mué]"uﬁuags:wiw 40-80% Cé‘\miu)

/dev/cu.SLAB_USBtoUART
Send

Soil Moisture = 87% : Soil value = 1328

Soil Moisture = 86% : Soil value = 1349

Soil Moisture = 86% : Soil value = 1365

Soil Moisture = 85% : Soil value = 1408

Sui} Moisture = 82% : Soi{ va}ue = 1490 | . K o .

Soil Moisture = 79% : Soil value = 1571 1y

Soil Moisture = 73% : Soil value = 1771 AIBYIULNNTIZAUNITUINE
Soil Moisture = 55% : Soil value = 2358

. & @ o‘d‘ % % 1 1 o
Soil Moisture = 0% : Soil value = 4095 Woswusnle [Wiveuse wul
Soil Moisture = 25% : Soil value = 3299
SD'i.l Moistur'e = 29% s SO'U_ Vtﬂ.UE . 3187 lﬂwgamﬂir}WLLaﬂqma LWif]gu‘ju

Soil Moisture = 29% : Soil value = 3170
Soil Moisture = 30% : Soil value = 3155

Soil Moisture = 30% : Soil value = 3138 ﬁ’]ﬁﬁuﬁ’ﬂﬂﬁﬂfﬂiﬁd’lﬂ IG]EJﬂ"]
Soil Moisture = 31% : Soil value = 3119

Soil Moisture = 32% : Soil value = 3103 s & &a o = a
Soil Moisture = 33% : Soil value = 3071 LU@iL%UWWQQQvVNWEJGQWWUU

14
=

Soil Moisture = 33% : Soil value = 3067 . a4 —
Soil Moisture = 33% : Soil value = 3057 5N LLagLﬂgilﬂjummgﬂﬁngaqmu
Soil Moisture = 33% : Soil value = 3043 y

Soil Moisture = 34% : Soil value = 3039 I

Soil Moisture = 34% : Soil value = 3029 BN UULBDN

Soil Moisture = 34% : Soil value = 3019

Soil Moisture = 34% : Soil value = 3015

Soil Moisture = 35% : Soil value = 3002

Soil Moisture = 35% : Soil value = 2998

Soil Moisture = 35% : Soil value = 2997

Soil Moisture = 35% : Soil value = 2992

Soil Moi

2 Autoscroll

< &

Both NL& CR [ 115200 baud |5 Clear output
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EX11 DHT11

U 1 ! 1 a § (3 VAV < 4
Megrmaday NMIeuAgMiiaviUesduRANuAITnSUesEues DHT11
NadnsNlaAe FzuanAtgungiuailosiduinnuauduimsieulauuneulya

NNADNAFDU AD

GPIO15 //DHT11 sensor

AsAnRslausis DHT11

[ =
@ Arduino File Edit Tools  Hi
Verify/Compile ¥R Add .ZIP Library...
Upload F#U

Upload Using Programmer {+3U
Export compiled Binary X #8S Bridge

Esplora
Show Sketch Folder &K Ethernet
! : ‘ Firmata
Add File... Keyboard
Mouse

Robot Control
Robot IR Remote
Robot Motor

SD

Servo
SpacebrewYun
Temboo
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1 1 a dy o/ v g
EX11 aﬂuﬂﬂqmﬂguLLﬁZﬂ’T]%J‘UUﬁ%JW‘V]ﬁ

AnsAnnelausns DHT11

e @ Library Manager
All ¢ i All H
e B Tori A

DHT sensor library by Adafruit
Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors
More info

SimpleDHT by Winlin m
Arduino Temp & Humidity Sensors for DHT11 and DHT22, Simple C++ code with lots of comments, strictly follow the standard DHT
protocol, supports 0.5HZ(DHT22) or 1HZ(DHT11) sampling rate.

More info

Version 1.0.6 | &) Install

Close

1NodeMCU 1.0 (ESP-12E Module), 80 MHz, 921600, 4M (3M SPIFFS) on /dev/cu.wchusbserial 14110

[ ] [ ] Library Manager
Type All 14 Topic All i dhtll
DHT sensor library by Adafruit

Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors
More info

SimpleDHT by Winlin Version 1.0.6:INSTALLED }
Arduino Temp & Humidity Sensors ToFDHTYL "dhd DHT22. Simple C++ code with lots of comments, strictly follow the standard DHT
protocol, supports 0.5HZ(DHT22) or 1HZ(DHT11) sampling rate.

Select version < Install

Close

1NodeMCU 1.0 (ESP-12E Module), 80 MHz, 921600, 4M (3M 5PIFFS) on /dev/cuwchusbserial 14110
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1 1 a g o/ v g
EX11 mumqm‘mguLLazm'lmuauwm
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.
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1 1 a tgll o/ v g
EX11 mumqm‘wguLLazm']mmauwm

®e e EX11_DHT11 | Arduino 1.8.5

Serial Monitor E

EX11_DHT11§

#include <SimpleDHT.h> //Tnaalavn3 DHT11

int DHTPIN = 15; //GPI015 (ADCZ_CH3) //DHT11 sensor
SimpleDHT11 dhtl1; //5zyiuiduigaiu DHT11

byte temperature = @, f/ﬁWﬂuﬂﬁ1LLﬂ‘iLﬁUﬁ’1quﬂhf{

byte humidity = @; //fmuadauds L Auatauiiududns

void setup() {
Serial.begin(115200); //wanaoul sl

}

void loop() {
dht1l.read(DHTPIN, &temperature, &humidity, NULL); //auA1ainiduians
delay(1500); /758 1.5 Funi
Serial.print{"DHT11l read: ");

Serial.print((int)temperature); Serial.print(" *C, ");
Serial.print{(int)humidity); Serial.println{" %H");

ESP32 Dev Module, QIO, 80MHz, 4MB (32Mb), 921600, None on /dev/cu.SLAB_USBtoUART
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1 1 =\ dgl a/ % -1
EX11 E]'I‘L!ﬂﬂ’e")]m‘VIQSJLLﬁZﬂ’J’]%J‘UUﬁSJWVIﬁ

fdev/cu.SLAB_USBtoUART
Send

DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11
DHT11

Autoscroll

read:
read:
read:
read:
read:
read:
read:
read:
read:
read:
read:
read:
read;
read:
read:
read:
read:
read:
read:
read:
read:
read:
read:
read:
read:
read:
read:

25
25
25
25
5
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 9%H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H
70 %H

awduduing
(Relative Humidity - rH)

Wukbederivitdou 1Biessauaruduluaima
dewda aesraulasuravanlatnuanalu
uru:nfia(ﬁqruuqﬁﬂfial 6 ]aﬁwqaamﬁmmﬂ (A
aruknouu) awrsouwnsulyla

Both NL & CR

115200 baud Clear output
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EX12_LDR SENSOR

F9E1MIAEDU N1TOIUAIAINNITNLAIUDITUDS LDR

NAANSTNAAD AzAMIANAINUITULAINIUlAUUADUIYE ALAYAIINAIUIENE 0 AXUUIBDILAIAIN9UIN

VADNAFDU AD

GPIO15 (ADC2_CH3) //LLDR sensor

GND ® o o o o e o o o o e e o 0o 0 .

GND
- L ] ® @ & o o © © & o o
DO9DDODODOVOO0DO ’
IN GND D13D12D14 D27 D26 D25 D33 D32 D35 D34 VN VP EN ] [ ] ® @ @ ° o o ° ° o 0

Rhlﬂﬁ!ﬂﬂﬁ!h!!l

® & o ¢ o o ¢ 0 o

:o_—-m.u-_

® & @ o o
e e o o o
e @ @ o @

L ]
VCC
2 ' T &
3v3 GNDD1S D2 D4 RX2TX2 DS D18 D19 D21RX8 TXODII D23
GPIO 15 (ADC2 CH3)
L

H999 989N y9dPPdeHOoe
® ® & & & & O * 0 O " 00

L)
L

GND 3y3 ¥ e e e TR * e
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EX12 81UAIAIULIULEIUDY LDR sensor

200 EX12_LDR_SENSOR | Arduino 1.8.5

EX12_LDR_SENSOR
int LDRSENSOR = 15; //GPI015 (ADCZ2_CH3) //LDR sensor

void setup(Q) {
Serial.begin(115200);

}

void loop() m o i
int value = analogRead(LDRSENSOR); //DUATAINH L UUUE
Serial.println(value);
delay(10@); //s8 1 3uni

H

ESP32 Dev Module, QIO, 80MHz, 4MB (32Mb), 921600, None on /dev/cu.SLAB_USBtoUART




127

EX12 81UAIAIULIULEIUDY LDR sensor

/dev/cu.SLAB_USBtoUART

- Send

2155
2149
2153
2149
2174
2219
1359
976
928
906
896
896
897
899
913
902
9202
905
906
912
912
912
912
906
902
896
896
896

auavawenna 0 asxkuwrefuuduainuuin

Autoscroll

Both NL & CR

~
v

A
v

Clear output

/dev/cu.SLAB_USBtoUART

2400.0

2000.0

1600.0

1200.0

|

M"‘"

800.0
309

409

509

609

709

115200 baud <

809
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EX13_LDR_LED SENSOR

F9E1MIAEDU N1TOIUAIAINNITNLAIUDITUDS LDR

NAANSTNLAAD LLAAIANANULULAINDUlAUUADULYA ATLAIAINAITNLNE 0 AEPUNUDILAIATIIILIN O

ANLLAIAINNUINATT 2000 viaaall LED a¢fnaing

Niinenagay fe
GPIO15 (ADC2_CH3)//LDR sensor
GPIO4 //LED

GND o o o o @ o @ o o @ * @ o o o o o o @ o @ o o @ ¢ ®o ® 0 @ o o o o @ L]
® e e @ * o e e @ *® e e e @ '.... * e e e @ ....\..... L]

GND : ﬁ
L L L
£2999999939220°% @ .

[
VIN GND D13012D14 D27 D26 D25 D33 D32 D35 D34 VN VP~ EN ® o 0 o 0 0 8 0
= ‘NHNDWFHP'HFF'“IF PPN PP PP
» e o0 0 0 0 8 0
e o o 0 0 0 0 ¢

GPIO 4
o o o 0 0 0 0 ¢
":l LI ERREGEREEERE gt daty
2 04 RX2TX2 DED)IBIEEI!R!!TXIDHDZB CRVAVEVEVEAVEVEY
HW?‘” VPOV WPIPISEH OO R EEEEE
e o 0 0 0 0 0 ¢

GPIO 15 (ADC2 _CH3)

GND 3Vv3 LI * o 0 e " e 0 0 0 e o 0 0 e * o 0 0 T . * o 0 L]

* o o o @ * o o o @ ® o o o @ * o o o @ * e o o @ ® o o o @ ® o o o @ 1
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EX13 AUAUVIR RN LED MNUA21MLULULLES

(X X ] EX13_LDR_LED_SENSOR | Arduino 1.8.5

EX13_LDR_LED_SENSOR

int LEDPIN = 4; //GPI04 LED
int LDRSENSOR = 15; //GPI015 (ADCZ_CH3) //LDR SENSOR

void setup() {
Serial.begin(115200);

pinMode(LEDPIN, OUTPUT); //fwunnn LEDPIN ifluwrsaniiiidouna LED
H
void loop() {
int value = analogRead(LDRSENSOR); //BIUAIAIIN L IUUE
if (value < 80@) { //waniaauladanay 800 vy 800
value = 800;
} else if (value > 2080) { //Maniieulagenan 2000 tnaiu 2000

value = 2000; }

int PercentValue = map(value, 800, 2000, 100, 0); //u1\ﬂa§]wué‘1ﬁéﬁé1Qﬂﬁa 800 uazgegadn 2000

if (PercentValue < 3@) { //07AR7 0 suuasuaEnin 30% (Hauan)
digitalWriteC(LEDPIN, HIGH); //vial LED
Serial.println("LED TURN ON");
} else {
digitalWrite(LEDPIN, LOW); //0a’lW LED
Serial.println("LED TURN OFF");
}
Serial.print("LDR persent = "); //wanaarluasulaa
Serial.print(PercentValue); //uﬂn4ﬁ11uﬁauT1a

921600, None on

[ X X ] /dev/cu.SLAB_USBtoUART
Send

LDR persent = 14% : LDR value = 1837

LED TURN ON

LDR persent = 17% : LDR value = 1798

LED TURN ON

LDR persent = 16% : LDR value = 1811

LED TURN ON

LDR persent = 16% : LDR value = 1808

LED TURN ON

LDR persent = 17% : LDR value = 1802

LED TURN ON

LDR persent = 15% : LDR value = 1820

LED TURN ON

LDR persent = 17% : LDR value = 1806

LED TURN OFF

LDR persent = 66% : LDR value = 1211

LED TURN OFF

LDR persent = 94% : LDR value = 877

LED TURN OFF

LDR persent = 94% : LDR value = 877

LED TURN OFF

LDR persent = 94% : LDR value = 876

LED TURN OFF

LDR persent = 93% : LDR value = 885

LED TURN OFF

LDR persent = 92% : LDR value = 896

LED TURN OFF

LDR persent = 92% : LDR value = 901

Autoscroll Both NL & CR <] 115200 baud <) Clear output
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Blynk Server

Blynk Libraries

Internet Access of your choice
Ethemet, Wi-Fi, 3G.
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BLYNK

es0e0 AIS T 20:57 @ eseecpS T 20:57 G sseeo plS T 20:57 @ 1 17% >

> Widget Box > Widget Box D> Widget Box

SuperChart

f Terminal L
SE m Twitter

Blynk LHulasemsisymumurtu Kickstarter Tad3aluiiladasdud 2015 fiusn Gonldindy
dodlmilvlusaaefilinsu mnniaulansegnss Blynk Wunanlesufiazdieliannsaaina
53UV loT dmiusng Tldienindu anedesilen Blynk Taedeulilv Tusud 1 udw
mMsvhaudaszneutudussuy loT 289 Blynk azdiulginlassadrmdnusznause 3 dw
laun ausnily, Wsvnesves Blynk Lay @iug15ALISYBITEUURNDINAENAISEULANBINAR
i \udnfisengainedild vieddeanisanuasainfendldlemusesassauis (Open-
Source Hardware) Ifituitu Taglunanil Blynk anwnsoldinuldiveninuinszgandng Idu
Arduino, Raspberry Pi, Beaglebone, ESP8266, Electric Imp, Spark Core Hudy (Famadinng
fan lesesiusriauaslmln egnaonnatund we sealasorudnuf) nsiamneenduniuy

8130 Wishiidediieansu 91nlauss (library) 91 Blynk wiseulilikuuiasadisaguiuies
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NSAARS Blynk

S9N blynk app wagn1sigeu

a1ulnan Blynk Ud smart phone

0 [al i

& blynk $

Blynk - Arduino, ESP8266, RPi
Blynk Inc.
B

46% (3320 &) Tuau ¥

Tayaiudu Anco

nsfaluuay

Aaa1ayay Winéin
Virtuino i Cayenne ¢ Ardroid i Ardu
Tutol
4.9% Wi 45% W 4.6% Wi 41%

o - ar - -
uwaUnaa oy WinLin

AR s
Android 0OS

seecc AIS 4G 08:36 77% .

< Aum @

Blynk - loT for Arduino, (4]
RPi, Particle, ESP8266
Blynk Inc>

\@uanTsd HII"II!Ql‘l uawn

1in

SERUDEA univisol ‘ ffnadoe ]

iPhone

MANY MANY WIDGET
AND MORE COMING..

DRAG-N-DROP WIDGETS TO
CREATE YOUR OWN APP

W O E

TN TN NHIANY Bufusaaiioy AU TIHNIENLAN

0SS
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amztdsudnlgeuuy blynk server

SO Lal .l 52% = 18:04

SOLd.al 52%= 18:06

rsu.missmt@gmail.com

&

112314151617 )18)91}0
giwlelrjtiyjujijolp
alsjdjfiglhljlik]!
Tlz]|x]cjvibnimjpe&

Sym F o3 4 English(US) » . 51

asod 1BouTru szUNaEdWAIa:SKaAW U
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\@an MISSMT loT Clound SERVER (MIC)

SO Cal.al 52% & 1806

S0 Lal.al 52% = 18:06

rsu.missmt@gmail.com

0

112331415161 718]191}0
qgiwlelrjtiyjulijolp
alsjdifiglh}jik]!

+1zixjlcivibinimj &

_ : 128.199.204.127
Sym g% 4 English(US) » . 1

ldanauan Seruer stU IP Server uazwase
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v ] 4 ¥
FUIEUAUILLIN Naaeeas19lusan

a @ IS o €0 4 40%H 12:50

MISSMT SmartloT|

‘. ESP32 Dev Board

aswlusian
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aswzdaun lgauuy blynk server

L ]

esseco T-Mobile ¥ 6:24 PM T3 2/7%0

Value Display

Auth Token was sent to: 5200

rsu.missmt@gmail.com
g LED
£100

You can also find it ject Settings
Gauge
+300

LCD
£ 400

&

Graph

- : $ 400
Don't show again

. History Graph
$900

stuuduwasKa TOKEN WK
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= 124 }74
aswzdaunlgeuuy blynk server

Google

Gmail ~

NABIIANNE
ARAT?
NNBTEI
AVNIBIN
NG ~

asmt v

Luifiugmange

Gu'lmias

MISSMT SmartloT

] M- V- @ $alid Q-
Auth Token for MISSMT SmartloT project and device =
NADNIAMANE X
rsu.missmt@gmail.com 18:09 (0 wiifisiun") At |

EN =00

Auth Token : 8720f918efce45c5882436ca50d52ee

Welcome to RSU IMSSMT internet of things platform.

Thank you for using on our cloud server.
We hope you are enjoying your loT service.

https://www.facebook.com/RSU.IT.SMT/

https://sites.google.com/site/myrsusmt/contact

https://www2.rsu.ac.th

AanNftinARUNEL ¥SpdIRB

ldaneval Server
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ESP32 LAB

EX14 LED BLYNK

Fregramedau nseusie ESP32 fu CLOUND SERVER lufiiawld BLYNK SERVER @adu OPEN
SOURCE

NaansNlaAe svausanunule W vaen LED H1uMa

LONWALATUUUALSNA DA

VANAFDU AD

GPIO4 //LED

e E O (al.al 48%& 1843

SO (a).al 48%& 1843

D 8O B MSSMTSmar @ @ [>

(e

MISSMT SmartloT

| 2

QaANWUNI QaNIASaVRUIYUIN



140
EX14 a319lusanantuauln LED aaulayl

C0Ld.a 75%m 11:37

S0 Lal.al 75%m 11:37

@0 :99.400

Button

o Slider

J_;| Vertical Slider

(e Timer
Joystick
zeRGBa

Step H

|dan Button aaniu OFF
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EX14 a319lusanantuauln LED aaulayl

auLEa [ WD .l 40%& 12:51

@ E - D D .4l 40%H 12:54

bDigitaL

Virtual

@ua Output lu GP4 @uan Output tlu GP4
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EX14 a319lusanantuauln LED aaulayl

@EEa 0 ¥ .l 40%& 1251 SOal.l 74%m 11:38

SO LAY auaums Ua Ua
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EX14 a319lusanantuauln LED aaulayl

wcw:':@:y-w:n:naw;;wooo. """"\""'
VINGND D13012D14 D27 D26 D25 D33 D32 D35 D34 VN VP EN ® ©® © © ¢ ¢ ° o o e ¢ ¢ ¢
EHhNHFI}K_HHHHH!! ® 06 06 0 ¢ 00 00 0 0 e o (
é 0 000 00 00 0 0 e o (
: e o o 0 o o e (] o o o @
S GND GPIO 4
judl
]
~ . * e o 0 ¢
L. - T o e e e o
3V3 GNDD15 D2 D4 RX2 TX2 nsngx!nlil;susx!vixgozznzs ~ A AT A
H999990y9POISETGOO . o o 0 @
. ® e 0o 0o 0 0 0 0 0 0 e ° e ® o o
»
e o o o o e e o 0o o e o o 0o o e e o 0o o e e o o «
e o 0o o o e o 0o 0o o e o o 0o o e o o 0o o e e o o

[ X N} ESP32_WiFi | Arduino 1.8.5

ESP32_WiFi §
#define BLYNK_PRINT Serial
#include <WiFi.h>
#include <WiFiClient.h>
#include <BlynkSimpleEsp32.h>

char auth[] "a82dabced5244dlebcef95ade5ed24a6" ;
char ssid[] = "plutter";
char pass[] "visit@12";

void setup()
{

Serial.begin(11520@);

Blynk.begin(auth, ssid, pass, IPAddress(128,199,204,127), 8442);
}

void loop()

|
Blynk.run();

}

ESP32 Dev Module, QIO, 80MHz, 4MB (32Mb), 921600, None on /dev/cu.SLAB_USBtoUART
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EX14 a319lusanantuauln LED aaulayl

(XX ) /dev/cu.SLAB_USBIOUART
| . Send

$9[20] Connecting to plutter
[5053] Connected to WiFi
[5@53] IP: 192.168.43.185
[5053]

VA, 7 £% SR FL .

oo BN NS

[ SN, TSN
/___/ v@.4.1@ on ESP32

[5059] Connecting to 128.199.204.127
[5342] Ready (ping: 97ms).

Autoscroll Both NL & CR 115200 baud B Clear output
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EX15 DHT11 BLYNK

Fregamaday N5@euse ESP32 fu CLOUND SERVER lufitasld BLYNK SERVER
F9.93 OPEN SOURCE

HANETleAe AranuTanAIgMilazANTULATLAAINTINTRYE HIumskenwalAtuuuausnahgla

NNADNAFDU AD

GPIO15 //DHT11 Sensor

G S0 Lal .l 55%m 1336

g SOLal.al 55% @ 13:35

@0 99400

Value Display

Labeled Value
L_E_D

Gapge

LtD

G

History Graph

WUIaS2IUD 1dan Gauge
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EX15 s1891uaungianusudunmsaauladl

nG S0 [l ol 55% & 13:39

G S0 Lal.al 55% & 13:36

& Humidity

aannUu Gauge auaIeU unw
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EX15 s1891uaungianusudunmsaauladl

G S0 Lal.al 55% @ 13:36

Value Display

Labeled Value
L_ED

Gauge

LtD

Biech

History Graph

WUIGS2uUd ldan Guage
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EX15 s1891uaungianusudunmsaauladl

g SOLal.al 54%m 13:39 = G S0 (al .l 54% @ 13:41

D ’Temperature

aanniJu Gauge AW Tunw
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EX15 s1891uaungianusudunmsaauladl

pg SO a.al 54% & 13:39

@ [T~ r'S B 4l 35%E 15:57

@0 :ss.200

Labeled Value

LISE]

Gauge

LIED

SuperChart
Terminal

Video Streaming

Level H

ldonauan Server s=u P Server ua:wasa



150

EX15 s1891uaungianusudunmsaauladl

a @ C] =0 D gl 35%L 1557 @ [ =] = “D a4 35%d 1558

HUMIDITY TEMPERATURE

Humidity

Temperature

WWUIAS VD cuaa I lumu



a @ C] =0 D 4l 35%L 1558

MISSMT SmartloT

ESP32 Dev Board (WiFi)

Add DataStream
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EX15 s1891uaungianusudunmsaauladl

@ & =] - WD .4 35%d 1558

MISSMT SmartloT

»
&' ESP32 Dev Board (WiFi)

Add DataStream
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EX15 s1891uaungianusudunmsaauladl

QlEeama D 4l 35%& 15:58 alEEma 0 .4l 35% 15:58

HUMIDITY TEMPERATURE HUMIDITY TEMPERATURE

SuperChart SuperChart
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EX15 s1891uaungianusudunmsaauladl

899909999909V 000 .
VINGND D13D12D14 D27 D26D25 D33 D32 D35 D34 VN VP EN
RERRRKRAHEERR

L]

@
e o o o o
e & & o o

—llillﬂllli#

51 .F4E _
o R T TTTT T T T T
3V3 GND D15 D2 D‘ RX2 TX2 D5 D18D19D21RXE TX@D22 D23

H999999¥y9PIPOSHOO

GPIO-15

3V3 o ® o o o ® o o o o O o o o o O o o
e @ o o o e o o o o o o o o o o o o o o o o




EX15_DHT11_BLYNK
#define BLYNK_PRINT Serial
#include <WiFi.h>
#include <WiFiClient.h>
#tinclude <BlynkSimpleEsp32.h> ,
#include <SimpleDHT.h> //Twaalaund DHT11
o
Ichur auth[] = "d559f27024684e7cae@b79a18cc9733a";
| char ssid[] "plutter"”;

char pass[] "visit@12";

int LEDPIN = 4; //GPI04 LED

int DHTSENSOR = 15; //GPI015 (ADC2_CH3)

|

1
SimpleDHT11 dhtll; //szysuiduigassu DHT1L

BlynkTimer timer;

void sendSensor() {

byte temperature = @; //ﬁwnumﬁﬁuUsuﬁuﬁ1qquQ

byte humidity = @;

dht1l.read(DHTSENSOR, &temperature, &humidity, NULL);
while (temperature == @) {
dht1l.read(DHTSENSOR, &temperature, &humidity, NULL);
Serial.println("DHT11 get failed");
delay(1500);

154

EX15 s1891uaungianusudunmsaauladl

EX15_DHT11_BLYNK | Arduino 1.8.5

un ledayamsaueaeue uasldska TOKEN i
léi$uuan MIC server

//imuadauy s L Avatauiududns

J/amanannt i ey

//owaranniiuleas

ESP32 Dev Module, QIO, 80MHz, 4MB (32Mb}), 921600, None on /dev/cu.SLAB_USBtoUART

/dev/cu.SLAB_USBtoUART
Send

configsip: @, SPIWP:O@xee

mode :DI0, clock div:1l
load:@x3fff@@18,len:4
load:@x3fff@@lc,len:956
load:0x40078000,1en:0
load:@x40078000,len: 11904
entry @0x40078a3c

[22] Connecting to plutter
[1067] Connected to WiFi
[1067] IP: 192.168.43.185
[1067]

VAN VA S AV S
Lo S N S
£ N o AL NN

[5137] Ready (ping: 56ms).

Humidity: 45% | Temperature:
Humidity: 46% | Temperature:
Humidity: 46% | Temperature:
Humidity: 46% | Temperature:
Humidity: 46% | Temperature:

Autoscroll

rst:@x1@ (RTCNDT_RTC_RESET),boot:@x13 (SPI_FAST_FLASH_BOOT)

clk_drv:0x00,q_drv:0x00,d_drv:0x00,csd_drv:0x00,hd_drv:0x00,wp_drv:0xo0

/___/ v0.4.10 on ESP32

[5001] Connecting to 128.199.

204,127

24C
24C
24C
24C
24C

Both NL & CR 115200 baud Clear output

o [
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EX15-1 Blynk Timer

Aaa1l LED 1 U0 wag Ua anuna1inIunue

Styled Button

Slider

Vertical Slider

Timer

Joystick

zeRGBa

21:00:00
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EX15-1 Timer

€ B29099999399000 gy pBdRR A MG
VIN GND D13012D14 nzwnzs;z;;;;;s;;:;;s&ﬂﬁ N e o 0o 0 0 e o 0 o 1
f = I I ) e o 0o o ¢
EQNI - ‘ @.& ® ® @ o 0 0 ® o o @ 1
» CED) = ® o o o 0o o 1 © @ ® @ «
= £ GND GPIO 4
o
e ]
= ° e o o o
w2 ! M
A LS RRRRARANBRGEE M PP
3V3 GNDD1S D2 D4 RX2TX2 DS D18D19 D21RX6 TX8D22 D23 - SAVAYATA
HEO9999SLYIIOISEOO ° e o 0 o ¢
L J ® ® © ® © © © ©° o o o L ] ® o o o
g
° . ) . ° ° «
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EX15-1 Timer

EX15-1_Timer

#include <WiFi.h>

#include <WiFiClient.h>
#include <WiFiClientSecure.h>
#include <BlynkSimpleEsp32.h>

#define TestLED 4 // on board LED pin assignment
thar auth[] = "bl343c84b1204752b8d4681e28156aal";

thar s8sid[] = "Kerdsawas 2.4G";

Char pass[] = "aoyaomaum";

BlynkTimer timer;
WidgetLED ledStatus(V2);

BLYNK_WRITE (V1)

{
// You'll get HIGH/l at startTime and LOW/0 at stopTime.
// this method will be triggered every day
// until you remove widget or stop project or
// clean stop/start fields of widget
Serial.print ("Got a value: "):
Serial.println(param.asInt()):;
int Hata = param.asInt():;
if (data == 1)
{

digitalWrite (TestLED, HIGH) ;

€9 CoMé - O X

! | =

Got a value: 1
LED is ON
Got a value: O
LED is OFF




EX15-2 BlynkTime Input

NRADUAIIU a1 N9l Led WUa wag Un aufunaiinirue

Device Tiles

Bridge

Real-time clock

BLE (beta)

Music Player

WebHook

Reports
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ESP32 LAB

Table

Time input

Map

Text Input

Numeric Input

Segmented Switch

GPS Stream
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EX15-2 Time Input

HH:MM:SS
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EX15-2 Time Input

Man Tue Wed Thu

11:00:00 11:01:00

(GMT+07:00) Asia/Bangkok

'EJQ*_‘.’)O‘TJQQ’\T)Q‘Q‘QQOQO. ® o 0o 0 00 ® o 0 @
VIN GND D13D12D14 D27 D26 D25 D33 D32 D35 D34 VI VP~ EN e o0 0 0 @ e o 0 @ ¢
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EX15-2 Time Input

EX15-2_Timelnput§

BlynkTimer timer;

WidgetRTC rtc;
WidgetLED ledStatus (V2);
//BLYNK_ATTACH_WIDGET(rtc, Vo) ;

#define TestLED 4 // on board LED pin assignment
char Date[l6]:

char Time[l6]

char auth[] 4 "2fe2bdd333%e40f5a799%1blb2414cle7";

char ssid[] § "Kerdsawas 2.4G";

char pass[] {4 "aoyaomaum";

long startsecondswd: // weekday start time in seconds
long stopsecondswd; // weekday stop time in seconds
long nowseconds; // time now in seconds

void setup() {

pinMode (TestLED, OUTPUT) :;

digitalWrite (TestLED, LOW): // set LED OFF
Serial.begin(115200):

Serial.println ("\Starting");

Blynk.begin (auth, ssid, pass, IPAddress(128,199,204,127), 8080);

int mytimeout = millis() / 1000;
while (Blynk.connect() == false) { // try to connect to server for 10 seconds

COMS - O X

| | [send |
Schedule ACTIVE today

Start: 20:17

Stop : 20:18

Time zone: Asia/Bangkok

Time zone offset: 25200

Day 1 is selected
Day 2 is selected
Day 3 is selected
Day 4 is selected
Day 5 is selected
Day 6 is selected

Day 7 is selected
LED is ON at 20:17
LED is OFF at 20:18
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Blynk HTTP RESTful API

lvisanusaeu Weudeya lUda PIN Tu Mobile Application tag1aiignne fetuisianunsanauly
auain nodeMCU UU web browser lanigoeg1einge tnglddeinisues Blynk APl Wuaninsadiln
\Un, andnilvian History aamaiilugduuy CSV Td, Waanug PIN, SengAves Sensor 7ise, 318

ausBun Widget anunvaslusianty Blynk uwazdue TugUuuutayauuu JSON

« Get pin value
128.199.204.127:8080/#token#/get/V1

« Write pin value via GET
128.199.204.127:8080/#token#/update/V1?value=1
« Hardware network status
128.199.204.127:8080/#token#/isHardwareConnected
« Application network status
128.199.204.127:8080/#token#/isAppConnected

« Pin history data
128.199.204.127:8080/#token#/data/V1

« Get project
128.199.204.127:8080/#token#/project

« QR for project cloning
128.199.204.127:8080/#token#/qr

ATYALLDYALNLLAL

https://blynkapi.docs.apiary.io/#



Blynk Add Device

ull dtac 4G 7 1% ) ull dtac 4G + 63% )

all dtac 4G 112 <+ 63% @) atl dtac 4G 1112 ¥ 63% )
ganalondIuyAna: laNGaDE 2 1ATD4 ganalondnyAna: 1aNGDDE 2 LATBY

ESP32 Dev Board

{:i} 1 devices and 1 tag




Blynk Share Controller

atl dtac 4G < 61% . ) atl dtac 4G 7 63%

alldtac 4G 11:16 v 62% ) ulldtac 4G ll TRUE-H = < 90% Wl
gandlanduuARa: IousAaas 2 1509

GrowthBox Share access to your Project with

others. Just send them this code

Create New Account
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Blynk Clone Controller

ulldtac 4G ¥ 61% mm | ull dtac 4G <~ 63% )




Blynk Clone Controller

aill dtac 4G 11:18 7 61% =)
ganalanduuAna: \ansaat 2 1A584

{:it 1 devices and 1 tag

166

all dtac 4G 11:18 < 60% )
ganalandInuAAa: Iannaa 2 1ATaY

Share this code with others and
they will get a full copy of your
Project.

!

e

o j-'.--" '.':,I_.‘_. Al
o e o -.E"-ﬂ-J 1 '- s O
i s g
-y " 'y ’ r‘ "
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Blynk Clone Controller

ull dtac 4G < 63% . )
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QR Smart Farm Project




danisudafauly LINE
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ESP32 LAB

EX16 LINE_NOTIFY

1 14

Megamaaey nsWeusie ESP32 fiu SOCIAL MEDIA iedideyainians lunilagdudiuinis Line

Notify Faduusn1sns Taudeuazlasuauiley

NadnsTlafe ranunsadetoniuan ESP32 Tuuanwai Line Notify Ia lsnanunsaglendnusumiaien

NAATUUUANSNA L

NNADNAFDU AD

GPIO5 //Switch button
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W LINE Notify susivau

LINE Notify

—
oo .

£

LA R ] LINE Notify % 9 visit

~
3
¢

M

-' Add as a friend
‘J.. ee

= [}
AINZLUYUVDTNEA Token

https://notify-bot.line.me/my/

« C' @ Secure https://notify-bot.line.me/my/ F oo B Q EO S

Generate access token (For developers)

By using personal access tokens, you can configure notifications without having to add a web senvice,

y T

LINE Notify APl Document

© LINE Corporation

| hitps:/fnotify-bot.line.mejdoc/



172
AN UBUVDTIE Token

®®® [ ety %\ 5 visit

< C (Y @ Secure https://notify-bot.line.me/my/ T 4 &k & O EQ o

Generate access token (For developers)

By using personal access tokens, you can configure netifications without having to add a web service.

I = Generate token

LINE Notify APl Document

vaska TOKEN Taumsaaniivu “Generate token™

Privacy Policy | Help | Customer Support Englsh ~

© LINE Corporation

hittps:/Jnotify-bot.line.me/doc/ ] '

¥
%4

418 TOKEN waztaandaani1eazainisuidaiau

® ®® & UnE Notity % 0 visit

& > C Y @ Secure https://notify-bot.line.me/my/ Q% k& o O S :

Generate token
Please enter a token name to be displayed before each notification.
"

loTSmartHome

Select a chat to send naotifications to.

i ‘ 1-on-1 chat with LINE Notify

Mote: Revealing your personal access token can aliow a thind party to obtain the
names of your connected chats as well as your profile name.

g Generate token
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AN UBUVDTIE Token

6V

LINE ag@ansiis TOKEN 1% antuliaaniiva Copy

® ® ® [ uneNotify x \ 5 visit

< > C v @& Secure https://notify-bot.line.me/my/ Q% koo EBO & ¢

Your token is:

MEI96YFSoaes3CnKmJSzapGzlcwTkwRZngFBi

If you leave this page, you will not be able to view your newly generated
token again, Please copy the token before leaving this page.

LINE @@ans¥ia TOKEN l#iSeusas

® ®® & UnE Notity % 0 visit

& > C Y @ Secure https://notify-bot.line.me/my/ Q% k& o O S :

LINE Notify VisitW, ~

Connected services

‘Your connected services. Press the Disconnect bution to disconnect any service.

2017.07.1315.05
From: loTSmartHome E:_Dls!:onncl:tj
To: Visit W.

Generate access token (For developers)

By using personal access tokens, you can configure notifications without having to add a web senvice.

| Generaie token .
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AINZLUgUYD5Yd Token

LINE d99aa11uuderinn1soan TOKEN Lasaiseusay

Q LINE Notify

IFTTT: Test fro ESPB266

Today

hi

"IFTTT" has been disconnected.

Your personal access token has been
generated.

"|OT_nodeMCU" has been disconnected.

Your personal access token has been
generated.
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EX16 dan1sudasiauby LINE

BO0O99 99 S e e 000 00 00 e e s 00 00 e e s 00000
VIN GND D13012D14 D27 D26 D25 033 I I T S ) e e e e e e e O
e e e 000000 e e s 00 00 e o000 06000

e e 000 00 e e e s 00 00 DRI T I I

e e e e e 00 e e e 00 00 DI T I I

I I T T I T T I I T T N N T T I I I I O I O R I I I A

T T 6 6060000000000 sssGGEGLGGEGGEEGIGEGEOOGTSE

3v3 GNDD1S D2 D4 RX2TX2 DS D18D19 DZ1RX6 TX8D22 D23 VMWV WVWVYVVVVVYVVYVYVYWYWYVYUYUYYWY YWY WYY YW
H999989 Y IPISEOON ® ® 0 0 0 0 0 0 00 e 00 e 0 e e e e e e e GG e G e G e GO
LI T T T S S T S S ST T T S S U S T S T S T S S S S S Y

e o o o L] L] * o o e & o o ® e o o o @ e o o o @ e o o o @ e o o o 0

e e o o * e e o 0 * e o L] e e o 0o @ o o e o o o 0 L] e e o e o e o @ e o e o 0 o o e o 0
fritzi

(K X | EX16_LineNotify | Arduino 1.8.5

EX16_LineMNotify

#include <WiFi.h>
#include <WiFiClientSecure.h>
#include <BlynkSimpleEsp32.h>

1
V//#usnsnts# CONFIGURATION : MODIFY HERE #########Y i
1 1
1 . 1
ichar ssid[] = "plutter"; //iaa7wvaw SSID i
:char pass[] = "visit@12"; //svauiulriwvny !
i i
]
1
1
1
1
1
1
1

:String txt = "Switch pressed"; //w#padnwitazuaaslu Line o
1#define TokenLine "Ynzzovc8dway85pRSIKNvtUIAz1kPnvBPsIMUpaBWRA™ //vaTauna Line
:#define SWPIN S5 //rnuav aingiifaunanuaing

1

1
:-//################################################# 1

boolean oldState;
boolean data;

void setup() {

pinMode(SWPIN, INPUT_PULLUP); //imualnanadaoa SWPIN Suvayasnaiag
Serial.begin(115200); //aannulaa

WiFi.begin(ssid, pass); // 1 3uns5 L itauaaiunnevasutene
Serial.print("WiFi Connecting"); //usaq "WiFi Connecting" Tumoulaa

//a973 Faanusnsidaunariedis o ludn Salnuaas TuasuTaaauniias i daunnln

while (WiFi.status() != WL_CONNECTED) {

ESP32 Dev Module, QIO, 80MHz, 4MB , 921600, None on /dev/cu.SLAB_USBtoUART




176

URL encoded Lﬁ@ﬁﬁ%ﬁ]ﬂ?’]ﬁﬂﬂﬂ’]w’]‘lﬂﬂ
https://www.urlencoder.org

Encode to URL encoded format

Simply use the form below

fiuAnausugmMsausuEiluenis loT

£

m

! > ENCOD

(D Live mode OFF  Encodes while you type or paste.

&3 UPLOADFILE | Encodes an entire file (max. 10MB).
@ X

'-) Google Cloud Platform. o

%E0%B8%A2%E0%B8%B4%E0%B8%99%E0%B8%94%E0%B8%B5%E0%B8%95%E0%B9%89
%E0%B8%AD%E0%B8%99%E0%B8%A3%E0%B8%B1%E0%B8%9IA%E0%B8%AA%E0%B8%B
9%E0%B9%88%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AD%EQ%B8%9A%E0%B8%
A3%E0%B8%A1%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87 %E0%B8%9B%E0%B8%
8F%E0%B8%B4%E0%B8%9A%E0%B8%B1%E0%B8%95%E0%B8%B4%EQ0%B8%81%E0%B8%
B2%E0%B8%A3%20loT
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EX16 dan1suaiauly LINE

[ X N | Jdev/cu.SLAB_USBtoUART
Send

PR R R R R R R R R R R R R R R R R R R R R R R R R R R AR R RN

connected: 192.168.43.185

Switch pressed

POST /api/notify HTTP/1.1

Host: notify-api.line.me

Authorization: Bearer Ynzzovc8dway85pRSIKNvtUIAz1kPnvBPsOMUpaBWRA
Cache-Control: no-cache

User-Agent: ESP8266

Content-Type: application/x-www-form-urlencoded

Content-Length: 22

message=Switch pressed

Switch pressed

POST /api/notify HTTP/1.1

Host: notify-api.line.me

Authorization: Bearer Ynzzovc8dway85pRSIKNvtUIAz1kPnvBPsOMUpaBWRA
Cache-Control: no-cache

User-Agent: ESP8266

Content-Type: application/x-www-form-urlencoded

Content-Length: 22

message=Switch pressed

Autoscroll BothNL&CR  [& 115200 baud  [& Clear output
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EX16 dan1suaiauly LINE

B = L & 0 .l 41%uE 16:19

* LINE Notify ft v

Eas

)

ESP: 25/10/2017 16:34:16 25,56

ESP: 25/10/2017 16:35:6 25,56

)

ESP: 25/10/2017 16:36:31 25,57

A
Joi

ESP: 25/10/2017 16:37:56 25,58

ufl

Your personal access token has
been generated.

"ESP" has been disconnected.

16:16

B,

esp32: Switch pressed .

esp32: Switch pressed e

esp32: Switch pressed
16:19




THUAUSLHREANAIY
Deep Sleep on ESP32
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TnunUsendanaeenu
Table: Functionalities Depending on the Power Modes
Power mode - Active Modem-sleep | Light-sleep Deep-sleep i Hibernation
' S ULP sensor- !
Sleep pattern : Association sleep pattern , § -
: . monitored pattern 1
CPU : ON PAUSE ON OFF : OFF
Wi-Fi/BT - b :
LBl Deseien OFF OFF OFF } OFF
band and radio ;
RTC . ON ON ON ON { OFF
ULP co-processor ‘_ON _______ ON ON ON/OFFJ OFF
Sleep Pattern
. Associationsleeppattern:ThepowermodeswitchesbetweentheactivemodeandModem-sleep/

Light- sleep mode during this sleep pattern. The CPU, Wi-Fi, Bluetooth, and radio are woken up
at predetermined intervals to keep Wi-Fi/BT connections alive.

e ULP sensor-monitored pattern: The main CPU is in the Deep-sleep mode. The ULP co-
processor does sensor measurements and wakes up the main system, based on the measured

data from sensors.

Power mode

« Active mode: The chip radio is powered on. The chip can receive, transmit, or listen.

« Modem-sleep mode: The CPU is operational and the clock is configurable. The Wi-Fi/Bluetooth
base- band and radio are disabled.

e Light-sleep mode: The CPU is paused. The RTC and ULP-coprocessor are running. Any wake-up
events (MAC, host, RTC timer, or external interrupts) will wake up the chip.

 Deep-sleep mode: Only RTC is powered on. Wi-Fi and Bluetooth connection data are stored in
RTC memory. The ULP-coprocessor can work.

 Hibernation mode: The internal 8MHz oscillator and ULP-coprocessor are disabled. The RTC
recovery memory are power-down. Only one RTC timer on the slow clock and some RTC GPIOs

are active. The RTC timer or the RTC GPIOs can wake up the chip from the Hibernation mode.
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wunUsEndaNa I
Table: Power Consumption by Power Modes
Power mode Description Power consumption
Wi-Fi Tx packet 13 dBm ~ 21 dBm 160 ~ 260 mA
_ _ Wi-Fi / BT Tx packet O dBm 120 mA
Active (RF working) — , ,
Wi-Fi / BT Rx and listening 80 ~ 90 mA
Association sleep pattern (by Light- | 0.9 mA@DTIMS, 1.2 mA@DTIM1
sleep)
Max speed: 20 mA
Modem-sleep The CPU is powered on. Normal speed: 5~ 10 mA
Slow speed: 3 mA
Lo : S
: The ULP co-processor is powered on. $0.5mA J
Deep-sleep ULP sensor-monitored pattern 25 ';,ZA'@'1 % duty
: RTC timer + RTC memory 10 A
Hibernation RTC timer only 2.5 puA

Table: RF Power Consumption Specifications

Mode Min Typ Max Unit
Transmit 802.11b, DSSS 1 Mbps, POUT = +19.5 dBm - 225 - mA
Transmit 802.11b, CCK 11 Mbps, POUT = +18.5 dBm - 205 - mA
Transmit 802.11g, OFDM 54 Mbps, POUT = +16 dBm - 160 - mA
Transmit 802.11n, MCS7, POUT = +14 dBm - 152 - mA
Receive 802.11b, packet length = 1024 bytes, -80 dBm - 85 - mA
Receive 802.11g, packet length = 1024 bytes, -70 dBm - . 85 - mA
Receive 802.11n, packet length = 1024 bytes, -65 dBm - - 80 - mA
Receive 802.11n HT40, packet length = 1024 bytes, -65 dBm i _._80 ..... 5 mA

The current consumption measurements are conducted with 3.0 V supply and 25°C ambient, at
antenna port. All the transmitters’ measurements are based on 90% duty cycle and continuous

transmit mode.
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MUAUTLRIANE U

AMUNUIYVDINU28NI NN

mV Jadhas Asvienlgisenvunv st lii1ndslunuyedlag Wy 1mV Au18DI9uInUDdunsa

aulnin 1 $adlad windu 0.001 1aé Yunvedsasuluin 1000mV dewindu 1 1aé

V (Volt) Thad Aevmihefildisenvuinveusadulaiin Wy 220V munefsvuiavaausasuliin 220

Tad

mA faduand AevulenivssnUsuiuveensealninlvanunislunuaeud Wwu 1mA nu1e
deUSunveansznalnifluacituidvuna 1 dadueud windu 0.001 woud Ysunveanseualwing

Ty1a611 1000mA fiAwindu 1 woud

A (Ampere) woul 139 woulls Aontenlvenusunavesnseualnialwaniu wu 10A wineds

Usunaunseualuiiilvaniu 10 woud

& a =)

A15198Uag 4aaltuan tJu U

1 Jad3uni = 0.001 3unf

10 Jaadunfi = 0.01 3uli

2500 Jad3uifi = 2.5 Juin

2 Jad3juni = 0.002 Fuii

20 Jad3uni = 0.02 Juin

5000 Taa3uii = 5 Juii

3 Jad3uni = 0.003 3uii

30 Tad3unii = 0.03 Junf

10000 Jaa3unf = 10 3unf

4 Jadjuf = 0.004 Juin

40 Jad3uni = 0.04 Juin

25000 Jaa3juni = 25 Juin

5 Jaajunn = 0.005 Juin

50 Jaajunn = 0.05 3uin

50000 Jaajunn = 50 Juni

6 Jad3unn = 0.006 Juin

100 Taadunf = 0.1 3uln

100000 Jaa3unfi = 100 3un

7 Jadjunn = 0.007 Juin

250 Tadjuni = 0.25 Jum

250000 Jaddunii = 250 Fufi

8 Dad3unn = 0.008 3uni

500 Taaduii = 0.5 Juin

500000 Jaa3uni = 500 3uni

9 Ja3junn = 0.009 3uii

1000 Jaajuin = 1 3uni

1000000 Jaaduin = 1000 Juii




N1509nN%UA deep sleep VB9 ESP8266 Waz ESP32

ESP8266 Wake-Up Source:
« Reset the chip from an external source.

 Connect GPIO16 to the reset pin for a timed wake-up.

« With the timer, we were only able to sleep for about one hour.

The ESP32 has four different wake-up sources:
« The touch pads.

* The timer.

« Two possibilities of external Wake-up.

« ULP coprocessor wake-up.
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MUAUTLRIANE U



184
ESP32 LAB

EX17 DHT11 LINE_NOTIFY_SLEEPMODE

Megamagey NsWeusie ESP32 fiu SOCIAL MEDIA iiedsdeyainians lunilagdudiuinis Line

Notify Faduuin1sns Tnudeuazlasuauiley

nadnslaAe azaunsodsrIgumgiuarauuaInduwes DHT1L Tu ESP32 luwaninail Line Notify
1 Ingagdatonnunng 1 w1l a1ntuazidng Sleep WuaioUsendanaanu 518181509 09A UK UNg

LONNALATUUUALISNA G2

a 2
INNATFDU AD

GPIO15 //DHT11 sensor

o e o
* o o
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VINGND D13D12D14 D27 D26 D25 D33 D32 D35 D34 VN VP EN

i' thHHHMHHHHHIF ° o o

e & o o o
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l'illﬂiill—t—

Lmilillllrtlill
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H99999D ¥V IPOSEOO

e @ o o o
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e @ O o 9
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e @ @ o o
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e @ & o o
e @ o o o
e & & o o

w
=
w
L ]
L]
[

e e o o 0 * o @ 0o @ * e ° o 0 ® o o o 0 L
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EX17 uwdaiougampiinnuauduinsaaulal

[ XX EX17_DHT11_LINE_NOTIFY | Arduino 1.8.5

EX17_DHT11_LINE_NOTIFY

#include <WiFi.h>

#include <WiFiClientSecure.h>

#include "esp_deep_sleep.h"

#include <SimpleDHT.h> //Tvanlaund DHT11

/ /R CONFIGURATION @ MODIFY HERE #sit#tss#siti#

char ssid[] = "plutter"; //;jmjumu SSID
char pass[] = "visit@12"; //aRanuanedne

#define Tokenline "Ynzzovc8dway85pRSIKNvtUIAz1kPnvBPsOMUpaBWRA" //a daunp Line

S

#define SWPIN 5 //imuavaingi L ipunanuaiag

int DHTSENSOR = 15; //GP1015 (ADCZ_CH3)

S SRR

e e e e e e e e e e e e e e e i e e e s e i e e e e
SimpleDHT11 dhtll; //5xyquiduieasqu DHT11

unsigned long lastl, last2, last3;
void setup(Q) {

Serial.println("Wake up."); L . i
esp_deep_sleep_enable_timer_wakeup(l * 6@ * 1000 * 1000); // nwualnduiiloasy 1 uiiivnanun

pinMode(SWPIN, INPUT_PULLUP); //ﬁWﬂuﬂTﬁﬁwﬁiaaa SWPIN €h§a¥aaﬂnaﬁmf
Serial.begin(1152@@); //éqﬂﬂﬁauiﬁa_ -
WiFi.begin(ssid, pass); Z/ 1 5un s iauaaiuanedisuneny

USBtoUART

(X X ] fdev/cu.SLAB_USBtoUART
Send

Temperature: 24C | Humidity: S57RH
Go to sleep mode.
ets Jun 8 2016 0@:22:57

rst:0x5 (DEEPSLEEP_RESET),boot:@x13 (SPI_FAST_FLASH_BOOT)
configsip: @, SPIWP:@xee
clk_drv:0x00,q_drv:0x00,d_drv:0x00,csd_drv:0x00,hd_drv:0x00,wp_drv:0x00
mode:DI0, clock div:1

load:@x3fff0018,1en:4

load:@x3fff00@lc,len:956

load:0x40078000,1en: 0

load:0x40078000,1len: 11904

entry ©@x40078a3c

WiFi Connecting..

connected: 192.168.43.185

POST /api/notify HTTP/1.1

Host: notify-api.line.me

Authorization: Bearer Ynzzovc8dway85pRSIKNvtUIAz1kPnvBPs9MUpaBWRA
Cache-Control: no-cache

User-Agent: ESP8266

Content-Type: application/x-www-form-urlencoded

Content-Length: 41

message=Temperature: 24C | Humidity: 6@RH

Temperature: 24C_| Humidity: 6@RH

Go to sleep mode.|

Autoscroll Both NL & CR <) 115200 baud ﬁ Clear output
e
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EX17 udeiiaugumgiinnuauduwnsaaulail

= & & &= 0 » S0 .4 45%= 17:08

>
<

* LINE Notify

esp32: Temperature: 25C |
Humidity: 59¢

esp32: Temperature: 25C |
Humidity: 56

esp32: Temperature: 25C |
Humidity: 55

esp32: Temperature: 25C |
Humidity: 56RH

esp32: Temperature: 24C |
Humidity: 55RH

esp32: Temperature: 24C |
Humidity: 58RH

esp32: Temperature: 24C |
Humidity: 57RH

esp32: Temperature: 24C |
Humidity: 60RH

esp32: Temperature: 25C |
Humidity: 61RH

2 ® ® ® @® ® ® ® &=




Firebase

iot realtime database

As@eusie ESP32 fu Firebase




aanztUgultau Firebase

<« C (Y @ Secure https://firebase.google.com w ko O BO X

. Firebase Products UseCases > Q, Search

Firebase helps you build
better mobile apps and
grow your business.

© WATCH THE VIDEO

Build apps fast, Backed by Google, One console, with
without managing trusted by top apps products that work

infrastructure together
Firebase is built on

Firebase products like Google infrastructure and Firebase products work

188
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aanziiauldau Firebase

) visit

to continue to Google Developers

Email or phone

| [ N N ] ;,- & Google Developers x
- C 1 @ Secure https://accounts.google.com/Servicelo...
Google
Signin

T OO " BO D

| T 1
l l rsu.missmt@gmail.com l
Forgot email?
More options NEXT
English (United States) ~ Help Privacy Terms
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aanziiauldau Firebase

| [ X N ] #,f G Google Developers x R Sivst

& C (v @ Secure https://accounts.google.com/signinv2/... T Y& B ¢ ©  E O & :

Google

Welcome

6O rsumissmt@gmail.com v

Enter your password

Forgot password?

English (United States) ~ Help Privacy Terms
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anzilguldanu Firebase

®®® ) Firebase x W € visit
< C (v @ Secure https://firebase.google.com/?refresh=18&authuser=2 "% K& o EOo
. Uskaetae ot aonal |
M Firebase Products Use Cases Pricing Doc > Q  search . x l GO TO CDNSOLEI : ’

Firebase helps you build
better mobile apps and
grow your business.

GET STARTED @ WATCH THE VIDED

https://console firebase.google.com/?authuser=2

©® ®® ) Firebase console x 03 visit

< C {y @ Secure https://console.firebase.google.com/u/2/?pli=1

@ Firebase

fiufinausug Firebase
1n3aaiiaan Google dwsurinnuayfisandan a1

nsiidnsmiug 17 uasvinGulanndusiu Tavauu
gunsaliadauii

0 Eaudiudin = wnanvdszney D pasaduawu (

g Tasans GOOGLE

Tasanswasnmiinings 14 Firebase

E ot

win Tasanns drnlasanisanda
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aanziiauldau Firebase

uTATINTS

faT
#atasonis = 45 +<f>

wadady: Tasansvhiviuay
Tdalstunnuwasvasu

iot-project

atlasans @

iot-project-8bb54

Usavd/niina @

‘e

linsdfarndusulunisurfiaya Google Analytics wsu Firebase

unsaya Analytics ffiu Google iazhmlSulsandafaviuasuinmsyas Google
uysyaya Analytics ffu Google tiaillaldmsaduayusrumaiia

unsyaya Analytics fiu Google wiailaldnmsuSounioy

unfriaya Analytics Mugiiinmnalinys Google

Juoandy dmuaumsTa - TadwussunsAuesastayavasdauAy Tnodwiudacd
vadmusilifauniiaya Analytics ifalsusndafariuazuinisuas Google gayaviy
LA

Juoauduidumi& lauinng Firebase Tuuaivasdu uaroausugadmua
G
Wifimas

g & s &
AAILAITAAU...
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anzilguldanu Firebase

@ Firebase lot-project

fludidauiug Firebase
5 v o

Busuldouleani

Analytics
Uulge

1#iu Firebase Tilfis vty Firebase Talffa vitu Firebase 11l
uail 108 sash uail Androld yas Vuumhiasan
Al

&177a Firebase

~

Analytics Authentication Database

@ Firebase iot-project ~

ol nidadnTATans

AuLEhas
Analytics

13ulsa
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anzilguldanu Firebase

iot-project ~

< .
ANSENAT

ml msiudvtianulussuunAana ATSHENUTIY [ nilusiudrnactiaus Altuazdnd

Fanniaiuinaionue [

O+ Firebase Admin SDK doyadusIudaya

F  nwowadiazoo

Aauaiusaifin o
B daysdusutoys

A vovildimaidnldnudaysdusiudayaud uasldTsunsusiiounuio e Tndu
Firebase iduunu TlsadlinnuaiaiAnuavnnidurdauasuL Firebase SDK

Bousiiudy

aisndunsanaasudnisudayadimuaasdmoTlsuasuaisTmdudaduuas Firebase uaraaafl
dayadvatinias 1 funmsatana Bouitiudy 5

swvdana tayadu

iot-project-8bb54 usa
e

Firebase Admin SDK dayadusudava

HF  swoudadatas )
A pailainsi@nldnudayadusudayaus uarldllsunsuasounudolgdinidu

Firebase tauunu Tusadlinagassianuasnadrugauassuu Firebase SDK

dayaiusasfu
Fuustiuéu

& aysdusutiaya

aiwinidumsamaaavanigintanaidvuaiasarn Tsunsuasenidudoiduuag Firebase wavdasil
dayaduatinian 1 sansadiana Gousviudy (4

Vinzauady

sdana danady

iot-project-8bb54 IkIan4C58Ht bXke6eWNaTigQlofYUnsiBcNhE2D| I

Copy Token Firebase
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anztUeulta1u Firebase

¥ Firebase

w3aLdan Realtime Database

Realtime Database

Hosting
() Functions

M. MLKit

amnados

Analytics

fllaastiuduamsuinwannuaweius

anANulaansadaniu Realtime Database X

wlasryTaseasietayauay anasdasasenguiasnenanulaaafalvitananasan
BHUSLGN [

O SuduluTvuadan

.read": true,
.write”: true

o nnAUNINIdwasgiutalanadamay
ausaauiadauliviswranatdula
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anztUeulta1u Firebase

¥ Firebase iot-project ~

& Project Overview o Database B2 Realtime Database ~

ARn daua ng dauadiTa s ldou

Authentication Copy URL Firebase o

Database o
e (co I 1y (s IW/diot-project-8bb54. firebaseio.co!

Storage

Hosting o ngaudaaadolanvuailuaisisar autunnauazalug un'ly wiaavdayaly
Functions

ML Kit iot-project-8bb54: null

AMULESET

Analytics

Spark

Wi S0/1fau
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library setup

aulnanlausia Firebase 195U arduino

https://github.com/googlesamples/firebase-arduino/archive/master.zip

wwulausna Firebase Tu arduino IDE

[
7 i : Manage Libraries...
@ Arduino File Edit Tools - H
Verify/Compile !
Upload #$U
Upload Using Programmer {+8U Bridge
Export compiled Binary NS Esplora
Ethernet

Show Sketch Folder #$BK Firmata

! Keyboard
Add File... Mouse

Robot Control
Robot IR Remote
Robot Motor

SD

Servo
SpacebrewYun

LSS B

Select a zip file or a folder containing the library you'd like to add

firebase

Name ~  Date Modified

! 2uenin™ 14 nsngan a.d. 2017, 14:44 u.

File Format:  ZIP files or folders

Cancel | Choose |

U 1.0 (ESP-12E Module), 80 MHz, 921600, 4M (3M SPIFFS) on /dev/cu.wchusbseriall4110
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EX18 FIREBASE_COUNTER

fegmadey Mswiausie ESP32 WhiugiudeyasaulatGoogle Firebase FuluuinisuuuSealvid

maslinnudendusgsunnlulagiu

NAANSTLARD  ALUAPITDANUNNNIBUL  Firebase  wazhansAdaviiuduluiazs+l  vunaulwarad

151Ny arduino wag Firebase wuulsealnil

[ X N EX18_FIREBASE_COUNTER | Arduino 1.8.5

EX18_FIREBASE_COUNTER

#include <WiFi.h>
#include <I0Xhop_FirebaseESP32.h>

]
1
1
1
]
\//Firebase config here 1
1#define FIREBASE_HOST "smtled-f6bc8.firebaseio.com" '
l#define FIREBASE_AUTH "u7j7XhFN57gnDpmIfUrESbj9tiy4RVKm3bnNHAQC" !
:#define WIFI_SSID "plutter" :
1#define WIFI_PASSWORD "visit@lz2" |
1
1
1

int i = @;
void setup() {

Serial.begin(11520@);
WiFi.begin(WIFI_SSID, WIFI_PASSWORD);
Serial.print("connecting");

while (WiFi.status() '= WL_CONNECTED) {
Serial.print(”.");
delay(5@0) ;

}

Serial.println();
Serial.print("connected: ");

ESP32 Dev Module, QIO, 80MHz, 4MB (32Mb), 921600, None on [dev/cu.SLAB_USBtoUART




199

EX18 wanabavy counter UU Firebase wuuisgalnil

Jdevjcu.SLAB_USBtolUART

fat # console firebase.google.com/u/1/project/smtled-f6bcB/databas

Send

FeESP:iZ: Get Set Push Stream value on Firebase via ESP32

set
set
set
set
set
set
set
set
set
set
set

et
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set
set

/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber
/CounterNumber

Autoscroll

to &
to 9
to 10
to 11
to 12
to 13
to 14
to 15
to 16
to 17
to 18
to 19
to 20
to 21
to 22
to 23
to 24
to 25
to 26
to 27
to 28
to 29
to 30
to 31
to 32
to 33
to. 34_
tq 35}

Both NL & CR

o

115200 baud

Clear output

smiLED «
Database &= Realtime Database ~

Doyad1589

.
ABYA N

G2 https://smtled-fébc8 firebaseio.com/

smtled-f6bc8

i
L GounterNumber:la 5 I

| . I
- message: "Welcome to IoT training.
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EX19 FIREBASE DHT11

fegmadey NsileNse ESP32 Whiugiudeyasaulal Google Firebase FuluuinisuuuSealvi

maslinnudendusgsunnlulagiu

nadnslaRe  azdsrngamgiuaseuduluifivuugiudeyaeeulall  Firebase  uazwamINauu
dashboard Tulwld html uwuuSealntd awnsaglasulusunsy web browser Miluloiu google

chrome

99999999V OLO00 .
VINGND D13D12D14 D27 D26 D25 D33 D32 D35 D34 VN VP EN
HhHHHHMHHHHHlF

3
(]
L]
e o @ o o
e & @ o o

Llslililnliin

3V3 GNDD15 D2 D4 RX2 TX2 DS D18D19 D21RX8 TX@D22 D23 '
H999989999POSPoe

GPIO 15

3V3 e o @ o * o o o 0 e o o 0o 0 e o 0o o
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EX19 uandtayagmungiiuazainuiuuy Firebase

€ EX19_FIREBASE_DHT11 | Arduino 1.8.4 - o X

smiLED ~

File Edit Sketch Tools Help

#include

finclude

EX19_FIREBASE_DHT11

<WiFi.h>

e <SimpleDHT.h>

<time.h>

// Config Firebase

#define FIREBASE HOST "smtled-fébc8.firebaseio.com"

#define FIREBASE AUTH "u7j7XhFN57gnDpmIfUrESbj9tiy4RVKm3bnNHAQc"
#define WIFI_SSID "plutter”
fdefine WIFI_PASSWORD "wvisito0l2"

int DHTPIN =

83

SimpleDHT11 dhtll;

<I0OXhop_FirebaseESP32.h>

/ / SeyTwidiwiensgw DHT11

byte temperature = 0; //Awaaudsinua1gnenn i

byte humidity = 0; //mvikaaudsinuaanHT R NANS
char ntp serverl[20] = "time.navy.mi.th";

char ntp_ server2[20] = "clock.nectec.or.th";

char ntp server3[20] = "th.pool.ntp.org";

void setup () {

Serial.begin(115200):

Database

8- -L2tnbXjUx6wqOESKIXW Humidity: 73 % Temperature: 26 *C
| ) pushed: /1ogDHT/-L2tnlh-af61Y3X5n83z
ﬁ -L2tndBcUYxT1eu1TEiJ Humidity: 73 % Temperature: 26 *C
é -L2tnerNJQZigm-VLMrJ pushed: /1ogDHT/-L2tnnMk@alVZRpgNmQu
Humidity: 73 % Temperature: 26 *C
a 1 2ingXNa-G=7CEM.:Om pushed: /1ogDHT/-L2tnp3eo8hFaSqwncdt
€ -L2tniK0-A-0ZTEUUPs2 Humidity: 73 % Temperature: 26 *C
6 - -L2tnkOvHz4bSYZYDKLp pushed: /1ogDHT/-L2tngivCbnF12gBzQLN
! Humidity: 73 % Temperature: 26 *C
Q- -L2tnlh-af6lY3X5n83z pushed: /10gDHT/-L2tnsPEI4fFIymImjGw
ﬁ -L2tnnMk0a1V2RpgNmQu Humidity: 73 % Temperature: 26 *C
| pushed: /1ogDHT/-L2tnu3GRablEXeNkH3m
?r—-LZtnp3e08hFa5qwncdt Humidity: 73 % Temperature: 26 *C
- -L2tngivCbnFI2gBzQLN pushed: /10gDHT/-L2tnviHVUleCIMLhViw
@- -L2tnsP6I4ff9ym9ImjGw Humidity: 73 % Temperature: 26 *C
| pushed: /1ogDHT/-L2tnxM4YtD-rJYSAaX3
8- -L2tnu3GRahIEXeNKHIm Humidity: 73 % Temperature: 26 *C
©- -L2tnviHVUIeCIMLhVWw pushed: /1ogDHT/-L2tnz@4_0p@MIylztp8
i Humidity: 73 % Temperature: 26 *C
° ~L2tnxMAYID-rJYSAaX3 pushed: /logDHT/-L2to-ecOTIMKASPn_93
Q- -L2tnz04_0pOM9y1ztp8 Humidity: 73 % Temperature: 26 *C
é -L2to-ecOT1MKAsPn_93 pusl_'net._:i: /10ogDHT/-L2tolJo3Rc_tV5gQA7M
Humidity: 73 % Temperature: 26 *C
Q- -L2to1Jo3Rc_tV5gQATM pushed: /1ogDHT/-L2to2x_wqRSjmKlctlz
f. [-L2to2x_wqR5jmK1ctlz  + XJ Humidity: 73 % Temperature: 26 *C
l i e pushed: /1ogDHT/-L2to4fvAPSWhsUhBo68
humidity: 73 Humidity: 73 % Temperature: 26 *C
temperature: 26 pushed: /1ogDHT/-L2t06JuEYBAKSTI9h95
- time: "2018-1-15 19:34:2
| h ; baud |
ﬂ L2to4fvAP5WhsUhBo68 4 Autoscroll Both NL & CR |~ | 115200 bau ﬁ Clear oy
a - -L2to6JUEYBAKsTI9h95 I
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EX19 uandtayagungiiuazainuiuuy Firebase

A1waziden APl lialu1a51e dashboard

ee® <

i8]

a @ console.firebase.google.com/u/1/project/smtled-t6bca/overview & [+]

GitHub - ioxhop/IOXhop_FirebaseESP32: Get Set Push Stream value on Firebase via ESP32 smMILED = nwin = Firebase console

¥ Firebase

STABILITY

ANALYTICS

GROW

AnaanlAnan Firebase

000 <

in}

smiLED ~ Tufitenans

GitHub - ioxhop/I0Xhop_FirebaseESP32: Get Set Push Stream value on Firebase via ESP32

Y e

Eu@ﬁauwa Firebase

u

Suau 1Fulani

v Firebase T 1l Firebase Tush i Firebase ufl
uan i0S BpRn udy Android 984 Guuayaninn
L]

Suwastaaiioanuiieos nrsduath uasionssw lway woa Firebase

#1579 Firebase

2 # console.firebase.google.com/ufl/project/smtled-fébc8/overview & [+ ]

SMLED — e — Firebase console

1y Firebase luiiuualaninmn

Anapnuaxetaya [eduaalifiduasananos HTML 903n nauuin script dug

<script sre="https://www.gstatic.com/firebasejs/4.8.2/firebase.js"></script=
<script>

// Initialize Firebase

1
1
1
1
1
1
1
1
1
1
1
L

var config = {

i

apiKey: "AIzaSyA13XgnEQiChzR1ltfalzddz2dbBiZ&6bTBk",
authDomain: "smtled-fébc8.firebaseapp.com”,
databaseURL: "https://smtled-fébc8.firebaseio.com”,
projectId: "smtled-f6bc8”,

storageBucket: "smtled-f6bc8.appspot.com”,
messagingSenderId: "638387958542"

FIrebasE TN TIaTiZEeApy Sonfig).

</script>

quasayanslUiioEeug Get Started with Firebase for Web Apps (3

inAmfigniu Firebase

Eirebase Web SOK AP| Reference [4

dmiuiuua
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EX19 uandtayagungiiuazainuiuuy Firebase

1lAnNlAa1N Firebase N vguni

[ XX ] index.htm| — ~/Documents/IOT-RSU/2.PPT_Basic_ESP32_Rev2_14-Jan-18/FirebaseDashboard
§ index.html

et" href="c imate.m

HOHUAZAT M

tString: "HH:mm"

lauseneu FirebaseDashboard.zip (index.html)

LA J [] SMT IoT Firebase Dashboard % ) visit

C v @ file:/Users/visit01/Downloads/Firebase-Temperature-Humidity-Dashboard-masterfindex.html vr g Q BO C

SMT loT Firebase Dashboard

’
62 % ONLINE

& a & a a
& amuviqd & ANNTURUNNS = uaia

Dalwa index.html
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EX19 uandtayagungiiuazainuiuuy Firebase

Walnd index.html

©® ® ® [ SMT IoT Firebase Dashboard \ R 3 visit

C 1Y @ file:{Usersvisit01/Downloads/Firebase-Temperature-Humidity-Dashboard-masterfindex.html ¥ B ¢ @ EQ O :

SMT loT Firebase Dashboard

e T —
62 % ONLINE

- = J’ ar
& amungd & ANNAURUNNS = uasa

® ® ® 3 SMT 0T Firebase Dashboard % \ Y ) visit

C (0 @ file:fJ/Users/visit01/Downloads/Firebase-Temperature-Humidity-Dashboard-masterfindex.html v¢ B ¢ © EQ O :

SMT Ic|)_T Firebase Dashboard

-
WA NUAZAMNIUTHANG

80.0 A

N e ——

0.0
10:30 10:40 10:50 11:00 11:10 11:20 11:30 11:40 11:50 12:00 12:10
Trial Version CanvasJS.com
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EX20 FIREBASE LED MULTITASK

fegmadey Mswiausie ESP32 WhiugiudeyasaulatGoogle Firebase FuluuinisuuuSealvid

maaldmnudeudusgraunnlulagiu

Naansnleme ansanIunuln Uavaenln LED lnenisnaduaindiivell antusvomasnali LED 9sgn
delusnamiigiuteya Google Firebase wuulipalni wenatnidsanunsawdsuaniug “LEDL” Wi

moulavad Firebase Woniuaunaanln LED1 laanee

f08191ara15nl975n15v197U CPU kuU Multitask Wi @9 ESP32 @13115039n15vM9Ulae 198 eun1u

FreeTROS

nsTheTunUuTaAmans

afmens (multitasking) Tu ESP32 A9 Asvinsumaivaiutuiunuly 91iuun1imsadouda1us Uouas
Weetaliluvazifemmassuanusmanaluaindluselunanfontu  viemsvilwnsewiudu
Fomeziiieuandiifiuigunsaifdshauluvasidesresiunsiaaeuteyaiiunanwuie s ingaumyd

dglj [~3 %
ANUTY LUUNY

\Hiousn Wi ATIVADUDUNNH uaas OLED

FreeRTOS
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ASMN9TULUUNARNIEN

MultiTasking FreeRTOS

[

Junsiauluuratenssuiunsiunafennu wazfaunsanivuaseaunuaney (Priority) 16 A
a1unsall ESP32 aldszuu FreeRTOS Win¥igdnn1s lagitn1snisuusienaasves MCU A3uAuATg
MUveLAag task Suninsinanuludnwazidiidainians lneusiaz Task 22uenn159191U99NINNAY

PY199d5Y

WanWuU xTaskCreate() d1U5UN1ITE519 task
/* Create the task, storing the handle. */

xReturned = xTaskCreate(

vTaskCode, /* Function that implements the task. */
"NAME", /* Text name for the task. */
STACK SIZE, /* Stack size in words, not bytes. */
(void *) 1, /* Parameter passed into the task. */

tskIDLE_PRIORITY, /* Priority at which the task is created. */
&xHandle ); /* Used to pass out the created task's handle. */
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EX20 Aauaunaanln LED uu Firebase

L]
L]
(]
e ¢ o GEEEED <
(]
.
[ ]
.
-

)9 VOVIVHVO00 el A A A
D14 D27D26D2S D33 D32 D35 D34 VN VP EN e & ¢ ® & & & & 0
.H%HHHFHH‘RHHHIE PPN PPN
* o @ * @ @ o ¢ o
} -
e | e o 0 . e e o o ¢
o
o
]
aw
Rl
= =l o e e 0 e o o o ¢
."‘E]l' - e e e 00 8 0 0
o= L e
33 GNDD1S D2 D4 RX2 TX2 D5 D18D19 D21RX8 TX8D22 D23 VAVIV WAV VAVEVEAVAN
9999999y 9PPIOEHOO oo 0 0 @ e o o 0o ¢
e e 0 0 o e o 0 o ¢
GPIO 18
e o o o 9 ® °o @ o o * o o o 0 e @O @ o o * o @ o
e o 0o 0 o oo 0o 0 o e e o 0o 0 o o 0o 0 0 e o 8 0 ¢

[ XX ) TESTFIREBASE | Arduino 1.8.5

TESTFIREBASE

#include <WiFi.h>
#include <IOXhop_FirebaseESP32.h>

// Config Firebase

#define FIREBASE_HOST "smtled-f6bc8.firebaseio.com"

#define FIREBASE_AUTH "u7j7XhFN57gnDpmIfUrESbj9tiy4RVKm3bnNHAQC"
#define WIFI_SSID "plutter”

#define WIFI_PASSWORD "visit@12"

int LEDPIN = 4; //GPI04 LED

int SWPIN = 18; //GPI015 (ADC2_CH3)

boolean state = 0; //ivuaendauds state inany @ iuanisuau Cannusda)
boolean oldState; //dmuaardauds i dudaias @ du 1

boolean data; //nwuasndaudsiiudaias 0 fu 1

J/ /= mmmmmm e 11/

void Taskl(void *p){

pinMode(LEDPIN, OUTPUT);

while(1) {
digitalWrite(LEDPIN, Firebase.getInt("LED1"));
vTaskDelay(500 / portTICK_PERIOD_MS);

L I K, |
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EX20 Aauaunaanln LED uu Firebase

GD  https://smtled-fébc8.firebaseio.com/ ° e :

smtled-fébhc8
i CounterNumber: 155
@3- DHT11Data

- Erfrrmessage: "Welcome to IoT training."

GD  https://smtled-fébc8.firebaseio.com/ ° @ 5

smtled-fébc8

L CounterNumber: 155

@ DHT11Data

L message: "Welcome to IoT training."

eoee /dev/cu.SLAB_USBtoUART

Send

rst:0x10 (RTCWDT_RTC_RESET),boot:@x13 (SPI_FAST_FLASH_BOOT)
configsip: @, SPIWP:@xee
clk_drv:0x00,9_drv:0x00,d_drv:0x00,csd_drv:0x00,hd_drv:0x00,wp_drv:0x00
mode:DI0, clock div:1l

load:@x3fff0018,1len:4

load:@x3fff@@1c,len:956

load:@0x40078000,1en: 0

load:@0x40078000,1en:11904

entry 0x40078a3c

connecting........

connected: 192.168.1.111

SW current state: 1

SW current state: @

SW current state: 1

Autoscroll Both NL & CR 115200 baud Clear output
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PROJECT

EX21 SMART FARM PROJECT

Megrmedeu MsUsEEndly ESP32 AtuAun1sUgnituwuudInsuzuuy SAMRT FARM  dadeyaiin

CLOUD uazaunsann1svineus1umne dashboard uuaunsahdgla

wdnMsny SdumesTaautuluiuianaeiitivua Guui) ssuvezlavasal LED udruduiiou
A5BUMSTURIY Line Notify ssuudilituinvhauiiosaidulinusseznanisivun Uavasslu
LED ududssenumsvinuaiaduysaliiu Line Notify uidhdesnisseminvuliies fanusarildlasns
Yuaind

a

FLUVLTWNUAWNGY W0 Blynk server @1mnsagA1Induwediigg Wy Anuduuas  gungd

U

ANMUTUFUNNS an1uzvaUu1 VU dashboard Tuausnaag wu dsde louwws 1o
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L B B

..

-
-
.
-
-
-
Ll
-

LA
. e
LA
. LA
- LR
" e e
L A A I
" e e
LI
LI A
. . e
L . e LA L L

fritzing



2018-2-13
2018-2-13
2018-2-13
2018-2-13
2018-2-13
2018-2-13
2018-2-13
2018-2-13
2018-2-13
2018-2-13
2018-2-13
2018-2-13
2018-2-13
2018-2-13

Current time:
19z
1 B
19:
19:
19:

2018-2-13
2018-2-13
2018-2-13
2018-2-13
2018-2-13
injection
2018-2-13
2018-2-13
2018-2-13
injection
2018-2-13
2018-2-13
2018-2-13
injection
2018-2-13
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EX21 SMART FARM PROJECT

19:
19:
19:

19:
19
19:

19:

=337
:34:
=351
{5
=377
138:;
397
:40:
81
142
:43:
44
145
:46:

52

Soil value
Soil value
Soil value
Soil value
Soil value
Soil value
Soil value
Soil value
Soil value
Soil value
Soil value
Soil value
Soil value
Soil vvalue 8%

2018-2-13 19:1:41
2041,
5:47,
6:48,

14:
14:

14:
14:
14:

14:
17:
17:

17:

15,
22,

23,
45,
52,

53,
1,
1@,

12,

5019:5:48

S0il value 8%
5019:8:27

Start water injection
Manual stop water

Soil sensor value: 69%
Start water injection
Manual stop water

19:15:57
Start water injection
Manual stop water

Soil se

nilgau Blynk
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JHT11 =]
o HUMIDITY ul TEMPERATURE  LIGHT ~ WIFI
100 100 100 10C

% T
50 SC
25 2
] J i [
226 2232 2239 2246 2252 2258 2306 2312 2319 232
Live 1h B6h 1d 1w 1m 3m “ee

JHT11 =1
o HUMIDITY .l TEMPERATURE LIGHT ~ WIFI
100 100 g 100 100
™ 75
30 5
a2
|
|
1—1 II
f 18 19 20 21 22 Fa

Live 1h 6h 1d 1w Im 3m -
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Send

[4056] Connected to WiFi
[4056] IP: 192.168.1.103
[4@56]
(AN O
VA AV AV V&Y SRV
VAR SV ANSR A V4 AV AN
/___/ v@.5.0 on ESP32

[4061] Connecting to 128.199.204.127
[4128] Ready (ping: 31ms).

Welcom to smartfram IoT

WiFi Connected: 192.168.1.103
WiFi signal RSSI: -68dBm
Waiting for time.

2018-1-19 23:47:12, Soil value 44%

Current time: 2018-1-19 23:47:12

2018-1-19 23:47:27, Start water injection

POST /api/notify HTTP/1.1

Host: notify-api.line.me

Authorization: Bearer Ynzzovc8dway85pRSIKNvtUIAz1kPnvBPsOMUpaBWRA
Cache-Control: no-cache

User-Agent: ESP8266

Content-Type: application/x-www-form-urlencoded

Content-Length: 29

message=Start water injection

2018-1-19 23:47:38, Manual stop water injection

POST /api/notify HTTP/1.1

Host: notify-api.line.me

Authorization: Bearer Ynzzovc8dway85pRSIKNvtUIAz1kPnvBPsOMUpaBWRA

Both NL & CR

Autoscroll

Clear output

|2 115200 baud

PUADULA
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¥ Firebase

B8

# Project Overview

DEVELOP

== Authentica

=
By
®

Hosting

Test Lab

ANALYTICS

4l Dashboard

Spark

PEIELERT]

L3DrsoNh6YZAIYGSXBL
3 -L3DsL47je0KTMWSyFJa
@3- -L3DsnPj60AVWSEKOmg-
@- -L3DtGNHa_pal 69bGtKq
- -L3D1ik3DzeXwWHETBEIV
d_] - -L3DuAbCgyelPwQHJnUQ
{:] -L3DucXfBEnsKq60PkF8
@ -L3Dv4s872K79rF_nd7T
©- -L3DVY5{9CZuZ1mAHZID
- -L3DW-jEOvbZAVAUAOAg
- -L3DWSTmfEQyUqFXerly
- -L3DwumZv4SKDi-mAdra
- -L3DxN43GCImoGhhN8Sq
a - -L3DyMCzovHzyR57KARK
- -L3DyoQeubPQS7h958yE
ﬂ - -L3DzGIEKRWTJusPqOIv

- - -L3DzjOmf2WN6ktKeyAH
E L humidity: 8@

‘ Idr: 56

\ soil: 68

temperature:

‘ time: "2018-1-19 22:17:22"
wifi: 43

-L3E21269fFreQovxJKJ

9111 Firebase
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& console.firebase.google.com/u/1/project/smtled-f8bcs/database/smtled-f6b & LTJ o 4+

lienss A s
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HUMIDITY

TEMPERATURE

0 .

LIGHT

WIFI

82%m 19:17
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Widget:

Widget Humidity V1
Widget Temperature V2
Widget SoilValue V3
Widget SoilLevel V4
Widget LightValue V5
Widget LightLevel V6
Widget RelayControl V7
Widget LedStatus V8
Widget RelayStatus V9
Widget WifiSignal V10
Widget Wifivalue V11
Widget Terminal V12
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] = o & 0 .4 75%M 10:56 & = o & 0 .4 75%H 10:56

@ Humidity ) @ Humidity

V1 Humidity V2 Temperature

= = o & 0 a4l 75%H 10:52 B e o & 0 .4 75% M 10:53

SOIL LEVEL

SOIL VALUE

V3 Soil Value V4 Soil Level
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] = o & 0 a4l 76%H 10:51 & = o & 0 .4l 76%H 10:52

LIGHT LEVEL

LIGHT VALUE

V6 Light Level

& = o & WD . 75%@ 10:55

V7 RelayControl V8 LED status
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V9 RelayStatus

Wifi Signal Wifi Value

V10 WifiSignal V11 WifiValue



2 + T 0.4 75%8 22:00

Home

Terminal

TAB Wiliiian Wiget ->
interface ->TAB uwaqssen
ANgL
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1 2 T 0. 75%6E 2201

Example:
terminal.print("Hello World")

Terminal 1147 Widget

-> Display -> Terminal
V12





