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INTRO - WHAT 1S THE ESP327

ESP32 is a low cost, low
power microcontroller series.
Designed and supported by
Espressif systems.

» Integrated WiFi

» Dual core Tensilica
Xtensa LX6

» Bluetooth Smart
Tranciever

Fig: ESP? ESP? ESP? ESP? » Sucessor to the ESP8266

» Relatively new, about
one year old
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INTRO - WHAT 1S THE ESP327

It is a microcontroller series.

» ESP32-CoreBoard or
ESP32-DevKitC by
Espressif systems

» ESP32-WROOM-32

» Olimex ESP32-EVB

» Sparkfun ESP32
Thing

» Many more
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INTRO - WHAT 1S THE ESP32 THING?

It is an ESP32 implementation by Sparkfun.

pakfu
ESP32 Thing
g B Pin 0
4 ‘.‘ 3 Button

IR IRy

» Integrated Lithium-Ion
battery charger - charge
using micro USB

» Breadboard compatible

» Large amount of 10
exposed

» Close to the Dev board

Micro-B USB
(Power/Program)
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INTRO - WHAT 1S THE ESP32 THING?
SparkFun ESP32 Thing (DEV-13907) B

DAC
Antenna cno sPI
Control UART
‘Arduino Touch
Reset button Button: GPIO 0

Misc
/ADC1_0* GPIO36* SensevP 36 GND *GPIO: Port Input Only
ADC1 1+ GPIOZ7 CapvP 37 21 SDA  GPIO21/ v_spi 1o *ADC: Preamplifier ADC
/ADC1 2* GPIO38* CapVN 38 X CLK3  GPIOI | uo_1xp GPIO 33V tolerant only

ADC1_3* GPIO39* SensVN 39
Touch9 ADCI 4 GPIO32 XTAL32 32

RX  |CLK2 GPIO3! uo_rxo
22 |scL  [GPIO22 v_spiwe uokTs

Touchs ADC1 5 (GPIOE3 XTAL32 33 19 MISO GPIOIS v spi o o crTs
VDET] ADCI 6 GPIO34* 34 23 MOSI  GPIO23 v_spi o
VDET2 ADCI 7 (GPIO35* 35 18 SCK GPIOI8 v_spi_cik
DAC1 ADC2 8 GPIO25 25 5 GPIO5 " v spi_cso LED
DAC2 ADC2 9 1s GPIOI15 Abc2 3 HsPI_CsO Touch3
Touch7 ADC2_ 7 2 cs GPIO21 Abc2 2 HSPI_WP Touch2
Touch6  HsPI_clk ADC2_6 (] CLK1  GPIOO apc2 1 Touchi  Button
Touchs HsPlLQ ADC2 5 4 GPIO4 ADC2 0 HSPI_HD TouchO
Touch4 HsPID ADC2 4 7@ fiva GPIOI7 u2 XD
16 GPIO16 vz RxD
3vs v
Jumpers e EICND |
vBAT  VEATE
vuse | VSEN
GND GND
‘ml:mBConnector
3ST Connector for single celled LiPO
Power LED
o) ESP32 ADC Preamp
ESP32 VCC range: 2.2V-3.6V Dual-core Xtensa 32-bit LX6 When using preamp 270pF cap
VBAT: direct to battery (and charger) Up to 240MHz connector from VP to CAPP
VUSB: direct to USB (5V) 520kB internal SRAM
VCC: Output of regulator 3.3V/600mA  4MB external flash Other

Up to 250mA during RF transmissions Hall Sensor

Multiplexed 1/Os allow up to

- 18 ADC channals Temp sensor (-40C to125C)
e I UART e SD/SDIO/MMC H Il
Wifi: 80211 blg/n/eli 3 UART interfaces jost controller
2 12¢ inerta
'WPA/WPA2/WPA2-Enterprise/SPS 2125 :"‘\‘l:’h::
Bluetooth:Bluetooth 4.2/BLE JLELEDEWR otputs

2DACs
10 Capacitive Touch Inputs
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INTRO - WHY IS IT USEFUL?

Fig: ESP32-Thing by Sparkfun

> JoT use-cases: sending
sensor data to the
internet

» Wearables: small,
battery powered and
wireless

» Arduino like applications
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INTRO - ARE THERE ALTERNATIVES?

» ESP8266

» Less powerful

» Cheaper

» WiFi connection
unreliable

» No bluetooth

» Arduino UNO WiFi

» Less powerful
» More expensive
» Larger

» No battery plug

Fig: ESP 8266 » Many others
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INTRO - HOW TO PROGRAM THE ESP327
ESP-IDF

Arduino » C/C++ toolchain
» Easy to get sta.rted » Hard to setup
g Lir%i:;or;:gz:r:isl » IDE of your choise
» Libraries » JTAG Debugging
» Very limited 'IDE’ > (Free)RTOS
» No debugging » Full functionality
» Limited functionality Micropython
» Python 3.x
w » REPL
» Limited functionality
ARDUINO PlatformIO

» Aduino like
» IDE based on-Atom

Fig: Arduino logo
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HANDS-ON - HELPFUL KNOWLEDGE

» Experience with Arduino environment or cross compiling
for microcontrollers

» Reading Serial communication

» Basic knowledge of git
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HANDS-ON - GETTING STARTED
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http://0110.be/posts/ESP32
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HANDS-ON - BLINK
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Blinky blink

RN Ge
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HANDS-ON - HELLO WIF1
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Fig: WiFi connection
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HANDS-ON - HELLO WIFT - UDP or TCP?

TCP over IP

»

»

Order guaranteed

Data checked and
potentially resend

High latency

Ideal when you need
guarantees

Think in streams

>

>

v

v

v

UDP over IP

Order not guaranteed
Data can disappear
Low latency

Good for real-time data
(audio/video)
Think in packets
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HAaNDS-ON - HELLO WIi1F1 - OSC PROTOCOL

OSC Protocol

» A simple standardized way to pack data
» Universal support and libraries

» Originally developed to connect music instruments
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HANDS-ON - SENDING SENSOR DATA
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HANDS-ON - MESH NETWORKING
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