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Espressif Systems

A world-leading Internet-of-Things company
... taky v Brné :-)

» 2014: ESP8266

» 2016: ESP32

» 2019: ESP32-52

» 2020: ESP32-C3, ESP32-53
o 2021: ESP32-C6, ESP32-H2
o 2022: ESP32-C2, ESP32-C5
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ESP8266
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ESP8266
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ESP8266

@

@

pUvodné WiFi prevodnik k MCU (napfr. k Arduinu)

32-bit CPU na 80/160 MHz, 80 % volné CPU
kapacity

80 kB datové paméti

16 GPIO pin0

obvykla rozhrani: UART, SPI, 12S, ADC, PWM
spaci rezimy

nizka cena
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ESP8266 v praxi

» uzavrené SDK, verze NonOS a OS (FreeRTOS)

» slabd dokumentace, plvodné pouze v ¢instiné

» blob pro WiFi stack, asynchronni volani ,userspace*
» CPU nesmime zdrzet déle nez 10 ms

» polovina RAM obsazena WiFi stackem

» z 16 GPIO pouzitelnych tak 10

» pouze jeden ADC (a jen 10bitovy)

» |2C jen softwaroveé
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eni neduht 8266
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ESP32 = reSeni neduhtl 8266

» komplet open source vyvoj, od zacatku na GitHubu

@ pouze FreeRTOS verze (zadny Non-0S)

» dvé CPU jadra Tensilica LX6 na 160 (240) MHz

» jedno CPU aplikac¢ni, druhé pro WiFi? Ne, plné SMP!

» 512 kB RAM! Volnych pro uzivatele pres 270 kB

@ 36 GPIO, 8xvic a presnejsi ADC, nove DAC, HW 12C, touch senzory
» dlraz na bezpecnost, HW akcelerace Sifrovani

» dlraz na nizkou spotrebu, sleep mody, lepsi vyrobni technologie
» Bluetooth LE a rychlejsi (150 Mbps) a delsi (>1 km) WiFi

@ RTC, ULP koprocesor, Ethernet, CAN, IR, Hall senzor, ...
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ESP32++ 7

dvé jadra jsou prilis (na spotrebu a kremik)
512 kB RAM je moc kremiku a tedy $$$
(rychly pristup do externi RAM by stacil)
Bluetooth asi neni zas tak potreba

nikdo neumi naprogramovat ULP!

nechybi nahodou USB?

@

@
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ESP32-52

» Mikrokontrolér s WiFi a 43 GPIO

» Xtensa® jednojadrovy 32-bit LX7 procesor @240 MHz

e ULP = ultra low power koprocesor s RISC-V ins. sadou
» 320 kB RAM, 128 kB ROM, 16 kB RTC paméti

» az 1 GB externi flash a SRAM pameéti

» WIiFi HT40 (802.11bgn) 2,4 GHz 150 Mbps, TOF méreni
» 43 GPIO, 14 kap., SPI, 12C, UART, ADC/DAC, PWM

» paralelni LCD a kamerové rozhrani pro DVP senzor

» full speed USB OTG
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Espressif's ESP32-52 Wi-Fi SoC
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Co je RISC-V

» otevrena instrukéni sada z rodiny RISC
» SW podpora v Linuxu a FreeRTOS

» prvni komercni jadro od Codasip s.r.o.

jednodeskovy pocitac od SiFive komp. s
Arduinem

b

¥

64bitové vicejadrové CPU pro servery atd.
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ESP32-52 vs ESP32

Plusy:
» nové (uspornejsi/rychlejsi?) CPU
» vice externi flash a RAM (1 GB vs 19 MB)
» Time-of-Flight méreni (pro presnou lokaci?)
» 0 7 GPIO vice, o 4 kapacitni vice
» paralelni 8/16/24bitové rozhrani pro LCD
» rychlé (40 MHz) kamerové rozhrani pro DVP senzor
» full speed USB OTG
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ESP32-52 vs ESP32

Minusy:
> 0 200 kB méné RAM (muze byt smrtici)

» jednojadro misto dvoujadra (problemy ESP8266
zpéet)

» chybi Bluetooth

» chybi Ethernet

» chybi CAN, IR, Hall senzor, mozna i senzor
teploty
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ESP32-52 ++ =7

» katovani kostl - licenci za instr. sadu?

» 320 kB RAM v -S2 je moc malo, TLS pada
» Bluetooth je kupodivu potreba

» pouziva vuibec nékdo to ULP?
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ESP32-C3
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ESP32-C3

@

@

o

Mikrokontrolér s WiFi, Bluetooth a 22 GPIO
RISC-V jednojadrovy 32-bit procesor @160 MHz
400 kB RAM

World controller = dvé navzajem izolovana
prostredi, Trusted Execution Environment, DRM

Bluetooth LE s Long Range
zrejme nejlepsi nastupce ESP8266
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Espressif’'s ESP32-C3 Wi-Fi + BLE SoC

Main CPU

BLE 5.0
Wi-Fi MAC link RF receiver
RISC-V
32-bit
Microprocessor

controller

Clock

Wi-Fi BLE 5.0 generator
baseband baseband

Cache

SRAM RF

transmitter

X
o

Switch

GPIO 2C

SPI 12S

Balun

LED PWM UART

TWAI ADC SHA RSA

GDMA HMAC Digital signature

Temperature sensor XTS-AES-128 flash encryption

Block Diagram of ESP32-C3
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ESP32-52++ = ESP32-53

» dvoujadro LX7 je zpét

» 512 kB RAM je zpéet

» World controller z -C3, USB OTG z -52

> nove podpora pro neuronove site/strojové uceni
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ESP32-53 Maple Eye
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ESP32-S3 vykon NN

» hlaska z Twitteru:

~Running the @TensorFlow lite person detection
example it achieves more than 16FPS with
hardware neural engine support! Without NN
engine it goes down to 2.7FPS..."
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ESP32-C3 + WiFI 6 = 7

» 2,4GHz WiFi 6 (802.11ax)

WiFi 6:
> OFDMA + MU-MIMO = i pro zarusené prostredi
» Target Wake Time = extended sleep

(roky na baterii)
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ESP32-C6

Espressif's ESP32-C6 Wi-Fi 6 + Bluetooth 5 (LE) SoC

Core System

X Wi-Fi MAC
B
Clock
generator
RF

Microprocessor Wi-Fi baseband
transmitter

Bluetooth 5 Link
Controller

Bluetooth 5
Baseband

Switch
12C

128 PMU RTC memory

UART

USB Serial/

JTAG HA

Al A

AES RNG

RMT Timers HMAC Digital signature

Temperature sensor XTS-AES-128 flash encryption
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ESP32-C3 + Zigbee

zigbee

46 produkt | produkti

Sefadit T Kategorie = Cena ~ Znacka ~ Hodnoceni

L

& Top hodnoceny vyrobek @ Top hodnoceny vyrobek

{ @‘
~ Q
13
(136) (25) SILVERCREST® Zigbee 3.0 Smart Home
SILVERCREST® Zigbee 3.0 Smart Home SILVERCREST® Zigbee 3.0 Smart Home Bezdratovy zvonek
Centrélni jednotka Zigbee 3.0 Smart Inteligentni zasuvka
Home Technologie Zigbee 3.0 | ovladani
Technologie Zigbee 3.0 | inteligentni pomoci aplikace | LED ukazatel

Ziklad chytré domacnosti | ovladani ovlddani zapojenych pfistrojii | hlasové
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ESP32-H2

Espressif's ESP32-H2 IEEE 802.15.4 (Thread + Zigbee) and Bluetooth 5 (LE) Combo SoC

Main CPU

Blustooth RF Transmitter

N 802.15.4 5
RISC .V MAC Link
32-bit
Controller

RF Receiver

Microprocessor RF Phase Lock Loop

Bluetooth
5
Baseband

802.15.4 Switch + Balun

Baseband
Clock Generator

Ze} PMU RTC Memory
UART SHA TRNG

ADC AES Digital Signature
Timers
oo
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ESP32-C3-- =7

Katovani kostu level COVID-19:
pomalejsi CPU

méne RAM

> jesté méné GPIO

ale extra ROM navic (?)

[ 7]

[ 7]

¥
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ESP32-C2

» Mikrokontrolér s WiFi, Bluetooth a 14 GPIO

» RISC-V jednojadrovy 32-bit procesor @120 MHz
» 272 kB RAM
» 576 kB ROM
vCetné 1/2/4 MB flash jen v 4x4mm QFN

¥
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ESP32-C5 7?7
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» jako Cb6, ale s WiFiina 5 GHz ?
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Product Selector

Home |/ Product Selector

= 0 _ .
List: 177 items
Part Number @
Please Select d Index Name = MPN

Wi-Fi @ » 1 ESP32-53 ESP32-S3

2 ESP32-53 ESP32-53R2
Bluetooth @ - 3 ESP32-53 ESP32-53R8
Temperature @ w 4 ESP32-53 ESP32-S3R...
Products © » 5 ESP32-S3 ESP32-S3F...

6 ESP32-C3 ESP32-C3
Series @ - 7 ESP32-C3 ESP32-C3F...
Status @ v 8 ESP32-C3 ESP32-C3F...
core @ y 9 ESP32-52 ESP32-52

10 ESP32-52 ESP32-S2R2
Antenna @ - 11 ESP32-52F ESP32-52F...
Package @ » 12 ESP32-S2F ESP32-S2F...

13 ESP32-S2F ESP32-S2F...
Memory @ - 14 ESP32 ESP32-DO...
Peripherals @ w 15 ESP32 ESP32-DOWD
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» ESP-IDF (zalozeno na FreeRTQS)
» Arduino core (zalozeno na ESP-IDF)
» Espruino, Lua, MicroPython, ...
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Co je to TensorFlow (lite)

» 0SS knihovna pro strojové uceni/lumélou
inteligenci od Google

https://www.tensorflow.org/

» Lite verze bézi v 16 kB na MCU ARM Cortext-M3
» portovano i na ESP32
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Co je to WIiFI 6

standard IEEE 802.11ax
RF pasma 2,4 GHz a 5 GHz
rychlost az 9600 Mbps

8x MIMO, beamforming
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Co je to Zigbee

» Standard 802.15.4
» low-rate wireless personal area network
» RF sit na 868 MHz a 2,4 GHz
» rychlost 20/40/100/250 kbps
* mesh
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Co je to Thread

> jako Zigbee ale IPv6 adresovatelné
» komunikace na internet pres ,,edge router”
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Co je to Matter

» puvodné ,Connected Home over IP (CHIP)“
» Home Automation connectivity standard

» finally Smart Home devices interoperability
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Diky za pozornost

... a tésim se na otazky

Petr Stehlik
www.pstehlik.cz
petr@pstehlik.cz
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