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I Spreker

* Edward van Hazendonk

* Sinds 1993 IT engineer

- Netwerken
- Linux (Red Hat, CentOS, Suse, Raspbian)

- af en toe met IoT bezig (vloerverwarming,
bierbrouw monitoring)

- Tenney (Homey Athom cloon)

* vrijetijdsfotograaf
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MicroPython op
microcontrollers

* Waarom een microcontroller i.p.v. bijv een
Raspberry Pi voor Python code

- stroomverbruik

- kosten en uitbreidingsmogelijkheden

- minder OS om je zorgen over te maken

- veel meer I/0 (UARTSs, SPI, 12C, ADCs, DACs)
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I Python vs. Arduino

* Waarom Python i.p.v. Arduino (Processing/C) op
Microcontrollers

- REPL (eenvoudige CLI op de microcontroller
voor snellere Python development, voorkomt
continue compilatie en uploaden van
microcode)

- code is minder complex
- wifi/bluetooth chips inclusief (Espressif)
- Object Oriented vs. C alike 4715



I Ondersteunde microcontrollers

° pyboard
- Kickstarter (2013, micropython ontwikkeling)

* Damian George
- STM32F405, 192 kB RAM, 1MB Flash, microSD

 ESP8266 (1core, 96kB RAM, 512kB-4MB Flash)
* ESP32 (2core, 500kB RAM, 4MB Flash)

* WiPy (ESP32, 4MB RAM, 8 MB Flash)
* http://docs.micropython.org/en/latest/index.html ., .



I Pyboard
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VIN: 3.6v - 10v power input
(supplied by USB when USB connected)
3V3: regulated 3.3v output only, max 300mA
VBAT: battery backup input
A3V3: analog reference connected to 3V3 via inductor

inner row ‘Q il |

P5
| VBAT

X9/X10 are in 12C mode when accelerometer is in use
X17 is pulled to GND via 4.7k resistor when USR pressed
P2-P5 are connected to the 4 LEDs

SD = A8 is used for 5D card switch

MMA_INT = B2 is used for accelerometer interrupts
MMA_AVDD = B5 is used for accelerometer power

PYBv1.0

MicroPython pyboard
M micropython.org

HB3 (USR)
H €13 (3mA)
H CO

Ccl
H C2

C

outer row connect BOOTO to 3V3 and press RST to enter DFU mode

X17
X18
X19
X20
X21
X22
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I ESP8266/NodeMCU
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WeMOS mini D1 8266
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ESP32/WROOM Kit

ESP-WROOM-32 DEV KIT

MADE BY GUSTAVO MURTA BASED ON JAN 2018
wew . pighixxx.com/test/portfolio-items/new-esp32-wroom32-module/

MODULE
+3.3V REG :E ' ] aw
ENABLE E:} o\ £ bero23 veP1ID zsraoed
(BB 100 BB 5ons VP 21036 [\ o ESEN ¥ o\ T 657022 fomc [ 00RTS v
WWW&"&WW”W ol 1 o\ L1 10l | oncees ] [0oTHD fcusaims]
ercrod RBEIB voerd ] o34 [T\ o fel ] *\ AT ens VORXD caxcurs]

lercIoS m voer | Gero35 KE1\ e

bai37 k8 sracs S o3 EE\ e
BAET rcio6 RBEEE buc= p1o25 FT1-\ @
BAEEZ rcio? RIS b1 Gr1026 FEF\ o

| o\ £ &m18 o 06CTS | vrrd |
_ N\ £ G018 heprCiK s roamas
Wy 34 e e

llllLlllilillllIllly
18 19 GND 21 R
& ;
g

[ =

[fouch? krcro17 BBENR bac=y 6p1027 ETF\ @ 1l 5 O\ 5] 6P1017 fscemm 1 TXD) fesyouras

|/ st heserci| urMS | ffoich® rcrolé BBGRIB e 4 ol 4 K-\ o — o o\ 1016 e uaRXD) fissonind
[ ]
o

wsartD) (spoama)

Hsooara|| seser || wrOI | [TotiehS ArcaolS

o 15 AW
GND

[sooam3 o0 | HTCK | foerch krcrot 4 JBE puct el 3 FIE1\ o

oo eszoniad nRXD! <2110 | (G109 | EIF-\ o

A

o\ 2] 610 b o 0B
. M /e8| s T rerold] ffopehd) ey

.......

e
e

> ([

M

o0un3fisyoany LA TXD) serwP | Gp101B FI1\ @
[soze [ [isiow [inRTS | ercse el EE-N o
+5.8V INP

Y & Z - : e L -
d ." o\ ~EF) Gorob | sercik | 1aCTS ) ssaci || s

9/15



3.3V
GPIO 2 (12C1_SDA)
GPIO 3 (12C1_SCL)
GPIO 4 (GPCLKD)
GND

GPIO 17

GPIO 27

GPIO 22

3.3V

GPIO 10 (SPI_MOSI)
GPIC 9 (SPI_MISO)
GPIO 11 (SPI_SCLK)
GND

ID_SD

GPIO 5

GPIO 6

GPIO 13

GPIO 19

GPIO 26

GND

GMND
GPIC 14 (UART_TXD)
GFIO 15 (UART_RXD)

K GPIO 18

GND

GPIC 23

GPIO 24

GND

GPIO 25
GPIO 8 (SPI_CED)
GPIO 7 (SPI_CE1)
ID_SC

GND

GPIO 12

GND

GPIO 16

GPIC 20

GPIO 21

Key

@ Power (5 Volts)
@ Power (3.3 Volts)
@ Ground

D General Inputs/Outputs

@ 12C Interface
@ SPI Interface
O UART Interface

) ID EEFROM Interface
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I NodeMCU 8266 I2C schema
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3v3vs 5V I/O

* T.o.v. een Arduino ATMega zijn
microcontrollers meestal niet 5V I/
O compatible, volgend circuit kan
dan helpen

* Een beetje zoeken op Ebay of
Aliexpress kan je helpen een
betaalbare meervoudige I/0
omvormer te kopen

* https://hackaday.com/2016/12/05/
taking-it-to-another-level-making-
3-3v-and-5v-logic-communicate-
with-level-shifters/
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I Adafruit Circuitpython

* Fork van MicroPython door Adafruit industries

* https://blog.adafruit.com/2017/01/09/welcome-to-the-adafruit-
circuitpython-beta/

- Atmel SAMD21, SAMDS51 processoren
- ESP8266, ESP32

- simpelere interface, uniform API

- striktere subset van Cpython

- snellere ontwikkeling

- https://github.com/adafruit/circuitpython#differences-from- 13/15
micropython



I PyCom

* Fork van MicroPython

* https://docs.pycom.io/gettingstarted/introduction.htm|
* ESP32 development boards voor

- WiFi/Bluetooth LE

- LORA

- SigFox

- LTE

- NarrowBand

14715


https://docs.pycom.io/gettingstarted/introduction.html

Handige Links

* MicroPython libraries

- https://github.com/micropython/micropython-lib

 Circuitpython source

- https://github.com/adafruit/circuitpython

 Circuitpython modules voor diverse sensoren

- https://github.com/adafruit/Adafruit_CircuitPython_Bundle
* ESP8266 forum

- https://www.esp8266.com/index.php
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