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Course Overview

* Introduction to MicroPython

* Libraries and Peripheral Control

* Rapid Prototyping

* Building and Customizing Micro Python

* Python Scripting for Testing and Debug
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Courses Overview

CEC 2013 - 2015 CEC 2016 Side Topics 2016

Fundamentals of Embedded Bootloader Design for

Software (2013) MCUs Real-Time Software

using Micro Python

Mastering the Software January 2016

Design Cycle (2014) : . PROMO-PYTHON
Rapid Prototyping w/
Python for Embedded

Systems(2014) Mll\;;(z/ 2\6’[{1 60n

Embedded Bytes

Newsletter

Software Architecture

Design (2014) Bootloader Design for http://bit.ly/1BAHYXm

MCUs
Baremetal C (2015) July 2016

Mastering the ARM Cortex-
M Processor (2015)

Writing Portable and Robust
Firmware in C (2015)

Design Patterns and the
Internet (2015)
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http://bit.ly/1BAHYXm
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non vs MicroPython

non in Embedded Systems
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PyBoard Overview

Writing a first script
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Embedded System Design

Middleware
Drivers and Board Support

Hardware
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Ratings (%)
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Survey of Programming Languages

TIOBE Programming Community Index
Source; www.tiobe.com
30
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== Java

= C
20 C++

w CH#

== Python
15 == PHP

Visual Basic .NET

== JavaScript
== Perl|
Ruby

10

Python
Popularity
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* What is Python?

— Interpreted language
— Interactive
— Object Oriented
* Why use Python?
— Entry level language that is easy to learn

— |s portable
— Supports a large set of libraries
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MicroPython

DesignNews

http://docs.micropython.org/en/latest/pyboard/
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Uses of Python in Embedded Systems
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Python Keywords vs C

Python Reserved Words C Reserved Words

and - as - assert - break - adte —break - case - char - const-
class - continue - def - del - eentinue - default—do - double-
elif - else - except - else —enum — extern - float - for
finally - for - from - global - goto - if - int — long - register-

if -import-in- is -lambda - return— short- signed- sizeof-
Not - or - pass - print -raise- static— switch- typedef- union-
return - try while - with —yield unsigned —void-volatile-while
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Python Data Types

* Numeric * Numeric

* String — Int (14)

e Lists — Long (134563)
. Tuples — Float (14.34)

e , — Complex numbers (14.3 + 0.35j)
* Dictionaries ,
e String

— Myname = ‘Jacob Beningo’
— S = Myname|0] H#s="
— S =Myname[0:4] # s = "Jacob’
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PyBoard Overview

|micro SD sIotI |USB micro-ABI

pin  CpU

name name available timers peripherals aan —_—

Y1 | ce [ AR

v2 || c7 [T

v3 || Bs B E

v4 | Bo ERE

Y5 [{B12 sssH B1
ve |13 HEM——= sex TR

SPI(2)

MISOfF——@

=]
=
N

Y7 [ e14 /BB B

B11

0
=
iy

v8 | 815 HEMRHTNRHEEH wos|——e M2l B10
X9 H B6 [ A7 H X8
x10{ 87 [ e H x7
x11 H ca A5 H x6
x12}| cs a4 | xs
[rsT] = e
[3v3] TPHIEH A1 | X2
[vin] SPHTEH o Ha
peripherals available timers CPY By

name name

i

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

P2

X17 is pulled to GND via 4.7k resistor when USR pressed
P2-P5 are connected to the 4 LEDs

=B SD = A8 is used for SD card switch
g é MMA_INT = B2 is used for accelerometer interrupts
. P E
connect BOOTO to 3V3 and press RST to enter DFU mode
Micro Python pyboard 1 8 P
PYBv1.0  ~~[i i
‘ ’ | % micropython.org
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Alternative Hardware

Netduino plus 2

ethernet i2c power 14 digital ifo
i
M . 1

.’* B DO

.
'
.
'

micro  power 6 analog inputs
sd (+ digital i/o)
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The REPL Interface

: sync filesystemsiilF

: zsoft vebhootlilF
Micro Python vi.3.8 on 2014-12-29; PYBvl.BA with STH3Z2F485RGlRLF
Type "help<>' for more information.ChlF

import pyhlilr

pyb . LEDCL > Lon < > OLr

pyh.LEDC2 > con< > laLr

pyb . LEDC3 > con < > OLr

m

iyh.LED(d).un()Mw

___ Comros | Funton

CTRL-A Enter raw REPL mode

CTRL-B Enter normal REPL mode

CTRL-C Interrupt a running program
CTRL-D Soft reset

help() Displays information on pyb library
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Scripting Mode

Organize - Share with - Mew folder
- Favorites Mame
B Desktop || boot.py
. Downloads | main.py
| Recent Places £ pybecde
. README
J 1ihraries

* boot.py — defines scripts to run on startup

* main.py — start of python scripting program
* pybcdc —windows serial driver

« README — misc board information
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Writing a first script

] ) # main.py
Libraries and external > import pyb
classes
# define LED color constants
LED_RED =1
LED_GREEN =2
LED_YELLOW =3
LED_BLUE =4
Definitions and >
Initialization # Defines the primary loop delay
DELAY_1000MS = 1000
# Create an Led object assigned to the green LED
Led = pyb.LED(LED_GREEN)
# Main execution loop
. | # Toggle the LED every
Primary program loop >l while True:
Led.toggle()
pyb.delay(DELAY_1000MS)
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Loading and Running the Script

1 - Plugin 2 — Copy Scripts to drive

[ This PC -
Mame Date modified Type Size

I Desktop
=y fzeventsd 4/6/2016 3:56 PM File folder
= Docurments

Trashes 4/6/2016 8:23 AM File folder
4 Downloads

._.Irashes A/6/2016 8:23 AM TRASHES File 4 KB

¥ Musi

d Music B boot.py 9/11/2004 2200 AM  PY File | KB
=] Pictures 9/11/2004 Z0D AM  PY File | KE
B Videos 1] pybede.inf 9/11/2004 200 AM  Setup Information IKE
. Local Disk (C:) B myscript.py 9/11/2004 200 AM P File 1KB
= Media (D)

- Project (E:]

= Spare () 3 — CTRL-D or Power Cycle*

aa PYBFLASH (Ge)

EF COMS - PuTTY - | e

aa PYBFLASH (Ge)

¥ Metwork

»& Homegroup

*May need to CTRL-C to interrupt application
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Additional Resources

 Download Course Material for
— Updated C Doxygen Templates (Sept 2015)
— Example source code

f

— Templates “9\&

* Microcontroller API Standard : é&%
« EDN Embedded Basics Articles )

* Embedded Bytes Newsletter
— http://bit.ly/IBAHYXm S\\\Q‘\

From www.beningo.com under

- Blog > CEC Rapid Prototyping with MicroPython
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