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Overview

What's smaller than a Feather but larger than a Trinket? It's an Adafruit ItsyBitsy nRF52840 Express featuring the
Nordic nRF52840 Bluetooth LE processor! Teensy & powerful, with an fast nRF52840 Cortex M4 processor running at
64 MHz and 1 MB of FLASH - this microcontroller board is perfect when you want something very compact, with a
heap-load of memory and Bluetooth LE support This Itsy is your best option for tiny wireless connectivity - it can act as
both a BLE central and peripheral, with support in both Arduino and CircuitPython.

ItsyBitsy nRF52840 Express is only 1.4" long by 0.7" wide, but has 6 power pins, 21 digital GPIO pins (6 of which can be
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analog in). It's the same chip as the Feather nRF52840 (https://adafru.it/DLQ) but really really small. So it's great for
those really compact builds. It even comes with 2MB of QSPI Flash built in, for data logging, file storage, or
CircuitPython code.

The most exciting part of the ItsyBitsy is that while we ship it with an Arduino IDE compatible demo, you can also install
CircuitPython on board with only a few clicks. When you plug it in, it will show up as a very small disk drive with
code.py on it. Edit code.py with your favorite text editor to build your wireless-enabled project using Python, the most
popular programming language. No installs, IDE or compiler needed, so you can use it on any computer, even
ChromeBooks or computers you can't install software on. When you're done, unplug the Itsy' and your code will go
with you.
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Here are some of the updates you can look forward to when using ItsyBitsy nRF52:

Same size, form-factor as the remaining ltsyBitsy mainboards (https://adafru.it/lla) - with a similar but not identical
pinout (there's no pins at the end of the board like most other Itsy's due to the radio antenna being there.
Floating point support with Cortex M4 DSP instructions (https://adafru.it/ENz)

32-bit, 3.3V logic and power with power/enable pin

1024 KB flash, 256 KB RAM

2 MB QSPI FLASH chip for storing files and CircuitPython code storage.

Native Open Source USB stack - pre-programmed with UF2 bootloader

Bluetooth Low Energy compatible 2.4GHz radio (Details available in the nRF52840 product specification)

FCC /IC/ TELEC certified module

Up to +8dBm output power

21 GPIO, 6 x 12-bit ADC pins, up to 12 PWM outputs (3 PWM modules with 4 outputs each)

Red LED for general purpose blinking, mini DotStar RGB LED for colorful feedback

1x Special Vhigh output pin gives you the higher voltage from VBAT or VUSB, for driving NeoPixels, servos, and
other 5V-logic devices. Digital 5 level-shifted output for high-voltage logic level output.

Native USB supported by every OS - can be used in Arduino or CircuitPython as USB serial console,
Keyboard/Mouse HID, even a little disk drive for storing Python scripts.

® Can be used with Arduino IDE or CircuitPython
® Comes pre-loaded with the UF2 bootloader (https://adafru.it/wbC), which looks like a USB storage key. Simply

drag firmware on to program, no special tools or drivers needed! It can be used to load up CircuitPython or

Arduino IDE
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Each order comes with one assembled and tested ItsyBitsy nRF52840, with headers that can be soldered in for use
with a breadboard.

So what are you waiting for? Pick up a ItsyBitsy nRF today and be amazed at how easy and fast it is to get started with
the teensiest Bluetooth dev board we have.
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Power Pins

The ItsyBitsy nRF52840 Express has BAT G USB on the
top left, next to the micro USB port

These pins are:

® BAT - battery inputfor an alternative power source
to USB, the voltage can only be from 3.5V to
6VDC

® GND - Power/data ground

® USB - This is the same pin as the MicroUSB
connector's 5V USB power pin. This should be
used as an outputto get 5V power from the USB
port. Say if you need to power a bunch of
NeoPixels or servos.

You can always put any voltage you like into BAT and the circuitry will switch between BAT and USB dynamically for
you. That means you can have a Battery backup that only gets enabled when USB is disconnected.

If you want to add rechargeable power, a LiPoly backpack can be soldered into these three pins that will let you have a
battery that is automatically recharged whenever USB is plugged in, then switches to LiPoly when on the go:
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Adafruit Lilon/LiPoly Backpack Add-On for Pro
Trinket/ItsyBitsy

$4.95

IN STOCK

Add To Cart

In addition to the three standard power pins, the ltsyBitsy nRF52840 Express has a few more pins available for power
sourcing:

® 3V - this is the regulated output from the onboard regulator. You can draw 500mA whether powered by USB or
battery.

® EN - connected to the regulator enable, it will let you shut off power - when running on battery only. But at least
you don't have to cut a trace or wire to your battery. This pin does not affect power when using USB

® Vhi - this is a special pin! It is a dual-Schottky-diode connected output from BAT and USB. This means this will
always have the higher-of-the-two voltages, but will always have power output. The voltage will be about 5VDC
when powered by USB, but can range from 3.5-6VDC when powered from battery. It's not regulated, but it is
high-current, great for driving servos and NeoPixels.

Analog Inputs

The 7 available analog inputs (AO .. A5 and D10 which is called A6) can be configured to generate 8, 10 or 12-bit data
(or 14-bits with over-sampling), at speeds up to 200kHz (depending on the bit-width of the values generated), based on
an internal 0.6V reference

The following default values are used:
® Default voltage range: 0-3.6V (uses the internal 0.6V reference with 1/6 gain)
® Default resolution: 12-bit (0..4096)

® Default mV per Isb (assuming 3.6V and 12-bit resolution): 1 LSB = 0.87890625 mV

Since the AREF can be scaled internally, we don't have an external AREF pin - it's not needed!

|:| Unlike digital functions, which can be remapped to any GPIO/digital pin, the ADC functionality is tied to

specified pins, AO thru A5 and also D10/A6

PWM Outputs

Any GPIO pin can be configured as a PWM output, using the dedicated PWM block.

Three PWM modules can provide up to 12 PWM channels with individual frequency control in groups of up to four
channels.

|I2C Pins

© Adafruit Industries https://learn.adafruit.com/adafruit-itsybitsy-nrf52840-express Page 11 of 179


https://www.adafruit.com/product/2124
https://www.adafruit.com/product/2124

12C pins on the nRF52840 require external pullup resistors to function, which are not present on the Adafruit
nRF52840 Feather by default. You will need to supply external pullups to use these. All Adafruit I2C breakouts have
appropriate pullups on them already, so this normally won't be an issue for you.

Logic pins

This is the general purpose I/O pin set for the microcontroller. All logic except for pin 5 is 3.3V output and input. You
can usually use 3V logic as an input to 5V, butthe 3V ltsy pins should not be connected to 5V!

All pins can do PWM output - nRF52840 will assign a PWM to any pin you like
All pins can be interrupt inputs - nRF52840 will assign an IRQ to any pin you like

|:| D2 and A1thru A5 are 'low speed' pins, they can be used for < 10KHz signals but not recommended for

higher frequencies so as to avoid radio interference. Any other pins will work at high speeds!

Special GPIO

Since you have PWM/IRQ on any pin, there's not a lot of special pins - they can all pretty much do anything, like
connect a PDM microphone or encoder. Here are the somewhat special pins:

® #0/RX-GPIO #0, also receive (input) pin for Serial1

® #1/TX- GPIO #1, also transmit (output) pin for Seriall

® SDA and SCL - these are the 12C hardware interface pins. There's no pull up on this pin by default so when using
with 12C, you may need a 2.2K-10K pullup on each to 3.3V. PWM output

® #3 - GPIO #3 is connected to the blue LED next to the Reset button - it isn't available on the pin breakouts

® #4 - GPIO #4 is connected to the SW button to the right of the micro USB connector - it isn't available on the pin
breakouts

® #5-GPIO #5. This is a special OUTPUT-only pin that can PWM. It is level-shifted up to Vhi voltage, so it's perfect
for driving NeoPixels that want a 5V logic level input. You can use this with our NeoPixel DMA control library to
automatically write NeoPixel data without needing any processor time (https://adafru.it/BkV).

® SCK/MOSI/MISO - the hardware SPI port for connecting SPI devices, you can use any pin for CS

These pins are available in CircuitPython under the board module. Names that start with # are prefixed with D and
other names are as is. So #0 / RX above is available as board.DO and board.RX for example.

QSPI Flash and DotStar
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As part of the 'Express' series of boards, this ItsyBitsy is
designed for use with CircuitPython.

To make that easy, we have added two extra parts: a
mini DotStar (RGB LED) and a 2 MB QSPI (Quad SPI)
Flash chip.

The DotStar is connected to pin #6 (clock) and #8 (data)
in Arduino, so just use our DotStar

library (https://adafru.it/zbD) and set it up as a single-LED
strand on pins 6 & 8. The DotStar is powered by the
3.3V power supply but that hasn't shown to make a big
difference in brightness or color.
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The QSPI Flash is connected to 6 pins that are not brought out on the GPIO pads. QSPI is neat because it allows you to
have 4 data in/out lines instead of just SPI's single line in and single line out. This means that QSPI is at /east 4 times
faster. But in reality is at least 10x faster because you can clock the QSPI peripheral much faster than a plain SPI
peripheral

We have an Arduino library here which provides QSPI interfacing for Arduino (https://adafru.it/wbt). In CircuitPython, the

QSPI flash is used natively by the interpreter and is read-only to user code, instead the Flash just shows up as the
writable disk drive!
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Other Pins

A tactile switch is provided for use in your projects,
which is connected to P0.29 and is accessible in code
as D4.

Holding this button down coming out of a board reset
will also force the device to enter and remain in USB
bootloader mode, which can be useful if you lock your
board up with bad application code!

RST - this is the Reset pin, tie to ground to manually
reset the nRF52840, as well as launch the bootloader
manually

R®
O

SWCLK & SWDIO - These are the debug-interface pins,
used if you want to reprogram the chip directly or attach
a debugger.
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Arduino Support ﬁ adafruit learning system

Setup

You can install the Adafruit Bluefruit nRF52 BSP (Board Support Package) in two steps:

nRF52 support requires at least Arduino IDE version 1.8.6! Please make sure you have an up to date version
before proceeding with this guide!

Please consult the FAQ section at the bottom of this page if you run into any problems installing or using this
BSP!

1. BSP Installation

Recommended: Installing the BSP via the Board Manager

Download and install the Arduino IDE (https://adafru.it/fvm) (At least v1.8)

Start the Arduino IDE

Go into Preferences

Add https://www.adafruit.com/package_adafruit_index.json as an 'Additional Board Manager URL' (see image

below)

[ ] Preferences
Sl Network

Sketchbook location:

JUsers /ktown/Documents [ Arduino Browse
Editor language: System Default (requires restart of Arduino)
Editor font size: 12
Interface scale: Automatic 100 Z% (requires restart of Arduino)

Show verbose output during: compilation upload
Compiler warnings: None

Display line numbers
Enable Code Folding
Verify code after upload
Use external editor
Check for updates on startup
Update sketch files to new extension on save (.pde -> .ino)
Save when verifying or uploading
Additional Boards Manager URLs: https://www.adafruit.com/package_adafruit_index.json [ ]

More preferences can be edited directly in the file
/Users/ktown/Library/Arduinol5/preferences.txt
(edit only when Arduino is not running)

OK Cancel

® Restart the Arduino IDE
® Open the Boards Manager option from the Tools -> Board menu and install 'Adafruit nRF52 by Adafruit' (see
image below)
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nrf

L4

Type Al

Adafruit nRF52 by Adafruit
Boards included in this package:
Adafruit Bluefruit nRF52 Feather.
Qnline help

More info

Installing...

It will take up to a few minutes to finish installing the cross-compiling toolchain and tools associated with this BSP.

The delay during the installation stage shown in the image below is normal, please be patient and let the installation
terminate normally:

s 1/1)..

® Once the BSP is installed, select 'Adafruit Bluefruit nRF52832 Feather' (for the nRF52 Feathger) of 'Adafruit
Bluefruit nRF52840 Feather Express' (for the nRF52840 Feather) from the Tools -> Board menu, which will
update your system config to use the right compiler and settings for the nRF52:

Adafruit Bluefruit nRF52832 Feather

2. LINUX ONLY: adafruit-nrfutil Tool Installation

adafruit-nrfutil (https://adafru.it/Cau) is a modified version of Nordic's nrfutil (https://adafru.it/vaG), which is used to flash
boards using the built in serial bootloader. It is originally written for python2, but have been migrated to python3 and
renamed to adafruit-nrfutil since BSP version 0.8.5.

|:| This step is only required on Linux, pre-built binaries of adafruit-nrfutil for Windows and MacOS are already

included in the BSP. That should work out of the box for most setups.

Install python3 if it is not installed in your system already
$ sudo apt-get install python3

Then run the following command to install the tool from PyPi
$ pip3 install --user adafruit-nrfutil

Add pip3 installation dir to your PATH if it is not added already. Make sure adafruit-nrfutil can be executed in terminal
by running

$ adafruit-nrfutil version
adafruit-nrfutil version 0.5.3.post12

3. Update the bootloader (nRF52832 ONLY)
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To keep up with Nordic's SoftDevice advances, you will likely need to update your bootloader if you are using the
original nRF52832 based Bluefruit nRF52 Feather boards.

Follow this link for instructions on how to do that

|:| This step ISN'T required for the newer nRF52840 Feather Express, which has a different bootloader entirely!

https://adafru.it/Dsx

https://adafru.it/Dsx

Advanced Option: Manually Install the BSP via 'git’

If you wish to do any development against the core codebase (generate pull requests, etc.), you can also optionally
install the Adafruit nRF52 BSP manually using 'git', as decribed below:

Adafruit nRF52 BSP via git (for core development and PRs only)

1. Install BSP via Board Manager as above to install compiler & tools.

2. Delete the core folder nrf52 installed by Board Manager in Adruino15, depending on your OS. It could be
macOS: ~/Library/Arduinol5/packages/adafruit/hardware/nrf52
Linux: ~/.arduinol5/packages/adafruit/hardware/nrf52
Windows: %APPDATA%\Local\Arduinol5\packages\adafruit\hardware\nrf52

3. Go to the sketchbook folder on your command line, which should be one of the following:
macOS: ~/Documents/Arduino
Linux: ~/Arduino
Windows: ~/Documents/Arduino

4. Create a folder named hardware/Adafruit, if it does not exist, and change directories into it.

5. Clone the Adafruit_nRF52_Arduino (https://adafru.it/vaF) repo in the folder described in step 2:
git clone git@github.com:adafruit/Adafruit nRF52_Arduino.git

6. This should result in a final folder name like
~/Documents/Arduino/hardware/Adafruit/Adafruit_ nRF52_Arduino (macOS).

7. Restart the Arduino IDE
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Arduino Examples * adafruit learning system

Arduino Examples (https://adafru.it/lic)
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Arduino Bluefruit nRRF52 AP ¥ adatruit learning system

Arduino Bluefruit nRF52 API (https://adafru.it/lld)
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nRF52 ADC ﬁ adafruit learning system

The nRF52 family includes an adjustable 'successive-approximation ADC' which can be configured to convert data with
up to 14-bit resolution (0..16383), and the reference voltage can be adjusted up to 3.6V internally.

The default values for the ADC are 10-bit resolution (0..1023) with a 3.6V reference voltage, meaning every digit
returned from the ADC = 3600mV/1024 = 3.515625mV.

Analog Reference Voltage

The internal reference voltage is 0.6V with a variable gain setting, and can be adjust via theanalogReference(...)
function, providing one of the following values:

AR_INTERNAL (0.6V Ref * 6 = 0..3.6V) <-- DEFAULT
AR_INTERNAL_3_0 (0.6V Ref * 5 =0.3.0V)
AR_INTERNAL_2_4 (0.6V Ref * 4 =0..2.4V)
AR_INTERNAL_1_8 (0.6V Ref * 3 =0..1.8V)
AR_INTERNAL_1_2 (0.6V Ref * 2 =0..1.6V)
AR_VDD4 (VDD/4 REF * 4 = 0..VDD)

For example:

// Set the analog reference to 3.0V (default = 3.6V)
analogReference(AR INTERNAL 3 0);

Analog Resolution

The ADC resolution can be set to 8, 10, 12 or 14 bits using the analogReadResolution(...) function, with the default value
being 10-bit:

// Set the resolution to 12-bit (0..4095)
analogReadResolution(12); // Can be 8, 10, 12 or 14

Default ADC Example (10-bit, 3.6V Reference)

The original source for this code is included in the nRF52 BSP and can be viewed online here (https://adafru.it/zod).
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int adcin
int adcvalue

A5;
0;

float mv_per lsb = 3600.0F/1024.0F; // 10-bit ADC with 3.6V input range

void setup() {
Serial.begin(115200);
while ( !Serial ) delay(10);
}

void loop() {
// Get a fresh ADC value
adcvalue = analogRead(adcin);

// Display the results
Serial.print(adcvalue);
Serial.print(" [");

Serial.print((float)adcvalue * mv_per 1sb);

Serial.println(" mV]");

delay(100);

// for nrf52840 with native usb

Advanced Example (12-bit, 3.0V Reference)

The original source for this code is included in the nRF52 BSP and can be viewed online here (https://adafru.it/zoe).

#include <Arduino.h>

#1f defined ARDUINO_NRF52840 CIRCUITPLAY

#define PIN VBAT A8

the test

#endif

uint32 t vbat pin = PIN VBAT; //

#define VBAT MV PER LSB (0.73242188F) //
#ifdef NRF52840 XXAA

#define VBAT DIVIDER (0.5F)
#define VBAT DIVIDER COMP (2.0F)

#else

#define VBAT DIVIDER (0.71275837F)
#define VBAT DIVIDER COMP (1.403F)
#endif

//
//

//
/7

// this is just a mock read, we'll use the light sensor, so we can run

A7 for feather nRF52832, A6 for nRF52840

3.0V ADC range and 12-bit ADC resolution = 3000mV/4096
150K + 150K voltage divider on VBAT

Compensation factor for the VBAT divider

2M + 0.806M voltage divider on VBAT = (2M / (0.806M + 2M))
Compensation factor for the VBAT divider

#define REAL VBAT MV_PER LSB (VBAT DIVIDER COMP * VBAT MV PER LSB)

float readVBAT(void) {
float raw;

// Set the analog reference to 3.0V (default =

analogReference (AR INTERNAL 3 0);

// Set the resolution to 12-bit (0..4095)
analogReadResolution(12); // Can be 8, 10,
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// Let the ADC settle
delay(1);

// Get the raw 12-bit, 0..3000mV ADC value
raw = analogRead(vbat pin);

// Set the ADC back to the default settings
analogReference (AR DEFAULT);
analogReadResolution(10);

// Convert the raw value to compensated mv, taking the resistor-
// divider into account (providing the actual LIPO voltage)

// ADC range is 0..3000mV and resolution is 12-bit (0..4095)
return raw * REAL VBAT MV PER LSB;

uint8 t mvToPercent(float mvolts) {
if(mvolts<3300)
return 0;

if(mvolts <3600) {
mvolts -= 3300;
return mvolts/30;

mvolts -= 3600;
return 10 + (mvolts * 0.15F ); // thats mvolts /6.66666666

void setup() {
Serial.begin(115200);
while ( !Serial ) delay(10); // for nrf52840 with native usb

// Get a single ADC sample and throw it away
readVBAT () ;

void loop() {
// Get a raw ADC reading
float vbat mv = readVBAT();

// Convert from raw mv to percentage (based on LIPO chemistry)
uint8 t vbat per = mvToPercent(vbat mv);

// Display the results
Serial.print("LIPO = ");
Serial.print(vbat mv);
Serial.print(" mVv (");
Serial.print(vbat per);

Serial.println("%)");

delay(1000);
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FAQs ﬁ adafruit learning system

NOTE: For FAQs relating to the BSP, see the dedicated BSP FAQ list (https://adafru.it/vnF).
What are the differences between the nRF51 and nRF52 Bluefruit boards? Which one should | be
using?
The two board families take very different design approaches.

All of the nRF51 based modules are based on an AT command set (over UART or SPI), and require two MCUs to run:
the nRF51 hosting the AT command parser, and an external MCU sending AT style commands.

The nRF52 boards run code directly on the nRF52, executing natively and calling the Nordic S132 SoftDevice (their
proprietary Bluetooth Low Energy stack) directly. This allows for more efficient code since there is no intermediate

AT layer or transport, and also allows for lower overall power consumption since only a single device is involved.

The nRF52 will generally give you better performance, but for situation where you need to use an MCU with a
feature the nRF52 doesn't have (such as USB), the nRF51 based boards will still be the preferable solution.
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Can | run nRF51 Bluefruit sketches on the nRF52?

No. The two board families are fundamentally different, and have entirely separate APIs and programming models. If
you are migrating from the nRF51 to the nRF52, you will need to redesign your sketches to use the newer API,
enabling you to build code that runs natively on the nRF52832 MCU.
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Can | use the nRF52 as a Central to connect to other BLE peripherals?

The S132 Soft Device and the nRF52832 HW support Central mode, so yes this is possible. At this early
development stage, though, there is only bare bones support for Central mode in the Adafruit nRF52 codebase,
simply to test the HW and S132 and make sure that everything is configured properly. An example is provided of
listening for incoming advertising packets, printing the packet contents and meta-data out to the Serial Monitor. We
hope to add further Central mode examples in the future, but priority has been given to the Peripheral APl and
examples for the initial release.
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How are Arduino sketches executed on the nRF527 Can | do hard real time processing (bit-banging
NeoPixels, Software Serial etc.)?

In order to run Arduino code on the nRF52 at the same time as the low level Bluetooth Low Energy stack, the
Bluefruit NnRF52 Feather uses FreeRTOS as a task scheduler. The scheduler will automatically switch between tasks,
assigning clock cycles to the highest priority task at a given moment. This process is generally transparent to you,
although it can have implications if you have hard real time requirements. There is no guarantee on the nRF52 to
meet hard timing requirements when the radio is enabled an being actively used for Bluetooth Low Energy. This
isn't possible on the nRF52 even without FreeRTOS, though, since the SoftDevice (Nordic's propietary binary blob
stack) has higher priority than any user code, including control over interrupt handlers.
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Can | use GDB to debug my nRF527?

You can, yes, but it will require a Segger J-Link (that's what we've tested against anyway, other options exist), and it's
an advanced operation. But if you're asking about it, you probably know that.

Assuming you have the Segger J-Link drivers installed, you can start Segger's GDB Server from the command line
as follows (OSX/Linux used here):

$ JLinkGDBServer -device nrf52832_xxaa -if swd -speed auto

Then open a new terminal window, making sure that you have access to gcc-arm-none-eabi-gdb from the
command line, and enter the following command:

$ ./arm-none-eabi-gdb something.ino.elf

" something.ino.elf " is the name of the .elf file generated when you built your sketch. You can find this by enabling
'Show verbose output during: [x] compilation' in the Arduino IDE preferences. You CAN run GDB without the .elf file,

but pointing to the .elf file will give you all of the meta data like displaying the actual source code at a specific
address, etc.

Once you have the (gdb) prompt, enter the following command to connect to the Segger GDB server (updating
your IP address accordingly, since the HW isn't necessarily locall):

(gdb) target remote 127.0.0.1:2331

If everything went well, you should see the current line of code where the device is halted (normally execution on
the nRF52 will halt as soon as you start the Segger GDB Server).

At this point, you can send GDB debug commands, which is a tutorial in itself! As a crash course, though:

To continue execution, type ' monitor go ' then ' continue '
To stop execution (to read register values, for example.), type 'monitor halt'
To display the current stack trace (when halted) enter ' bt'
To get information on the current stack frame (normally the currently executing function), try these:
o info frame: Display info on the current stack frame
o info args: Display info on the arguments passed into the stack frame
o info locals : Display local variables in the stack frame
O info registers : Dump the core ARM register values, which can be useful for debugging specific fault
conditions
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Are there any other cross platform or free debugging options other than GDB?

If you have a Segger J-Link, you can also use Segger's OZone debugger GUI to interact with the device, though
check the license terms since there are usage restrictions depending on the J-Link module you have.

You will need to connect your nRF52 to the J-Link via the SWD and SWCLK pins on the bottom of the PCB, or if you
are OK with fine pitch soldering via the SWD header.

You can either solder on a standard 2x5 SWD header on the pad available in the board, or you can solder wires to
the SWD and SWCLK pads on the bottom of the PCB and use an SWD Cable Breakout Board, or just connect cables
directly to your J-Link via some other means.

You will also need to connect the VTRef pin on the JLink to 3.3V on the Feather to let the J-Link know what voltage
level the target has, and share a common GND by connecting the GND pins on each device.

Before you can start to debug, you will need to get the .elf file that contains all the debug info for your sketch. You
can find this file by enabling Show Verbose Output During: compilation in the Arduino Preferences dialogue box.
When you build your sketch, you need to look at the log output, and find the .elf file, which will resemble something
like this (it will vary depending on the OS

used): /var/folders/86/hb2vpl4n5 5 yvdz z8w9x_c0000gn/T/arduino_build_118496/ancs_oled.ino.elf

In the OZone New Project Wizard, when prompted to select a target device in OZone select nRF52832_xxAA, then
make sure that you have set the Target Interface for the debugger to SWD, and finally point to the .elf file above:
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Target Interface Target Interface Speed
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® @ # New Project Wizard

Data File
Choose the Program to be debugged

Data File (optional)
Lz&ng_cﬂﬂﬂﬂgn;ﬂarduinu_huiId_l18496fancs_uled.inu.elf IIJ

Cancel < Back -

Next select the Attach to running program option in the top-left hand corner, or via the menu system, which will cause
the debugger to connect to the nRF52 over SWD:

Ol ¥t ¢
Funct () Download & Reset Program  in.

Nal Aftach to Running Program
— bl Attach & Halt Program
= R e s34

e e &, Ozone - The J-Link Debugger V2.32 - /var/folders/86/hb2vp14n5_6_yvdz_z8w9x_c0000gn T/arduino_build_118496/ancs_oled.ino.eif
[CRIN T |

fFuncions ______________ IETIEE - | Registers x

Name A A File Scope & f _opsB B Name Value
__aeabi_atexit 4 2 {void) arg; |2 = Current
_assert_func 19 3 [ -
_oxa_atexit 1 NE swwlls | m
—oxa_pure_yirtual 1 36 ®if CFG_DEBUG | R2
_do_global_dtors_aux 12 37 #f If Serial is not begini), call it to avoid hard fault | R3

® _Dsa 1 38 if (!Serial) Serial.begin(115208); | ma
FPsCR 1 39 dbgPrintVersion (1; I
B __get FPSC - | 5
® I8 2 i | e
__libc_init_array 27 42 while (1) | R7
® _NoP 3 43 | —]
sciose 2 4| leop(); | "9
iz o |
B _set_BASEPR| 2 | mwo
st 45 #4if CFG_DEBUG > 1 // Full Debug |
& _set CONTROL 1 a7 static uvint3z_t meminfo_ms = 8; | LT
# _set FPSCR 2 48 if (meminfo_mé + MEMINFO_INTERVAL < millis()) | w2
® _SEV 1 49 SN i | ri3
e e | % meminfo_ms += millis(); T
=2 51 Serial.printf{ "Mesary Info (print every %d seconds)\n® , MEMIN |||
~sfmoregive Lo 52 dbgMenInfo () | RS
—sfp 52 53 } | @ APSR
—sfputc_r 1 54 #endif | @ ersm
fputs, 16 £l IPSR.
L 55 56 /7 To compatible with most code where loop s not rtos-aware i
—sinit STE  taskVIELD (); // vTaskDelay(1); | =
__smakebuf_f 61 C | BasePri
_sread 14 9} | FaulMask
__sseek 14 o e | ® Contral
—Ssputs_r L] 62 = \brief Main entry point of Arduino application ! CycleCount
_swhuf_r 73 63w | - Al

|
X Console x
Project.SetDevice CnRF52832_xxAA"):
Project. SetHostlF (USE", )
Project.5etTargetlF CSWD'),
Project.SetTIF5peed C1 MHZ:
Project.AddSvdFile ("/Volumes/Ozone_MacQ
File.Open [ /var/folders/86/hb2vpl4n5_5_y
File.Open: completed in 308 ms.
Debug.SetConnectMode (CM_ATTACH);
Debug Stant();
J-Link: connected to target device
executed |-Link command "ReadintoTraceCa
executed J-Link command “ReadintoTraceCa

LnE4 Ch1  Connected @ 1 MHz

At this point, you can click the PAUSE icon to stop program execution, and then analyze variables, or set breakpoints
at appropriate locations in your program execution, and debug as you would with most other embedded IDEs!
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L] @ ', Ozone - The J-Link D v2.32 - 14n5_6 yvdz_zBwx_c0000gn/Tfarduino_build_118486/ancs_oled ino.elf
Cre-att
Functions X f maincpp X
N A mr ~ ~ 0001114A 0O BEQ
ame . File Scope ~©  f _ose T o o
__aeabi_atexit 4 n {void) arg: Q001114  Qe0d BX
_assert_func 19 20011150  PORe LDR
—oxa_atexit 1 ;; & setupll; 80011152 00RO ADD
. 80011154 00RO LDR
~Cxa_pure_virtual 1 36 #if CFG_DEBUG 80011156 0808 BX
__do_global_dtors_aux 12 37 #/ If Serial is not begin(), call it to aveid hard fault - 1 Py LDR
& _Dse 1 38 if (ISerial) Serial.begin(115200); 80011154 008 ADD
# _get FPSCR 1 39 dbgPrintVersion (); 8001115C @088 LDR
o 2 :(11 senaif 00011156 @808 L5L
e BPL
_libe_init_array 27 a2 while (1) 3:}{}25 :32 LDR
® __NOP 3 43 20011164  QORE AND
_sclose 2 M B leopl); 80011166 00RO L5L
i 80011168 00RO P
B _set BASEPRI L] 46 #if CFG_DEBUG > 1 // Full Debug BOD1116A 2808 BNE
# _set CONTROL ] 47 static uint32_t meminfo_ms = 8; 8001116C 0890 MOV
® __set FPSCR 2 48 if (meminfo_ms + MEMINFO_INTERVAL < millis ()} 0001116 @888 BX
B _SEV 1 9 { 80011178 0080 MOV
_sflush ¢ i | | meninfoms 4= millis(); 80011172 0000 BX
simoregiue 17 51 Serisl.printf( "Mesory Info (print every %d seconds)\n" , MEMIN 00011174 0808 LSL
-t 5= 52 dbgMeaInfo (}; 00011176 @808 AND
_sfp 53 ¥ 80011178 P0G LDR
_sfpute_r 21 54 #endif 1174 000 LORE
stouts,f 16 55 nan31Tr  Aane ven
T ™ 6 /4 To compatible with most code where loop is not rtos-aware I
57T @ taskYIELD {); // vTaskDelay(1);
T T I v ¥ Registers @ 00011158 x
= ad 14 9} Name Value
__sseek 14 :‘1‘ = em Current
ssputs_r 73 ) 0x00000001
= 73 g * \brief Main entry point of Arduino application oL P
R2 [TEITLITTN
[ 1] % |Console x
[0 00 0@ C5 Project SetHostiF CUSE”, ),
83 0@ oe eo Project SetTargetiF CSWD");
@ oa ae 89 Project SetTIFSpeed ("1 MHZ');
A 8@ 80 B5 Project.AddSvdFile (" [Volumes/Ozone_MacO
B 0@ 8@ oD File.Open (/var/folders/86/hb2vp14nS_S_y
E 08 80 85 File.Open: completed in 308 ms
[ 08 88 20 Debug SetConneetMode (CM_ATTACH);
37 o8 8@ 55 @ Debug.Star();
5F 08 88 7D o0 J-Link: connected to target device
87 08 8@ AS L] executed J-Link command “ReadintoTraceCa
AF 00 80 D o executed J-Link command "ReadintoTraceCa
07 0 E1 06 00 lo 08 80 F5 o8 Debug.Hah();
FF 09 27 00 7 08 @88 10 L]
27 31 97 00 UO 3! 07 0@ a@ a5 @
@0000RED 4F 59 07 00 00 63 97 00 90 6D 07 @0 €0 0...Y...c...M... |0
CPU halted Ln64 Ch1 Connected @ L MHz

Clicking on the left-hand side of the text editor will set a breakpoint on line 69 in the image below, for example, and
the selecting Debug > Reset > Reset & Run from the menu or icon will cause the board to reset, and you should stop

at the breakpoint you set:

ene ‘, Ozone - The J-Link Debugger V2.32 - jvar/folders/86/hb2vp14n5_5_yvdz_zBwIx_c0000gn/ Tfarduino_build_118486/ancs_oled.ino.elf
Ore-att
Functions * | SETOTTITRER rain e % * |Disassembly x
s a | Pl Scpe Sl £ sewm sheicios zose oy
Initvariant 27 61 uint3Z_t drawTime = 0; /7 Last time oled display notification BO01CODA 2000 MoV
[ 5wt L 67 BLE Client Service: f perh i sy
7] |9 se—— VA Qg - 8001CODE @001 Moy
:ﬁ 3 54 @ biEAncs bleancs etup
BOB1COER _ B5T8 PUSH
ledTaggle L] 6& void setup i) pinMode y _PUL
Joop L E;E // Button configured o g4 e i
loop_task 1 nucnso 201F MOV
s 32 | @EUE pinMode + INPUT_PULLUP ); 3Ted, beg SWITCH
To® umﬂe(!uﬂw_ﬂ INPUT_PULLUP ); un:g“ 4C2A LDR
malloc 5 718 pinMode (BUTTON_C, INPUT_PULLUP ); uefruit.beginl);
memchr 57 n DOB1COEE  4D2A LOR
memcmp 13 73 4/ init with the 12C addr @x3C (for the 128x32) and show splashscreer eancs.beginll;
oy 9 74®  oled.begin( SSD1306_SWITCHCAPVCC , 9x3C); BOOLCOEA  4E2B LOR
e - 75 oled.displayll; AR 2
. @ BOBICOEC  FBO7 FBBA BL
MemaryManagement_Handler 1 T7E  oled.setTextSize(1); // max is 4 line, 21 chars each FIrRode .
Maariet 7 7EE  oled.setTextColor( WHITE ); P0R1COFE 2102 “Mov
79
il 7 71 BORICOFZ  201E MOV
" 2 NG serial .bagin(11524); 0B1COF4__FeRT FBOO_BL
1 Dec: 21 ] -FuL
nffs_area_find_corrupt_scratch 39 628 Bluefruit .begin(); n:,.; @x15 m;g:utgrs 2102 MOV
nffs_area_free_space 4 B3 Bluefruit .sethame( "Bluefruirsa” ); Text: '\@21° BOBLCOFA 2018 MOV
e ari, Ja_chament_ waraion 5 84 8 tConnectCal lback( connect_cally aamsrner  one ceer o
nffs_area_is_scraich 3 BHE allback( Location: const
_area,_is_scrat 86 Size: 4 Bytes Registers e
nffs_area_magic_is_set 20 a7 // Configure and Start Service Type: uint
& nffs_area_set_magic 5 865  bleancs .begini); Name Vvalue
nffs_area_to_disk 2 ggm bleancs .setNotificationCallback( ancs_notification_callback ); = am Current
nffs_block_delete_from_ram 31 be P exdooodooe
1 p Advertising Packet
nffs_block_entry_alloc 9 918  setupAdv ()} RL BXASASASAS
R2 BxASASASAS
Memoryl @0 *  Console = x
[T 20 E5 08 0@ 0P 79 B5 0@ @9 C5 08 00 @0 Break.SetOnSrc ("ancs_oled.ino:1227;
eeeao0ln 83 00 B0 €5 0@ 0@ 97 05 00 00 00 00 00 @0 Debug SetReserMode (RM_RESET_AND_RUN)
00000020 00 00 80 €0 02 0 B0 B0 0@ °0 09 09 00 @0 Debug.Reset();
DOBOROID AL 9@ 80 00 0@ 0@ AB ©5 0@ @0 BS 05 00 @0 Debug.Continue();
00000040 BF 80 C9 €5 0@ 0@ D3I 05 @@ @0 DD @5 20 @0 Debugsginumnde{m BREAK_AT_SYMBC
e0000058 E7 90 F1 @5 @@ 0 FB 05 0@ @0 05 06 00 @0 Debug, Reset();
00000060 OF 80 19 @6 08 0 23 06 0@ 00 2D 06 00 @) |DebugCon|mu¢0
eoe0ee7e 37 80 41 @6 08 @@ 4B 06 0@ B0 55 06 80 @0 .|mkcum.¢rm, o\gd mo 122
00000080  5F 8@ 69 @6 0 @ 73 06 0@ @8 7D 96 00 @0 Cancs_ol
00000090 87 8@ 91 @6 08 @ OB 06 @@ 8@ AS 06 00 @9 mmmmm.{m |m_gr SYMBC
000000AD AF 06 00 0 B 06 08 08 C3 96 00 @0 CD 06 08 80 Debug Reset();
00000000 D7 06 00 00 E1 06 0@ 09 EB B6 0@ 99 F5 06 00 @0 Debug Continue();
BR0@RACH FF 06 00 0@ 09 @7 09 08 13 87 @@ @0 1D 87 0@ @0
90000000 27 07 00 00 31 07 0@ 00 3B ©7 0O @9 45 87 00 00
DOROORED 4F @7 @0 0@ 59 07 08 0 63 87 90 @0 6D 87 08 80 0...Y...CiuiMais *
CPU halted Ln69 Ch1 Connected @ L MHz

You can experiment with adding some of the other debug windows and options via the View menu item, such as
the Call Stack which will show you all of the functions that were called before arriving at the current breakpoint:
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L X 4, Owane - The J-Link Decugger V232 5 yvelz 2w, i, buikd. u_siod il

* T % QE— x|
. | eeeicion  eee )
T i i 3 1 | semciec  cams [
o Masapamant —
S5 beetine OROHBLTRE B 1] n-screes tins far sach petitication e
a7 7 n4-am, 48
B e w0 et ey sl soiticatio —,-?&’M;‘wmw‘- *‘!‘5 .
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]
£ wnL drTise = 8 #4 Last tise oled display sotification
& M Clinet
= s 2 [ o .
- » = L blesscs ;
- nos 3 o B wetd setus ()
Zsome 3 e e gl '
s ¥ ] £/ Button contigured =
@09 3 plsace (DSTTONA . INPUT_PULLEP
= e comTROL i e i (TR DL |
 _sen frSCR ] (= LW plaede (BITTONE , MUT_LLEP );
n i L e bt | T Lt e 1 aga mc (Tr the 1200 shw stashcreen -
e B s et |8 i e OGR4 i o
T OW eled,disglayl)s ] ASASASAS
— ] [0 [
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. T NN | a—_ o
E h incudes 8 BB Serial.begin(112m0; | m Buasasasts
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Astina incudes 8 B
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bien compies 15 WONIEWE  0u3DC T8 sedciann
bie gann cangies 1 410 9OIDDN  WxtDe % @ e
ble_gatth inchudes S eledeisplail;
beginch  cmpied 39 MOBIEMC SabiB phio
beguih  compeed 2342 WOBIDFFA BxIDBE 24 Start Jivertising
Blamt rait < Rbvertising.starsils
belloph  ncudes 8 X
Henpeh  ncudes 8 "
§ MEadriegcps compied 1M WOKIDBAC | 0n1S2 L vaid setuphdy (vaid)
T
S Mlemtiratt Asartinisn sAsSissti MA G4l AT
Memeryl 80 X [Console x
BHOBIOE 4 B0 BB 20 ES 08 08 OB 75 05 90 00 C3 90 90 00 83 95 90 90 80 45 09 0 L J-Unk: commesied 1o arge e
BIOBPIIE DY PO FR U0 6D 6D 00 00 00 60 60 60 §9 09 00 00 AL 93 99 99 99 99 99 09 - e Seacid -k command Sriews et acke 0 1SRG OuCALS
BAOMAE BF B B2 BB C3 B 08 08 03 05 08 00 DO 03 00 00 £7 95 90 20 F1 85 89 8 EEE R rercstns I Uk command RaadintaTric
BHIOIGE 66 b6 B0 B0 16 B6 8 B8 23 06 A8 B0 30 06 00 00 37 8 80 80 41 86 04 B TR | D T, BAEAR AT ST
BMOMBE SF b6 B8 B8 63 66 B8 68 73 06 A8 A8 70 06 00 B0 57 86 80 80 31 85 04 0 S 8 8 B | Dntnug Resen
BIIOPIAD A% DS DR DB B3 06 08 00 C3 06 00 00 CD 06 00 00 07 96 99 99 E1 96 09 09 EEE R Dy Comtrsei)
BIOOICE FF B B3 B8 U5 U7 08 08 13 07 08 00 10 07 00 80 27 87 80 90 31 97 84 8 LR | Ve Data
BISBIEE AF B7 B3 B8 55 07 08 B8 A3 07 0B 48 6D 47 08 08 77 97 80 40 41 87 88 00 LR Vo Data (WHITTT skngme syl
BNIONIOE G 87 B0 B0 LF B3 00 FE 83 FE BO EB OF 00 L B0 00 F4 OE 58 3 83 &F F R |
BMIONIZE B2 D0 B1 08 &F FB 18 20 BB 69 N8 N8 42 09 00 PO IF 84 30 P8 22 38 41 20 auomnn | |
BHOEISE 64 46 BB FB 44 FB 1F B P8 BS 4F F6 FF 73 4F F4 B4 75 1A 48 6€ 36 11 B8 53 34 46 B EE | CH 1
CPU hatted La78 Cha4 | Comnected 8 LM |

[| Can | make two Bluefruit nRF52's talk to each other?

Yes, by running one board in peripheral mode and one board in central mode, where the central will establish a
connection with the peripheral board and you can communicate using BLE UART or a custom service. See the
following Central BLE UART example to help you get

started: https://github.com/adafruit/Adafruit_nRF52_Arduino/tree/master/libraries/Bluefruit52Lib/examples/Central
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On Linux I'm getting 'arm-none-eabi-g++: no such file or directory', even though 'arm-none-eabi-g++'
exists in the path specified. What should | do?

This is probably caused by a conflict between 32-bit and 64-bit versions of the compiler, libc and the IDE. The
compiler uses 32-bit binaries, so you also need to have a 32-bit version of libc installed on your system (details). Try
running the following commands from the command line to resolve this:
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sudo dpkg --add-architecture i386
sudo apt-get update

< &agﬁp_%gltdilnq%wh@{b@gq%%o failed to upload sketch to my Feather ?

If you get this error:

Timed out waiting for acknowledgement from device.

Failed to upgrade target. Error is: No data received on serial port. Not able to proceed.
Traceback (most recent call last):

File "nordicsemi\__main__.py", line 294, in serial

File "nordicsemi\dfu\dfu.py", line 235, in dfu_send_images

File "nordicsemi\dfu\dfu.py", line 203, in _dfu_send_image

File "nordicsemi\dfu\dfu_transport_serial.py", line 155, in send_init_packet

File "nordicsemi\dfu\dfu_transport_serial.py", line 243, in send_packet

File "nordicsemi\dfu\dfu_transport_serial.py", line 282, in get_ack_nr
nordicsemi.exceptions.NordicSemiException: No data received on serial port. Not able to proceed.

This is probably caused by the bootloader version mismatched on your feather and installed BSP. Due to the
difference in flash layout (more details) and Softdevice API (which is bundled with bootloader), sketch built with
selected bootloader can only upload to board having the same version. In short, you need to upgrade/burn

bootloader to match on your Feather, follow above Update The Bootloader guide

It only has to be done once to update your Feather
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Do Feather/Metro nRF52832 and nRF52840 support BLE Mesh ?

They all support BLE Mesh, but we don't provide Arduino library for Mesh. You need to write code based on Nordic
sdk mesh.
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|| Unable to upload sketch/update bootloader with macOS
If you get error similar to this:

Arduino: 1.8.8 (Mac OS X), Board: "Adafruit Bluefruit nRF52832 Feather, 0.2.9 (s132 6.1.1), Level 0 (Release)"

[1716] Error loading Python lib '/var/folders/gw/b0cg4zm508qf_rf2m655gd3m0000gn/T/_MEIE6ec69/Python':
dlopen: dlopen(/var/folders/gw/b0cg4zm508qf_rf2m6559gd3m0000gn/T/_MEIE6ec69/Python, 10): Symbol not found:
_futimens

Referenced from: /var/folders/gw/b0cg4zm508qf_rf2m655gd3m0000gn/T/_MEIE6ec69/Python (which was built for
Mac OS X 10.13)

Expected in: /usr/lib/libSystem.B.dylib

in /var/folders/gw/b0cg4zm508qf rf2m6559gd3m0000gn/T/_MEIE6ec69/Python
exit status 255

Error compiling for board Adafruit Bluefruit nRF52832 Feather.

It is probably due to the pre-built adafruit-nrfutil cannot run on your Mac. The binary is generated on MacOS 10.13, if
your Mac is older than that. Please update your macQOS, or you could follow this repo's readme

here https://github.com/adafruit/Adafruit_nRF52_nrfutil to manual install it ( tried with pip3 first, or install from source
if it doesn't work). Then use the installed binary to replace the one in the BSP.
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ﬁ adafruit learning system
What is CircuitPython?

CircuitPython is a programming language designed to simplify experimenting and learning to program on low-cost
microcontroller boards. It makes getting started easier than ever with no upfront desktop downloads needed. Once
you get your board set up, open any text editor, and get started editing code. It's that simple.

python

CircuitPython is based on Python

Python is the fastest growing programming language. It's taught in schools and universities. It's a high-level
programming language which means it's designed to be easier to read, write and maintain. It supports modules and
packages which means it's easy to reuse your code for other projects. It has a built in interpreter which means there
are no extra steps, like compiling, to get your code to work. And of course, Python is Open Source Software which
means it's free for anyone to use, modify or improve upon.

CircuitPython adds hardware support to all of these amazing features. If you already have Python knowledge, you can
easily apply that to using CircuitPython. If you have no previous experience, it's really simple to get started!

Why would | use CircuitPython?

CircuitPython is designed to run on microcontroller boards. A microcontroller board is a board with a microcontroller
chip that's essentially an itty-bitty all-in-one computer. The board you're holding is a microcontroller board!
CircuitPython is easy to use because all you need is that little board, a USB cable, and a computer with a USB
connection. But that's only the beginning.

Other reasons to use CircuitPython include:

® You want to get up and running quickly. Create a file, edit your code, save the file, and it runs immediately.
There is no compiling, no downloading and no uploading needed.

© Adafruit Industries https://learn.adafruit.com/adafruit-itsybitsy-nrf52840-express Page 38 of 179



® You're new to programming. CircuitPython is designed with education in mind. It's easy to start learning how to
program and you get immediate feedback from the board.

® Easily update your code. Since your code lives on the disk drive, you can edit it whenever you like, you can also
keep multiple files around for easy experimentation.

® The serial console and REPL. These allow for live feedback from your code and interactive programming.
File storage. The internal storage for CircuitPython makes it great for data-logging, playing audio clips, and
otherwise interacting with files.

® Strong hardware support. There are many libraries and drivers for sensors, breakout boards and other external
components.

® |t's Python! Python is the fastest-growing programming language. It's taught in schools and universities.
CircuitPython is almost-completely compatible with Python. It simply adds hardware support.

This is just the beginning. CircuitPython continues to evolve, and is constantly being updated. We welcome and

encourage feedback from the community, and we incorporate this into how we are developing CircuitPython. That's
the core of the open source concept. This makes CircuitPython better for you and everyone who uses it!
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ﬁ adafruit learning system
CircuitPython

CircuitPython (https://adafru.it/tB7) is a derivative of MicroPython (https://adafru.it/BeZ) designed to simplify
experimentation and education on low-cost microcontrollers. It makes it easier than ever to get prototyping by
requiring no upfront desktop software downloads. Simply copy and edit files on the CIRCUITPY drive to iterate.

[] Set up CircuitPython Quick Start!

Follow this quick step-by-step for super-fast Python power :)

https://adafru.it/le7

https://adafru.it/le7

Further Information

For more detailed info on installing CircuitPython, check out Installing CircuitPython (https://adafru.it/Amd).

Click the link above and download the latest UF2 file.

Download and save it to your desktop (or wherever is
handy).

Plug your Itsy nRF52840 into your computer using a
known-good USB cable.

A lot of people end up using charge-only USB cables
and it is very frustrating! So make sure you have a USB
cable you know is good for data sync.

In the image, the Reset button is indicated by the
magenta arrow, and the BTLE status LED is indicated by
the green arrow.

Double-click the Reset button on your board (magenta
arrow), and you will see the BTLE LED (green arrow) will
pulse quickly then slowly blue. If the DotStar LED turns
red, check the USB cable, try another USB port, etc.

If double-clicking doesn't work the first time, try again.
Sometimes it can take a few tries to get the rhythm right!
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You will see a new disk drive appear called
ITSY840BOOT.

Drag the adafruit_circuitpython_etc.uf2 file to

) Macintosh HD h adafruit-circuitpython-itsy... Ry g%V 1s]-]ele 1 B
B iTsysaoe00T

" Metwaork

1t kattni
¥ Applications
.| Desktop
k' Documents
Downloads

& Pictures

MName

B adafruit-circuitpython-itsy...
mm:r..:r"- tsybitsy_nrf52840_exg

The LED will flash. Then, the ITSY840BOOT drive will
disappear and a new disk drive called CIRCUITPY will

appear.
Locations

[ Macintosh HD B adafruit-circuitpython-itsy... JEIEN R TR TR
B crcurrey
B Network

Favorites
{2} kattni
¥ Applications
[=] Desktop
k' Documents
0 Downloads
i®n Pictures

© Adafruit Industries https://learn.adafruit.com/adafruit-itsybitsy-nrf52840-express Page 41 of 179


https://learn.adafruit.com/assets/87081
https://learn.adafruit.com/assets/87089
https://learn.adafruit.com/assets/87093

* adafruit learning system
Installing Mu
Editor

Mu is a simple code editor that works with the Adafruit CircuitPython boards. It's written in Python and works on
Windows, MacOS, Linux and Raspberry Pi. The serial console is built right in so you get immediate feedback from your
board's serial output!

I:l Mu is our recommended editor - please use it (unless you are an experienced coder with a favorite editor

already!)

Download and Install Mu

3] . Download Mu
Cods Wil M & shnpls Pyton sdics for BegRuw: Brognamimses from https://codewith.mu (https://adafru.it/Be6). Click
[ i | the Download or Start Here links there for downloads

LGOI € O I ISV LD and installation instructions. The website has a wealth of

L . = =R = By | By W R fees G e Oes Ry oG8

e asmeewel s oo Wl other information, including extensive tutorials and and

; how-to's.

orrey i

Helle from Wy

[ ————————— o

e e e
Using Mu
o e Seiect Mode The first time you start Mu, you will be prompted to
Please select the desired mode then click "OK". Otherwise, click “Cancel”, select your 'mode' - you can always change your mind
Adafruit CircuitPython later. For now please select Adafruit!

Use CircuitPython on Adafruit's line of development boards.

Do i The current mode is displayed in the lower right corner

WS M nronr B s Bl of the window, next to the "gear" icon. If the mode says

P Pythend "Microbit" or something else, click on that and then
Creals code using standard Python 3.
choose "Adafruit" in the dialog box that appears.

You can change mode at any time by clicking the name of the current made shown in the

battom right-hand cormer of Mu.
Cancel I Ok

© Adafruit Industries https://learn.adafruit.com/adafruit-itsybitsy-nrf52840-express Page 42 of 179


https://learn.adafruit.com/assets/74974
https://codewith.mu/
https://learn.adafruit.com/assets/49641

A

Mu attempts to auto-detect your board, so please plug

e in your CircuitPython device and make sure it shows up

as a CIRCUITPY drive before starting Mu

Could not find an attached Adafruit CircuitPython
device.

{ .\ Python files for Adafruit CircuitPython devices
are stored on the device. Therefore, to edit these
files you need to have the device plugged in. Until
you plug in a device, Mu will use the directory
found here:

[Usersfladyada/mu_code
...to store your code.

| QK |
T —

Now you're ready to code! Lets keep going....

000 Mu 1.0.0.beta. 16 - untitled
) (+)(L)&) ()M (Q)(Q)(C) (&)(?
Mode New Load Save Serial Plotter Zoom-in  Zoom-out  Theme Check Help

% untitied
1 |.v Write your code here :-)

O

Quit

Adafruit ¥
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ﬁ adafruit learning system
Creating and Editing Code

One of the best things about CircuitPython is how simple it is to get code up and running. In this section, we're going to
cover how to create and edit your first CircuitPython program.

To create and edit code, all you'll need is an editor. There are many options. We strongly recommend using Mu! It's
designed for CircuitPython, and it's really simple and easy to use, with a built in serial console!

If you don't or can't use Mu, there are basic text editors built into every operating system such as Notepad on Windows,
TextEdit on Mac, and gedit on Linux. However, many of these editors don't write back changes immediately to files that
you edit. That can cause problems when using CircuitPython. See the Editing Code (https://adafru.it/id3) section below.
If you want to skip that section for now, make sure you do "Eject" or "Safe Remove" on Windows or "sync" on Linux
after writing a file if you aren't using Mu. (This is not a problem on MacOS.)

Creating Code

3] & Open your editor, and create a new file. If you are using

: Mu, click the New button in the top left
+ 2 )(X)

Mei Create a new Python script. ve REPL

1 # Write your code here :-)

Copy and paste the following code into your editor:

import board
import digitalio
import time

led = digitalio.DigitalInOut(board.D13)
led.direction = digitalio.Direction.OQUTPUT

while True:
led.value
time.sleep
led.value
time.sleep

True
0.5)

False
0.5)

—~ I —~ 1
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LN ] Mu L0 beta 13 - untitled *
+ ) £ 3 = @ a % T 7 o]
1 import board
2 import digitalie
3  import time
4
5 led = digitalio.DdgitalInOut(board.D13)
6  led.direction = digitalio.Dvrection.OUTPUT
)
8 while True:
2 led.value = True
0 time.sleep(8.5)
11 1ed.value = False
12 time. slesp(n.5)
L N Mu 1.0.0.beta.12
. d €3 ¢ Q Q

Load %Sduﬁ_tﬁe currént Pytl:vun ac?ip;t. ‘!I‘I Zoom-ol

MNew
1 -import board
2 Hmport digitalio
3 -dmport time
4
5 led = digitalio.DigitalInOut(board.D13)
B led.direction = digitalio.Direction.OQUTPUT
7
8 while True:
9 led.value = True
i dmmn alasasfa B4
m z =) m- L) CIRCUITPY =
¥ Applications oot _ocaut.1x1 s e
Im i t digitali
B9 Deskop simpleio.py m:t tﬂe =
B Doc - led = digitalio.D;
0 Downloads led.direction = d:
while True:
Devices qu.r::%w = i
time. a.!
@ Ramaote Disc Lcd.v:'l:‘pi ]
[ zz00 & tire, sleep(.t
[ cmeuirey &
Tags
& Red
@ Orange
Yallow
La
New Folder

It will look like this - note that under the while True:
line, the next four lines have spaces to indent them, but
they're indented exactly the same amount. All other
lines have no spaces before the text.

Save this file as code.py on your CIRCUITPY drive.

On each board you'll find a tiny red LED. It should now be blinking. Once per second
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Congratulations, you've just run your first CircuitPython program!

Editing Code

To edit code, open the code.py file on your CIRCUITPY

" 0N ) drive into your editor.

1+ 4 (=1
+ v o g (= ; @‘ Make the desired changes to your code. Save the file.

New !%Loadapﬁhon script.| | Zoom-in That's it

i 1 Iél Write your code here :

Your code changes are run as soon as the file is done saving.

There's just one warning we have to give you before we continue...

|:| Don't Click Reset or Unplug!

The CircuitPython code on your board detects when the files are changed or written and will automatically re-start your
code. This makes coding very fast because you save, and it re-runs.

However, you must wait until the file is done being saved before unplugging or resetting your board! On Windows
using some editors this can sometimes take up to 90 seconds, on Linux it can take 30 secondsto complete because
the text editor does not save the file completely. Mac OS does not seem to have this delay, which is nice!

This is really important to be aware of. If you unplug or reset the board before your computer finishes writing the file to
your board, you can corrupt the drive. If this happens, you may lose the code you've written, so it's important to backup
your code to your computer regularly.

There are a few ways to avoid this:

1. Use an editor that writes out the file completely when you save it.

Recommended editors:

mu (https://adafru.it/Be6) is an editor that safely writes all changes (it's also our recommended editor!)
emacs (https://adafru.it/xNA) is also an editor that will fully write files on save (https://adafru.it/Be7)
Sublime Text (https://adafru.it/xNB) safely writes all changes

Visual Studio Code (https://adafru.it/Be9) appears to safely write all changes

gedit on Linux appears to safely write all changes

Recommended only with particular settings or with add-ons:
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vim (https://adafru.it/ek9) / vi safely writes all changes. But set up vim to not write swapfiles (https://adafru.it/ELO)
(.swp files: temporary records of your edits) to CIRCUITPY. Run vim with vim -n, set the no swapfile option, or
set the directory option to write swapfiles elsewhere. Otherwise the swapfile writes trigger restarts of your
program.

The PyCharm IDE (https://adafru.it/xNC) is safe if "Safe Write" is turned on in Settings->System Settings-
>Synchronization (true by default).

If you are using Atom (https://adafru.it/fMG), install the fsync-on-save package (https://adafru.it/E9m) so that it will
always write out all changes to files on CIRCUITPY .

SlickEdit (https://adafru.it/DdP) works only if you add a macro to flush the disk (https://adafru.it/ven).

We don'trecommend these editors:

notepad (the default Windows editor) and Notepad++ can be slow to write, so we recommend the editors abovel!
If you are using notepad, be sure to eject the drive (see below)

IDLE does not force out changes immediately

nano (on Linux) does not force out changes

geany (on Linux) does not force out changes

Anything else - we haven't tested other editors so please use a recommended one!

2. Eject or Sync the Drive After Writing

If you are using one of our not-recommended-editors, not all is lost! You can still make it work.

On Windows, you can Eject or Safe Remove the CIRCUITPY drive. It won't actually eject, but it will force the operating
system to save your file to disk. On Linux, use the sync command in a terminal to force the write to disk.

Oh No I Did Something Wrong and Now The CIRCUITPY Drive Doesn't Show Up!!!

Don't worry! Corrupting the drive isn't the end of the world (or your board!). If this happens, follow the steps found on
the Troubleshooting page of every board guide to get your board up and running again.
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Back to Editing Code...
Now! Let's try editing the program you added to your board. Open your code.py file into your editor. We'll make a

simple change. Change the first 0.5 to 0.1. The code should look like this:

import board
import digitalio
import time

led = digitalio.DigitalInOut(board.D13)
led.direction = digitalio.Direction.OUTPUT

while True:

led.value = True
time.sleep(0.1)
led.value = False

time.sleep(0.5)

Leave the rest of the code as-is. Save your file. See what happens to the LED on your board? Something changed! Do
you know why? Let's find out!

Exploring Your First CircuitPython Program

First, we'll take a look at the code we're editing.
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Here is the original code again:

import board
import digitalio
import time

led = digitalio.DigitalInOut(board.D13)
led.direction = digitalio.Direction.OUTPUT

while True:
led.value = True
time.sleep(0.5)
led.value = False

time.sleep(0.5)

Imports & Libraries

Each CircuitPython program you run needs to have a lot of information to work. The reason CircuitPython is so simple
to use is that most of that information is stored in other files and works in the background. These files are called
libraries. Some of them are built into CircuitPython. Others are stored on your CIRCUITPY drive in a folder calledlib.

import board
import digitalio
import time

The import statements tells the board that you're going to use a particular library in your code. In this example, we
imported three libraries: board, digitalio, and time . All three of these libraries are built into CircuitPython, so no
separate files are needed. That's one of the things that makes this an excellent first example. You don't need any thing
extra to make it work! board gives you access to the hardware on your board, digitalio lets you access that hardware
as inputs/outputs and time let's you pass time by 'sleeping’

Setting Up The LED

The next two lines setup the code to use the LED.

led = digitalio.DigitalInOut(board.D13)
led.direction = digitalio.Direction.OUTPUT

Your board knows the red LED as D13 . So, we initialise that pin, and we set it to output. We set led to equal the rest
of that information so we don't have to type it all out again later in our code.

Loop-de-loops

The third section starts with a while statement. while True: essentially means, "forever do the following:". while
True: creates a loop. Code will loop "while" the condition is "true" (vs. false), and as True is never False, the code will
loop forever. All code that is indented under while True: is "inside" the loop.

Inside our loop, we have four items:
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while True:
led.value
time.sleep
led.value
time.sleep

True
0.5)

False
0.5)

—~ Il —~ 1

First, we have led.value = True . This line tells the LED to turn on. On the next line, we have time.sleep(0.5). This line
is telling CircuitPython to pause running code for 0.5 seconds. Since this is between turning the led on and off, the led
will be on for 0.5 seconds.

The next two lines are similar. led.value = False tells the LED to turn off, and time.sleep(0.5) tells CircuitPython to
pause for another 0.5 seconds. This occurs between turning the led off and back on so the LED will be off for 0.5
seconds too.

Then the loop will begin again, and continue to do so as long as the code is running!

So, when you changed the first 0.5 to 0.1, you decreased the amount of time that the code leaves the LED on. So it
blinks on really quickly before turning off!

Great job! You've edited code in a CircuitPython program!

What if | don't have the loop?

If you don't have the loop, the code will run to the end and exit. This can lead to some unexpected behavior in
simple programs like this since the "exit" also resets the state of the hardware. This is a different behavior than
running commands via REPL. So if you are writing a simple program that doesn't seem to work, you may need to add
a loop to the end so the program doesn't exit.

The simplest loop would be:

while True:

pass

And remember - you can press <CTRL><C> to exit the loop.

See also the Behavior section in the docs.
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More Changes

We don't have to stop there! Let's keep going. Change the second 0.5 to 0.1 so it looks like this:

while True:
led.value
time.sleep
led.value
time.sleep

True
0.1)

False
0.1)

—~ Il —~ 1

Now it blinks really fast! You decreased the both time that the code leaves the LED on and off!

Now try increasing both of the 0.1 to 1. Your LED will blink much more slowly because you've increased the amount
of time that the LED is turned on and off.

Well done! You're doing great! You're ready to start into new examples and edit them to see what happens! These
were simple changes, but major changes are done using the same process. Make your desired change, save it, and
get the results. That's really all there is to it!

Naming Your Program File

CircuitPython looks for a code file on the board to run. There are four options: code.txt, code.py, main.txt and main.py.
CircuitPython looks for those files, in that order, and then runs the first one it finds. While we suggest using code.py as
your code file, it is important to know that the other options exist. If your program doesn't seem to be updating as you
work, make sure you haven't created another code file that's being read instead of the one you're working on.
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Connecting to the Serial Console

One of the staples of CircuitPython (and programming in generall) is something called a "print statement". This is a line
you include in your code that causes your code to output text. A print statement in CircuitPython looks like this:

print("Hello, world!")

This line would result in:

Hello, world!

However, these print statements need somewhere to display. That's where the serial console comes in!

The serial console receives output from your CircuitPython board sent over USB and displays it so you can see it. This
is necessary when you've included a print statement in your code and you'd like to see what you printed. It is also

helpful for troubleshooting errors, because your board will send errors and the serial console will print those too.

The serial console requires a terminal program. A terminal is a program that gives you a text-based interface to perform
various tasks.

If you're on Linux, and are seeing multi-second delays connecting to the serial console, or are seeing "AT"

and other gibberish when you connect, then the modemmanager service might be interfering. Just remove it;
it doesn't have much use unless you're still using dial-up modems. To remove, type this command at a shell:

sudo apt purge modemmanager

Are you using Mu?

If so, good news! The serial console is built into Mu and will autodetect your board making using the REPL really really
easy.

Please note that Mu does yet not work with nRF52 or ESP8266-based CircuitPython boards, skip down to the next
section for details on using a terminal program.

R R

First, make sure your CircuitPython board is plugged in.
® If you are using Windows 7, make sure you installed the

drivers (https://adafru.it/Amd).
Could not find an attached Adafruit CircuitPython
device.

/. . Python files for Adafruit CircuitPython devices
are stored on the device. Therefore, to edit these
files you need to have the device plugged in. Until
you plug in a device, Mu will use the directory
found here:

Jusers/ladyada/mu_code

...to store your code.

QK |
T —
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Once in Mu, look for the Serial button in the menu and click it.

Mu 1.0.0.beta.16 - code.py *

+)(2) (%) =& (@)a

New Load Save Serial Plotter Zoom-in  Zoom-

' Open a serial connection to your device.
| CUuUE Yy |

Setting Permissions on Linux

On Linu, if you see an error box something like the one below when you press the Serial button, you need to add
yourself to a user group to have permission to connect to the serial console.

£

R Cannot connect to device on port /dev/tty ACMO
‘ - s

Click on the device's reset button, wait a few
seconds and then try again.

& ok

On Ubuntu and Debian, add yourself to the dialout group by doing:

sudo adduser $USER dialout
After running the command above, reboot your machine to gain access to the group. On other Linux distributions, the

group you need may be different. See Advanced Serial Console on Mac and Linux (https://adafru.it/AAl) for details on
how to add yourself to the right group.

Using Something Else?

If you're not using Mu to edit, are using ESP8266 or nRF52 CircuitPython, or if for some reason you are not a fan of the
built in serial console, you can run the serial console as a separate program.

Windows requires you to download a terminal program, check out this page for more details (https://adafru.it/AAH)

Mac and Linux both have one built in, though other options are available for download, check this page for more
details (https://adafru.it/AAl)
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ﬂv adafruit learning system
Interacting with the Serial Console

Once you've successfully connected to the serial console, it's time to start using it.
The code you wrote earlier has no output to the serial console. So, we're going to edit it to create some output.

Open your code.py file into your editor, and include a print statement. You can print anything you like! Just include
your phrase between the quotation marks inside the parentheses. For example:

import board
import digitalio
import time

led = digitalio.DigitalInOut(board.D13)
led.direction = digitalio.Direction.OUTPUT

while True:
print("Hello, CircuitPython!")

led.value = True
time.sleep(1)
led.value = False

time.sleep(1l)

Save your file.

Now, let's go take a look at the window with our connection to the serial console.

Excellent! Our print statement is showing up in our console! Try changing the printed text to something else.

igitalInOut(board.D13)
led.direction = digitalio.Direction.OUTPUT

ello back to you!™)

= False

time.sleep(1)

Keep your serial console window where you can see it. Save your file. You'll see what the serial console displays when
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the board reboots. Then you'll see your new change!

to run them or enter REPL to disab

The Traceback (most recent call last): is telling you the last thing your board was doing before you saved your file.
This is normal behavior and will happen every time the board resets. This is really handy for troubleshooting. Let's
introduce an error so we can see how it is used.

Delete the e atthe end of True from the line led.value = True so that it says led.value = Tru

code.py
import board

digitalio

time

led = digitalio.DigitalInOut(board.D13)
led.direction = digitalio.Direction.OUTPUT

rue:
("Hello back to you!")
.value = Tru
time.sleep(1)

led.value = False

time.sleep(1)

Save your file. You will notice that your red LED will stop blinking, and you may have a colored status LED blinking at
you. This is because the code is no longer correct and can no longer run properly. We need to fix it!

Usually when you run into errors, it's not because you introduced them on purpose. You may have 200 lines of code,
and have no idea where your error could be hiding. This is where the serial console can help. Let's take a look!
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Simply save fi over USB to run them or enter REPL to disab

y LN
"Tru'

aload.

The Traceback (most recent call last): is telling you that the last thing it was able to run was line 10 in your code. The
next line is your error: NameError: name 'Tru' is not defined . This error might not mean a lot to you, but combined
with knowing the issue is on line 10, it gives you a great place to start!

Go back to your code, and take a look at line 10. Obviously, you know what the problem is already. But if you didn't,
you'd want to look at line 10 and see if you could figure it out. If you're still unsure, try googling the error to get some
help. In this case, you know what to look for. You spelled True wrong. Fix the typo and save your file.

@ CTRL-D to reload.

er USB to run them or enter REPL to disab

Nice job fixing the error! Your serial console is streaming and your red LED Is blinking again.

The serial console will display any output generated by your code. Some sensors, such as a humidity sensor or a
thermistor, receive data and you can use print statements to display that information. You can also use print statements
for troubleshooting. If your code isn't working, and you want to know where it's failing, you can put print statements in
various places to see where it stops printing.

The serial console has many uses, and is an amazing tool overall for learning and programming!
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The REPL

The other feature of the serial connection is the Read-Evaluate-Print-Loop, or REPL. The REPL allows you to enter
individual lines of code and have them run immediately. It's really handy if you're running into trouble with a particular
program and can't figure out why. It's interactive so it's great for testing new ideas.

To use the REPL, you first need to be connected to the serial console. Once that connection has been established,
you'll want to press Ctrl + C.

If there is code running, it will stop and you'll see Press any key to enter the REPL. Use CTRL-D to reload. Follow those
instructions, and press any key on your keyboard.

The Traceback (most recent call last): is telling you the last thing your board was doing before you pressed Ctrl + C
and interrupted it. The Keyboardinterrupt is you pressing Ctrl + C. This information can be handy when
troubleshooting, but for now, don't worry about it. Just note that it is expected behavior.

@ CTRL-D to reload.

If there is no code running, you will enter the REPL immediately after pressing Ctrl + C. There is no information about
what your board was doing before you interrupted it because there is no code running.

o000

Auto-reload is on. Simply save fi ar USB to or enter REPL to disab

any key to enter the REPL. Us

Either way, once you press a key you'll see a >>> prompt welcoming you to the REPL!
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uitPlayground Express

If you have trouble getting to the >>> prompt, try pressing Ctrl + C a few more times.

The first thing you get from the REPL is information about your board.

Adafruit CircuitPython 2.1.0 on 2017-10-17; Adafruit CircuitPlayground Express with samd?2

This line tells you the version of CircuitPython you're using and when it was released. Next, it gives you the type of
board you're using and the type of microcontroller the board uses. Each part of this may be different for your board
depending on the versions you're working with.

This is followed by the CircuitPython prompt.

From this prompt you can run all sorts of commands and code. The first thing we'll do is run help() . This will tell us
where to start exploring the REPL. To run code in the REPL, type it in next to the REPL prompt.

Type help() nextto the promptin the REPL.

2017-10-17; Adafruit Feather MO Ex

r USE to run them or enter REPL to disab

aload.

ound Expr

me to Adafruit CircuitPython 2.1.0!

Please visit learn.adafruit categ cuitpython for pro

help("nodule

built-in modules ple

First part of the message is another reference to the version of CircuitPython you're using. Second, a URL for the
CircuitPython related project guides. Then... wait. What's this? To list built-in modules, please do "help("modules")".
Remember the libraries you learned about while going through creating code? That's exactly what this is talking about!
This is a perfect place to start. Let's take a look!
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Type help("modules") into the REPL next to the prompt, and press enter.

with sam

>>> help()
Welcome to Adafruit Circui

Ple isit Llearn.adafruit.com/c y/circuitpython for pr

list built-in modules please do “help("modules
halp("modules")
i neopixel_write

usb_hid
struct

This is a list of all the core libraries built into CircuitPython. We discussed how board contains all of the pins on the
board that you can use in your code. From the REPL, you are able to see that list!

Type import board into the REPL and press enter. It'll go to a new prompt. It might look like nothing happened, but
that's not the case! If you recall, the import statement simply tells the code to expect to do something with that
module. In this case, it's telling the REPL that you plan to do something with that module.

helpl()
elcome to Adafruit Circui

Please visit learn.adafruit.com/c

0 lio
framebuf
gamepad

Next, type dir(board) into the REPL and press enter.
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This is a list of all of the pins on your board that are available for you to use in your code. Each board's list will differ
slightly depending on the number of pins available. Do you see D13 ? That's the pin you used to blink the red LED!

The REPL can also be used to run code. Be aware that any code you enter into the REPL isn't saved anywhere. If
you're testing something new that you'd like to keep, make sure you have it saved somewhere on your computer as
well!

Every programmer in every programming language starts with a piece of code that says, "Hello, World." We're going to
say hello to something else. Type into the REPL:

print("Hello, CircuitPython!")

Then press enter.

That's all there is to running code in the REPL! Nice job!

You can write single lines of code that run stand-alone. You can also write entire programs into the REPL to test them.
As we said though, remember that nothing typed into the REPL is saved.

There's a lot the REPL can do for you. It's great for testing new ideas if you want to see if a few new lines of code will
work. It's fantastic for troubleshooting code by entering it one line at a time and finding out where it fails. It lets you see
what libraries are available and explore those libraries.

Try typing more into the REPL to see what happens!

Returning to the serial console

When you're ready to leave the REPL and return to the serial console, simply press Ctrl + D. This will reload your board
and reenter the serial console. You will restart the program you had running before entering the REPL. In the console
window, you'll see any output from the program you had running. And if your program was affecting anything visual on
the board, you'll see that start up again as well.

You can return to the REPL at any time!
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CircuitPython Libraries

As we continue to develop CircuitPython and create new releases, we will stop supporting older releases.
Visit to download the latest version of CircuitPython for your board. You

must download the CircuitPython Library Bundle that matches your version of CircuitPython. Please update
CircuitPython and then visit to download the latest Library Bundle.

Each CircuitPython program you run needs to have a lot of information to work. The reason CircuitPython is so simple
to use is that most of that information is stored in other files and works in the background. These files are called
libraries. Some of them are built into CircuitPython. Others are stored on your CIRCUITPY drive in a folder called lib.
Part of what makes CircuitPython so awesome is its ability to store code separately from the firmware itself. Storing
code separately from the firmware makes it easier to update both the code you write and the libraries you depend.

Your board may ship with alib folder already, it's in the base directory of the drive. If not, simply create the folder
yourself. When you first install CircuitPython, an empty lib directory will be created for you.

K2y )% e » Computer » CIRCUTTPY () + [ 4 | Search CiRCUITPY () P
—— _ .

Organize - = Open Share with = Mew folder =« [ @
[ Pictures f — . 1Y .
gﬂ Subversion Y £
B Videos | | ] I

) Homegroup L : ——

lib Windows 7 Driver boot_out.td
N »

Lol Computer 2
&, Local Disk (C)
e CIRCUITPY (E:) ﬂ
K b

. Windows 7 Driver

m

README bt main.py

= |
liby Date modified: 7/19/2017 9:13 PM
File folder |

“! Metwark

CircuitPython libraries work in the same way as regular Python modules so the Python docs (https://adafru.it/rar) are a
great reference for how it all should work. In Python terms, we can place our library files in the lib directory because its
part of the Python path by default.

One downside of this approach of separate libraries is that they are not built in. To use them, one needs to copy them
to the CIRCUITPY drive before they can be used. Fortunately, we provide a bundle full of our libraries.

Our bundle and releases also feature optimized versions of the libraries with the .mpy file extension. These files take
less space on the drive and have a smaller memory footprint as they are loaded.

Installing the CircuitPython Library Bundle
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We're constantly updating and improving our libraries, so we don't (at this time) ship our CircuitPython boards with the
full library bundle. Instead, you can find example code in the guides for your board that depends on external libraries.
Some of these libraries may be available from us at Adafruit, some may be written by community members!

Either way, as you start to explore CircuitPython, you'll want to know how to get libraries on board.

You can grab the latest Adafruit CircuitPython Bundle release by clicking the button below.

Note: Match up the bundle version with the version of CircuitPython you are running - 3.x library for running any

version of CircuitPython 3, 4.x for running any version of CircuitPython 4, etc. If you mix libraries with major
CircuitPython versions, you will most likely get errors due to changes in library interfaces possible during major version

https://adafru.it/ENC

https://adafru.it/ENC

changes.

If you need another version, you can also visit the bundle release page (https://adafru.it/Ayy) which will let you select
exactly what version you're looking for, as well as information about changes.

Either way, download the version that matches your CircuitPython firmware version. If you don't know the version,
look at the initial prompt in the CircuitPython REPL, which reports the version. For example, if you're running v4.0.1,
download the 4.x library bundle. There's also a py bundle which contains the uncompressed python files, you probably
don'twant that unless you are doing advanced work on libraries.

After downloading the zip, extract its contents. This is usually done by double clicking on the zip. On Mac OSX, it
places the file in the same directory as the zip.

Name Date Modified Date Added

FRvnrar » [ adatruit-c n-bundie-4 190523
15} kattni
A Applications
| [ Deskiop
© Downloads
k' Documents
iE Pictures

"
H adafrult-circuitpython-bundie-4.x-mpy-20190523.zip

B8 Adafruit Images
B8 AdafruitDev

Open the bundle folder. Inside you'll find two information files, and two folders. One folder is the lib bundle, and the
other folder is the examples bundle.

Q
Date Modified

Favorites
15t kattni

% Applications

[Z=] Desktop
) Downloads
k' Documents

iEn Pictures
B8 Adafruit Images

B AdafruitDev
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Now open the lib folder. When you open the folder, you'll see a large number ofmpy files and folders

" . ahl. ddeidie [E=pey =
ppData » Local » Temp » adafruit-circuitpython-bundle-2.1.0-20171217zip » lib » ~ | 42 || Search liv o
=~ 0 @
Name Type Compressed size Password ...  Size Ratio =
|
I, adafruit_ads1:d5 File folder |2
.. adafruit_bus_device File folder l_
.. adafruit_character_lcd File folder
I adafruit_circuitplayground File folder
| adafruit_hid File folder
.. adafruit_htl16k33 File folder
| adafruit_max7219 File folder
I adafruit_pca%685 File folder
I adafruit_register File folder
acdafrsit_rmb dienlan: Eile fnlder e
4 m | (3

Example Files

All example files from each library are now included in the bundles, as well as an examples-only bundle. These are
included for two main reasons:

® Allow for quick testing of devices.
® Provide an example base of code, that is easily built upon for individualized purposes.

I = | examples - O *
Home Share View o o

&« 3>« 4 <« build_adafruit_circuitpython_bundle_3.x_mpy_2.. » examples v & Search examples yel
Mame . Date modified Type Size L

> gk Quick access -

E] ads1115_differential_simpletest.py Python File 1KB
@ OneDrive [# ads1115_single_ended_simpletest.py Pythen File 1KB
[ This PC Ed adxl34x_simpletest.py Python File 1KB
o [# am2320_simpletest.py Python File 1KB
‘ams Local Disk (C) [# apds9960_color_simpletest.py Python File 1KB
= Network Ed apds‘)QBO_gest%Jre._swrerletest.py Python F?Ir: 1KB
- [# apds9960_proximity_simpletest.py Python File 1KB

[# as726_simpletest.py Python File 1KB

| ST T R ARATAMAN T AT AR PLal oo P 1R

180 ftems =

Copying Libraries to Your Board

First you'll want to create a lib folder on your CIRCUITPY drive. Open the drive, right click, choose the option to create
a new folder, and call it lib. Then, open the lib folder you extracted from the downloaded zip. Inside you'll find a
number of folders and .mpy files. Find the library you'd like to use, and copy it to the lib folder on CIRCUITPY.

This also applies to example files. They are only supplied as raw .py files, so they may need to be converted to .mpy
using the mpy-cross utility if you encounter MemoryErrors . This is discussed in the CircuitPython Essentials

Guide (https://adafru.it/CTw). Usage is the same as described above in the Express Boards section. Note: If you do not
place examples in a separate folder, you would remove the examples from the import statement.

Example: ImportError Due to Missing Library
If you choose to load libraries as you need them, you may write up code that tries to use a library you haven't yet

loaded. We're going to demonstrate what happens when you try to utilise a library that you don't have loaded on your
board, and cover the steps required to resolve the issue.
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This demonstration will only return an error if you do not have the required library loaded into the lib folder on your
CIRCUITPY drive.

Let's use a modified version of the blinky example.

import board
import time
import simpleio

led = simpleio.DigitalOut(board.D13)

while True:
led.value = True
time.sleep(0.5)
led.value = False

time.sleep(0.5)

Save this file. Nothing happens to your board. Let's check the serial console to see what's going on.

any key to enter the REPL. Use CTRL-D to reload.

er USB to run them or enter REPL to disab

any key to enter the REPL. Use CTRL-D to reload.

We have an ImportError. It says there is no module named 'simpleio'. That's the one we just included in our code!
Click the link above to download the correct bundle. Extract the lib folder from the downloaded bundle file. Scroll
down to find simpleio.mpy. This is the library file we're looking for! Follow the steps above to load an individual library

file.

The LED starts blinking again! Let's check the serial console.

Auto-reload is on. Simply save files over USB to run them or enter REPL to disab
=]

e.py output:

No errors! Excellent. You've successfully resolved an ImportError !

If you run into this error in the future, follow along with the steps above and choose the library that matches the one
you're missing.
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Library Install on Non-Express Boards

If you have a Trinket MO or Gemma MO, you'll want to follow the same steps in the example above to install libraries as
you need them. You don't always need to wait for an ImportError as you probably know what library you added to
your code. Simply open the lib folder you downloaded, find the library you need, and drag it to the lib folder on your
CIRCUITPY drive.

You may end up running out of space on your Trinket MO or Gemma MO even if you only load libraries as you need

them. There are a number of steps you can use to try to resolve this issue. You'll find them in the Troubleshooting page
in the Learn guides for your board.

Updating CircuitPython Libraries/Examples

Libraries and examples are updated from time to time, and it's important to update the files you have on your
CIRCUITPY drive.

To update a single library or example, follow the same steps above. When you drag the library file to your lib folder, it
will ask if you want to replace it. Say yes. That's it!

A new library bundle is released every time there's an update to a library. Updates include things like bug fixes and
new features. It's important to check in every so often to see if the libraries you're using have been updated.
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Frequently Asked Questions

These are some of the common questions regarding CircuitPython and CircuitPython microcontrollers.

As we continue to develop CircuitPython and create new releases, we will stop supporting older releases.
Visit to download the latest version of CircuitPython for your board. You

must download the CircuitPython Library Bundle that matches your version of CircuitPython. Please update
CircuitPython and then visit to download the latest Library Bundle.

| have to continue using CircuitPython 3.x or 2.x, where can | find compatible libraries?

We are no longer building or supporting the CircuitPython 2.x and 3.x library bundles. We highly encourage you to
update CircuitPython to the latest version (https://adafru.it/Em8) and use the current version of the

libraries (https://adafru.it/ENC). However, if for some reason you cannot update, you can find the last available 2.x
build here (https://adafru.it/FJA) and the last available 3.x build here (https://adafru.it/FJB).

Is ESP8266 or ESP32 supported in CircuitPython? Why not?

We are dropping ESP8266 support as of 4.x - For more information please read about it here!

https://learn.adafruit.com/welcome-to-circuitpython/circuitpython-for-esp8266
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[] How do | connect to the Internet with CircuitPython?

If you'd like to add WiFi support, check out our guide on ESP32/ESP8266 as a co-processor.
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|| Is there asyncio support in CircuitPython

We do not have asyncio support in CircuitPython at this time
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[| My RGB NeoPixel/DotStar LED is blinking funny colors - what does it mean?

The status LED can tell you what's going on with your CircuitPython board. Read more here for what the colors
mean!
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What is a MemoryError?

Memory allocation errors happen when you're trying to store too much on the board. The CircuitPython microcontroller
boards have a limited amount of memory available. You can have about 250 lines of code on the MO Express boards. If
you try to import too many libraries, a combination of large libraries, or run a program with too many lines of code,
your code will fail to run and you will receive a MemoryError in the serial console (REPL).

What do | do when | encounter a MemoryError?

Try resetting your board. Each time you reset the board, it reallocates the memory. While this is unlikely to resolve your
issue, it's a simple step and is worth trying.

Make sure you are using .mpy versions of libraries. All of the CircuitPython libraries are available in the bundle in a
.mpy format which takes up less memory than .py format. Be sure that you're using the latest library

bundle (https://adafru.it/uap) for your version of CircuitPython.

If that does not resolve your issue, try shortening your code. Shorten comments, remove extraneous or unneeded
code, or any other clean up you can do to shorten your code. If you're using a lot of functions, you could try moving

those into a separate library, creating a .mpy of that library, and importing it into your code.

You can turn your entire file into a .mpy and import that into code.py . This means you will be unable to edit your
code live on the board, but it can save you space.

Can the order of my import statements affect memory?
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It can because the memory gets fragmented differently depending on allocation order and the size of objects. Loading
.mpy files uses less memory so its recommended to do that for files you aren't editing.

How can | create my own .mpy files?

You can make your own .mpy versions of files with mpy-cross .

You can download the CircuitPython 2.x version of mpy-cross for your operating system from the CircuitPython
Releases page (https://adafru.it/tBa) under the latest 2.x version.

You can build mpy-cross for CircuitPython 3.x by cloning the CircuitPython GitHub repo (https://adafru.it/tB7), and
running make inthe circuitpython/mpy-cross/ directory. Then run ./mpy-cross path/to/foo.py to create a foo.mpy
in the same directory as the original file.

How do | check how much memory | have free?

import gc
gc.mem_free()

Will give you the number of bytes available for use.

Does CircuitPython support interrupts?

No. CircuitPython does not currently support interrupts. We do not have an estimated time for when they will be
included.

Does Feather MO support WINC15007

No, WINC1500 will not fit into the MO flash space.

Can AVRs such as ATmega328 or ATmega2560 run CircuitPython?

No.

Commonly Used Acronyms

CP or CPy = CircuitPython (https://adafru.it/cpy-welcome)
CPC = Circuit Playground Classic (https://adafru.it/ncE)
CPX = Circuit Playground Express (https://adafru.it/wpF)
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Welcome to the Community! ﬁ' adafruit learning system
unity:

CircuitPython is a programming language that's super simple to get started with and great for learning. It runs on
microcontrollers and works out of the box. You can plug it in and get started with any text editor. The best part?
CircuitPython comes with an amazing, supportive community.

Everyone is welcome! CircuitPython is Open Source. This means it's available for anyone to use, edit, copy and
improve upon. This also means CircuitPython becomes better because of you being a part of it. It doesn't matter
whether this is your first microcontroller board or you're a computer engineer, you have something important to offer
the Adafruit CircuitPython community. We're going to highlight some of the many ways you can be a part of it!

Adafruit Discord

for me it's fusr/

CGrover
Thanks

The Adafruit Discord server is the best place to start. Discord is where the community comes together to volunteer and
provide live support of all kinds. From general discussion to detailed problem solving, and everything in between,
Discord is a digital maker space with makers from around the world.
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There are many different channels so you can choose the one best suited to your needs. Each channel is shown on
Discord as "#channelname". There's the #projecthelp channel for assistance with your current project or help coming
up with ideas for your next one. There's the #showandtell channel for showing off your newest creation. Don't be afraid
to ask a question in any channel! If you're unsure, #general is a great place to start. If another channel is more likely to
provide you with a better answer, someone will guide you.

The CircuitPython channel is where to go with your CircuitPython questions. #circuitpython is there for new users and
developers alike so feel free to ask a question or post a comment! Everyone of any experience level is welcome to join
in on the conversation. We'd love to hear what you have to say!

The easiest way to contribute to the community is to assist others on Discord. Supporting others doesn't always mean
answering questions. Join in celebrating successes! Celebrate your mistakes! Sometimes just hearing that someone
else has gone through a similar struggle can be enough to keep a maker moving forward.

The Adafruit Discord is the 24x7x365 hackerspace that you can bring your granddaughter to.

Visit https://adafru.it/discord ()to sign up for Discord. We're looking forward to meeting you!

Adafruit Forums

Forum Index © & User Se

ADAFRUIT CUSTOMER SUPPORT FORUMS

Thanks for stopping by! These forums are for Adafruit customers who need assistance with their m
purchases from Adafruit Industries. Our staff can only assist Adafruit customers, thank youl

GENERAL FORUMS Topics Posts  Last post
; ANNOUNCEMENTS 275 1466 by dellyr t

Forum announcements Thu Sep 21, 2017 7:32 am

Moderstors: adafruit_support_bill, adafruit

The Adafruit Forums (https://adafru.it/jIf) are the perfect place for support. Adafruit has wonderful paid support folks to
answer any questions you may have. Whether your hardware is giving you issues or your code doesn't seem to be
working, the forums are always there for you to ask. You need an Adafruit account to post to the forums. You can use
the same account you use to order from Adafruit.

While Discord may provide you with quicker responses than the forums, the forums are a more reliable source of
information. If you want to be certain you're getting an Adafruit-supported answer, the forums are the best place to be.

There are forum categories that cover all kinds of topics, including everything Adafruit. The Adafruit CircuitPython and

MicroPython (https://adafru.it/xXA) category under "Supported Products & Projects" is the best place to post your
CircuitPython questions.
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Forum Index > Supperted Products & Projects > Adafruit CireultPythan and MicroPythan 8 & User Settings « View your posts

Adafruit CircuitPython and MicroPython

Moderators: adafruit_support_bill, adafruit

Forum rules
Adafruit MicroPython is currently EXPERIMENTAL and BETA - Please visit hitps://learn.adafruit com/categary/micropython and hitp:/forum.micropython.org/ in addition te
our section herel

m m @ Mark topics read - 179 topics - Page 10f 4.+ 1234

Please be positive and constructive with your questions and comments.
ANNOUNCEMENTS Replies Views Last post

j| CIRCUITPYTHON 2.1.0 RELEASED! 1 m by danhaibert ..

by danhalbert » Wed Oct 18, 2017 12:47 am Fri Oct 20, 2017 2:43 am

Be sure to include the steps you took to get to where you are. If it involves wiring, post a picture! If your code is giving
you trouble, include your code in your post! These are great ways to make sure that there's enough information to
help you with your issue.

You might think you're just getting started, but you definitely know something that someone else doesn't. The great
thing about the forums is that you can help others too! Everyone is welcome and encouraged to provide constructive

feedback to any of the posted questions. This is an excellent way to contribute to the community and share your
knowledge!

O This repository Pull requests Issues Marketplace Explore

¥ adafruit f circuitpython ©® Unwatch = 69 % Unstar 256 Y Fork 1,357
forked from micropython/micropython
<> Code Issues 73 Pull requests 4 Insights

CircuitPython - a Python implementation for teaching coding with microcontrollers

circuitpython

7D 9,856 commits ¥ 32 branches "> 73 releases 41 206 contributors

Whether you're just beginning or are life-long programmer who would like to contribute, there are ways for everyone
to be a part of building CircuitPython. GitHub is the best source of ways to contribute to

CircuitPython (https://adafru.it/tB7) itself. If you need an account, visit https://github.com/ (https://adafru.it/d6C)and sign
up.

If you're new to GitHub or programming in general, there are great opportunities for you. Head over to
adafruit/circuitpython (https://adafru.it/tB7) on GitHub, click on "Issues (https://adafru.it/Bee)", and you'll find a list that
includes issues labeled "good first issue (https://adafru.it/Bef)". These are things we've identified as something that
someone with any level of experience can help with. These issues include options like updating documentation,
providing feedback, and fixing simple bugs.

@ OneWire BusDevice [T PESTET=™ D2
#338 opened 29 days ago by tannewt Long term
@ Feather MO Adalogger does not have D8 or D7 (h ]

#323 opened on Oct 13 by ladyada " 3.0

@ Audit and fix native API for methods that accept and ignore extra args. [ llna
#321 opened on Oct 12 by tannewt Long term

Already experienced and looking for a challenge? Checkout the rest of the issues list and you'll find plenty of ways to
contribute. You'll find everything from new driver requests to core module updates. There's plenty of opportunities for
everyone at any level!
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When working with CircuitPython, you may find problems. If you find a bug, that's great! We love bugs! Posting a
detailed issue to GitHub is an invaluable way to contribute to improving CircuitPython. Be sure to include the steps to
replicate the issue as well as any other information you think is relevant. The more detail, the better!

Testing new software is easy and incredibly helpful. Simply load the newest version of CircuitPython or a library onto
your CircuitPython hardware, and use it. Let us know about any problems you find by posting a new issue to GitHub.
Software testing on both current and beta releases is a very important part of contributing CircuitPython. We can't
possibly find all the problems ourselves! We need your help to make CircuitPython even better.

On GitHub, you can submit feature requests, provide feedback, report problems and much more. If you have
questions, remember that Discord and the Forums are both there for help!

# Adafruit CircuitPython
Docs » Core Modules » augisic — Support for audio input and output O Edit on GitHub
audioio — Support for audio input and output
£ Core Modules The audieie module contains classes to provide access to audio 10.
Support Matrix
Libraries
& Modules

anatogis = Analog hardware * audicout - Output an analog audio signal

support

suttonsto = Support for audio All classes change hardware state and should be deinitialized when they are no longer needed if the

Inpart and output over digital bus
et e i program continues after use. To do so, either call geinit() or use a context manager. See Lifetime

sudfaic — Support for audio input
and output

vitsangio — Digital protocols
implemented by the CPU

and ContextManagers for more info.

@ Previous Next ©

ReadTheDocs (https://adafru.it/Beg) is a an excellent resource for a more in depth look at CircuitPython. This is where
you'll find things like APl documentation and details about core modules. There is also a Design Guide that includes
contribution guidelines for CircuitPython.

RTD gives you access to a low level look at CircuitPython. There are details about each of thecore

modules (https://adafru.it/Beh). Each module lists the available libraries. Each module library page lists the available
parameters and an explanation for each. In many cases, you'll find quick code examples to help you understand how
the modules and parameters work, however it won't have detailed explanations like the Learn Guides. If you want help
understanding what's going on behind the scenes in any CircuitPython code you're writing, ReadTheDocs is there to
help!

Here is blinky:

import digitalio
from board import *
import time

led = digitalio.DigitalInOut(D13)
led.direction = digitalio.Direction.OUTPUT
while True:

led.value = True

time.sleep(®.1)

led_value = False

time.sleep(B.1)
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* adafruit learning system
Advanced Serial Console on Windows

Windows 7 Driver

If you're using Windows 7, use the link below to download the driver package. You will not need to install drivers on

Mac, Linux or Windows 10.
https://adafru.it/ ABO

https://adafru.it/ABO

What's the COM?

First, you'll want to find out which serial port your board is using. When you plug your board in to USB on your
computer, it connects to a serial port. The port is like a door through which your board can communicate with your
computer using USB.

We'll use Windows Device Manager to determine which port the board is using. The easiest way to determine which
port the board is using is to first check without the board plugged in. Open Device Manager. Click on Ports (COM &
LPT). You should find something already in that list with (COM#) after it where # is a number.

,l Device Manager - [m] x
Eile Action View Help
e | m D Hm @

v & blackbex
> I& Audic inputs and outputs
E Computer

>
> am Disk drives
> [5g] Display adapters
> { Humean Interface Devices
> =@ IDE ATA/ATAP| controllers
> @ IEEE 1394 host controllers
> ._ﬁ Imaging devices
> 2 Keyboards
> ﬁ Mice and other pointing devices
> Monitors
» 3 Network adapters
~ i@ Ports (COM &LPT)

i Communications Pert (COM1)
= Print queues
=l Printers
O Processors
[ Smart card readers
[ Smart cards
i Software devices
ii‘ Sound, video and game controllers
» $a Storage controllers
5 @ System devices
> i Universal Serial Bus controllers
> [ WSD Print Provider

N " "

Now plug in your board. The Device Manager list will refresh and a new item will appear under Ports (COM & LPT).
You'll find a different (COM#) after this item in the list.
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& Device Manager - ] X
Eile Action View Help
s |m D Hm @
v .‘. blackbox
> u Audio inputs and outputs
E Computer
- Disk drives
53] Display adapters
& Human Interface Devices
=m |IDE ATA/ATAP| controllers
§ IEEE 1354 host controllers
_T:‘ Imaging devices
E= Keyboards
@ Mice and other pointing devices
[ Monitors
P Network adapters
B Portable Devices
i§ Ports (COM & LPT)
i Communications Pert (COM1)
i USB Serial Device (COM3)
A Print queues
= Printers
O Processors
| Smart card readers
Bl Smart cards
B Software devices
i| Sound, video and game controllers
& Storage controllers
= System devices
§ Universal Serial Bus controllers
1 WSD Print Provider

v v v vy (v v Y Y Y Y Y Y Y vy

R Y

Sometimes the item will refer to the name of the board. Other times it may be called something like USB Serial Device,
as seen in the image above. Either way, there is a new (COM#) following the name. This is the port your board is using.

Install Putty

If you're using Windows, you'll need to download a terminal program. We're going to use PuTTY.

The first thing to do is download the latest version of PUTTY (https://adafru.it/Bf1). You'll want to download the Windows
installer file. It is most likely that you'll need the 64-bit version. Download the file and install the program on your
machine. If you run into issues, you can try downloading the 32-bit version instead. However, the 64-bit version will
work on most PCs.

Now you need to open PuTTY.

Under Connection type: choose the button next to Serial.

In the box under Serial line, enter the serial port you found that your board is using.

In the box under Speed, enter 115200. This called the baud rate, which is the speed in bits per second that data
is sent over the serial connection. For boards with built in USB it doesn't matter so much but for ESP8266 and
other board with a separate chip, the speed required by the board is 115200 bits per second. So you might as
well just use 115200!

If you want to save those settings for later, use the options under Load, save or delete a stored session. Enter a name
in the box under Saved Sessions, and click the Save button on the right.
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About

ﬁ PuTTY Configuration

Cateqgory:

gssion
- Logging

= Terminal

- Keyboard
- Bell
- Features

=I- Window

- Appearance
- Behaviour
- Translation
- Selection

- Colours
annection

- Data

- Proy

- Telnet

- Rlogin

+- SSH

Help

Basic options for your PuTTY session

Specify the degtination you want to connect to

Serial line Speed

[comy| | 115200

Connection type:

(JRaw (JTelnet () Rlogin ()55H (@) Sedal

Load, save or delete a stored =ession

Saved Sessions

Default Settings Load
Save
Delete

Close window on exit:

(O Mways () Never (@ Only on clean exit

Open Cancel

Once your settings are entered, you're ready to connect to the serial console. Click "Open" at the bottom of the

window. A new window will open.

EB COM3 - PuTTY

If no code is running, the window will either be blank or will look like the window above. Now you're ready to see the

results of your code.

Great job! You've connected to the serial console!
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Advanced Serial Console on Mac and Linux

Connecting to the serial console on Mac and Linux uses essentially the same process. Neither operating system needs
drivers installed. On MacOSX, Terminal comes installed. On Linux, there are a variety such as gnome-terminal (called
Terminal) or Konsole on KDE.

What's the Port?

First you'll want to find out which serial port your board is using. When you plug your board in to USB on your
computer, it connects to a serial port. The port is like a door through which your board can communicate with your
computer using USB.

We're going to use Terminal to determine what port the board is using. The easiest way to determine which port the
board is using is to first check without the board plugged in. On Mac, open Terminal and type the following:

Is /dev/tty.*

Each serial connection shows up in the /dev/ directory. It has a name that starts with tty.. The command Is shows
you a list of items in a directory. You can use * as a wildcard, to search for files that start with the same letters but end
in something different. In this case, we're asking to see all of the listings in /dev/ that start with tty. and end in
anything. This will show us the current serial connections.

o000

bash

Last Login: Fri Dec

For Linux, the procedure is the same, however, the name is slightly different. If you're using Linux, you'll type:

Is /dev/ttyACM*
The concept is the same with Linux. We are asking to see the listings in the /dev/ folder, starting with ttyACM and

ending with anything. This will show you the current serial connections. In the example below, the error is indicating
that are no current serial connections starting with ttyACM .
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sommersoft@thespacebetween: ~

File Edit View Search Terminal Help
sommersoft@thespacebetween:~5 1s /dev/ttyACM*

1s: cannot access '/dev/ttyACM*': No such file or directory
sommersoft@thespacebetween:~$

Now, plug your board. Using Mac, type:

Is /dev/tty.*
This will show you the current serial connections, which will now include your board.

*0 0
bash
1: Fri Dec

19 attniflrobocrepe:

[dev/tt _Bluetooth-Incoming-Por

S by *

<attniliro pe: A
/dev/tty.Bluetooth-Incoming-Portl/dev/tty . usbmodem 41441

Using Mac, a new listing has appeared called /dev/tty.usbmodem141441 . The tty.usbmodem141441 part of this
listing is the name the example board is using. Yours will be called something similar.

Using Linux, type:

Is /dev/ttyACM*

This will show you the current serial connections, which will now include your board.

© Adafruit Industries https://learn.adafruit.com/adafruit-itsybitsy-nrf52840-express Page 81 of 179



sommersoft@thespacebetween: ~

File Edit View Search Terminal Help
sommersoft@thespacebetween:~$ 1s /dev/ttyACM*

1s: cannot access '/dev/ttyACM*': No such file or directory
sommersoft@thespacebetween:~$ 1s fdev/ttyACM*

Jdev fttyACMO

sommersoft@thespacebetween:~$ D

Using Linux, a new listing has appeared called /dev/ttyACMO . The ttyACMO part of this listing is the name the
example board is using. Yours will be called something similar.

Connect with screen

Now that you know the name your board is using, you're ready connect to the serial console. We're going to use a
command called screen . The screen command is included with MacOS. Linux users may need to install it using their
package manager. To connect to the serial console, use Terminal. Type the following command, replacing

board name with the name you found your board is using:

screen /dev/tty.board_name 115200

The first part of this establishes using the screen command. The second part tells screen the name of the board you're
trying to use. The third part tells screen what baud rate to use for the serial connection. The baud rate is the speed in
bits per second that data is sent over the serial connection. In this case, the speed required by the board is 115200 bits
per second.

200

bash

Last Login: Fri Dec

1936 kattnif epe:~ § Ls [dev/tty.x

/dev/tty . Bluetooth-Incoming-Por

dev/tty.*

937 kattnill e~ § y
/dev/tty . Bluetooth-Incoming-Por ti/dev/tty . usbmodenl 41441

ty.usbmoden141441 11
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File Edit View Search Terminal Help
sommersoft@thespacebetween:~$ 1s fdev/ttyACM*

1s: cannot access '/dev/ttyACM*': No such file or directory
sommersoft@thespacebetween:~$ 1s /dev/ttyACM*

Jdev/ttyACMO

sommersoft@thespacebetween:~$ screen /dev/ttyACMB 11520dD

Press enter to run the command. It will open in the same window. If no code is running, the window will be blank.
Otherwise, you'll see the output of your code.

Great job! You've connected to the serial console!

Permissions on Linux

If you try to run screen and it doesn't work, then you may be running into an issue with permissions. Linux keeps track
of users and groups and what they are allowed to do and not do, like access the hardware associated with the serial
connection for running screen . So if you see something like this:

™ ®® ackbar@desk: ~

ackbar@desk:~% screen /dev/ttyACMO
[screen is terminating]
ackbar@desk:~$ [j

then you may need to grant yourself access. There are generally two ways you can do this. The first is to just run
screen using the sudo command, which temporarily gives you elevated privileges.

O ®® ackbar@desk: ~

ackbar@desk:~% screen /dev/ttyACMO
[screen is terminating]

ackbar@desk:~% sudo screen /dev/ttyACM@
[sudo] password for ackbar: l

Once you enter your password, you should be in:
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ackbar@desk: ~

Auto-reload is on. Simply save files over USB to run them or enter REPL to disab
le.

Press any key to enter the REPL. Use CTRL-D to reload.

Adafruit CircuitPython 2.1.0 on 2017-10-17; Adafruit Trinket MO with samd2lel8

The second way is to add yourself to the group associated with the hardware. To figure out what that group is, use the
command Is -I as shown below. The group name is circled in red.

Then use the command adduser to add yourself to that group. You need elevated privileges to do this, so you'll need
to use sudo . In the example below, the group is adm and the user is ackbar.

™™ @ ackbar@desk: ~

ackbar@desk:~% ls -1 /dev/ttyACMO

Crw-rw---- 1 root(adm)166, O Dec 21 A8:29 /dev/ttyACMO
ackbar@desk:~$%$ sudo adduser ackbar (adm

Adding user “ackbar' to group ‘adm’

Adding user ackbar to group adm

Done.

ackbar@desk:~$ []

After you add yourself to the group, you'll need to logout and log back in, or in some cases, reboot your machine. After
you log in again, verify that you have been added to the group using the command groups . If you are still not in the
group, reboot and check again.

™ ® @ ackbar@desk: ~
ackbar@desk:~% groups
ackbar adm sudo
ackbar@desk:~s$ [j

And now you should be able to run screen without using sudo .

oe ackbar@desk: ~

ackbar@desk:~$ groups

ackbar adm sudo

ackbar@desk:~$ screen /dev/ttyACMO 1152@@.

And you're in:
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ackbar@desk: ~

Auto-reload is on. Simply save files over USB to run them or enter REPL to disab
le.

Press any key to enter the REPL. Use CTRL-D to reload.

Adafruit CircuitPython 2.1.0 on 2017-10-17; Adafruit Trinket MO with samd2lel8

The examples above use screen, but you can also use other programs, such as putty or picocom, if you prefer.
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Uninstalling CircuitPython

A lot of our boards can be used with multiple programming languages. For example, the Circuit Playground Express
can be used with MakeCode, Code.org CS Discoveries, CircuitPython and Arduino.

Maybe you tried CircuitPython and want to go back to MakeCode or Arduino? Not a problem

You can always remove/re-install CircuitPython whenever you want!Heck, you can change your mind every day!

Backup Your Code

Before uninstalling CircuitPython, don't forget to make a backup of the code you have on the little disk drive. That
means your main.py or code.py any other files, the lib folder etc. You may lose these files when you remove
CircuitPython, so backups are key! Just drag the files to a folder on your laptop or desktop computer like you would
with any USB drive.

Moving Circuit Playground Express to MakeCode

On the Circuit Playground Express (this currently does NOT apply to Circuit Playground Bluefruit), if you want to go
back to using MakeCode, it's really easy. Visit makecode.adafruit.com (https://adafru.it/wpC) and find the program you
want to upload. Click Download to download the .uf2 file that is generated by MakeCode.

Now double-click your CircuitPython board until you see the onboard LED(s) turn green and the ...BOOT directory
shows up.

Then find the downloaded MakeCode .uf2 file and drag it to the ...BOOT drive.
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\. @ Downloads  » cplay

Search cplay

» k=

Organize Open » =~ [f @ Organize » Share with + New folder - [
W0 Faverites Name W Favorites Name
B Desktop [ hlinkyﬂz B Desktop |_] CURRENT.UF2
4 Downloads 8 Downloads ] INDEX
%l Recent Places %l Recent Places L1 INFO_UF2
4 Libraries _,q- .Lib(ﬂria
::| Documents |5 Documents
J’ Music J‘ Music
= Pictures =/ Pictures
B Videos BE videos
& Homegroup & Homegroup
1M Computer /™ Computer
&, corve (C) &, CoRIVE (C)

= CPLAYBOOT (D3
[ REACHit Drive

o= CPLAYBOOT (D)
REACHit Drive

Your MakeCode is now running and CircuitPython has been removed. Going forward you only have tosingle click the

reset button

Moving to Arduino

If you want to change your firmware to Arduino, it's also pretty easy.

Start by plugging in your board, and double-clicking reset until you get the green onboard LED(s) - just like with

MakeCode

Within Arduino IDE, select the matching board, say Circuit Playground Express

File Edit Sketch |Tools| Help

Aute Format
Archive Sketch
Fix Encoding & Reload

huttondemo

vold setup()
Serial.begi

Serial Menitor

Serial Plotter

Serial.prin WiFil01 Firmware Updater
pinMode (PIN|
pinMode (PIN|

! Port: "COML"

Get Board Info

void loop(){
if (! digit
Serial.pr

Programmer: "USBtinyISP"

Burn Bootloader

Board: "Adafruit Circuit Playground Express”

Ctrl+T

Ctrl+Shift+M
Ctrl+Shift+L

Fy

Arduino SAMD (32-bits ARM Cortex-M0+) Boards
Arduino/Genuino Zero (Programming Port)
Arduino/Genuino Zero (Mative USB Port)
Arduino/Genuino MKR1000

Arduino MKRZero

}
if (! digitalRead(PIN_BUTTON_B)) m
Serial.println{"Button B preased”);

1

Arduino MKRFox1 200
©  Adafruit Circuit Playground Express

Select the correct matching Port:
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File Edit Sketch Help

Auto Format Ctrl+T
Archive Sketch
buttonderno Fix Encoding & Reload
vold setup() Serial Monitor Ctrl+Shift+M
SErIal DS el Plotter Cirl+ Shift+L
Serial.prin WiFil01 Firmware Updater

pinMode (PIN
pinMode (PIN
}

Board: "Adafruit Circuit Playground Express"
Port: "COML" Serial ports

Get Board Info comi

COM20 (Adafruit Circuit Playground Express)
COmM38

void loop(){
if (! digit
Serial.pr Burn Bootloader

Programmer: "USBtinyISP"

1

ifF 11 AimitalReadA BTN RITTTAN Ry |T|

Create a new simple Blink sketch example:

// the setup function runs once when you press reset or power the board
void setup() {

// initialize digital pin 13 as an output.

pinMode (13, OUTPUT);
}

// the loop function runs over and over again forever
void loop() {
digitalWrite(13, HIGH); // turn the LED on (HIGH is the voltage level)

delay(1000); // wait for a second
digitalWrite(13, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second

Make sure the LED(s) are still green, then click Upload to upload Blink. Once it has uploaded successfully, the serial
Port will change so re-select the new Port!

Once Blink is uploaded you should no longer need to double-click to enter bootloader mode, Arduino will automatically
reset when you upload
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Troubleshooting

From time to time, you will run into issues when working with CircuitPython. Here are a few things you may encounter

and how to resolve them.

As we continue to develop CircuitPython and create new releases, we will stop supporting older releases.
Visit to download the latest version of CircuitPython for your board. You

must download the CircuitPython Library Bundle that matches your version of CircuitPython. Please update
CircuitPython and then visit to download the latest Library Bundle.

Always Run the Latest Version of CircuitPython and Libraries

As we continue to develop CircuitPython and create new releases, we will stop supporting older releases. You need to
update to the latest CircuitPython. (https://adafru.it/Em8).

You need to download the CircuitPython Library Bundle that matches your version of CircuitPython. Please update
CircuitPython and then download the latest bundle (https://adafru.it/ENC).

As we release new versions of CircuitPython, we will stop providing the previous bundles as automatically created
downloads on the Adafruit CircuitPython Library Bundle repo. If you must continue to use an earlier version, you can
still download the appropriate version of mpy-cross from the particular release of CircuitPython on the CircuitPython
repo and create your own compatible .mpy library files. However, it is best to update to the latest for both
CircuitPython and the library bundle.

| have to continue using CircuitPython 3.x or 2.x, where can | find compatible
libraries?

We are no longer building or supporting the CircuitPython 2.x and 3.x library bundles. We highly encourage you to
update CircuitPython to the latest version (https://adafru.it/Em8) and use the current version of the

libraries (https://adafru.it/ENC). However, if for some reason you cannot update, you can find the last available 2.x
build here (https://adafru.it/FJA) and the last available 3.x build here (https://adafru.it/FJB).

CPLAYBOOT, TRINKETBOOT, FEATHERBOOT, or GEMMABOOT Drive Not
Present

You may have a different board.

Only Adafruit Express boards and the Trinket MO and Gemma MO boards ship with the UF2 bootloader
(https://adafru.it/zbX)installed. Feather MO Basic, Feather MO Adalogger, and similar boards use a regular Arduino-
compatible bootloader, which does not show a boardnameBOOT drive.

MakeCode

If you are running a MakeCode (https://adafru.it/zbY) program on Circuit Playground Express, press the reset button
just once to get the CPLAYBOOT drive to show up. Pressing it twice will not work.

Windows 10

Did you install the Adafruit Windows Drivers package by mistake? You don't need to install this package on Windows
10 for most Adafruit boards. The old version (v1.5) can interfere with recognizing your device. Go to Settings -> Apps
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and uninstall all the "Adafruit" driver programs.

Windows 7

The latest version of the Adafruit Windows Drivers (version 2.0.0.0 or later) will fix the missing boardnameBOOT drive
problem on Windows 7. To resolve this, first uninstall the old versions of the drivers:

® Unplug any boards. In Uninstall or Change a Program (Control Panel->Programs->Uninstall a program), uninstall
everything named "Windows Driver Package - Adafruit Industries LLC ...".

{4 » Control Panel » Programs » Programs and Features = | 43 W Search Programs and Features o
Control Panel Home :
Uninstall or change a program
View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Regair.
B Turn Windews festures on or

e Organize = =~ 8@
Mame Publisher Installed On  Size Version ~
E Windows Driver Package - Adafruit Industries LLC (usbser) . Adafruit Industries LLC 91872017 11/15/2007 51.26000 |
& Windows Driver Package - libusbK (libusbK) ibusbk device. . libusbk 9/18/2017 12/01/2014 3070
T Windows Driver Package - FTDI CDM Driver Package - VCP... FTDI 9/18/2017 01/22/2016 21214
#E Windows Driver Package - FTDI COM Driver Package - Bus.. FTDI Sn18/207 01/22/2006 21204
M Windows Driver Package - Adafruit Industries LLC (usbser) ... Adafruit Industries LLC 9/18/2017 11/15/2007 51.2600.0
T Windows Driver Package - Adafruit Industries LLC (usbser) . Adafruit Industries LLC 97182017 11/15/2007 51.2600.0
& Windows Driver Package - Adafruit Industries LLC {usbser) .. Adafruit Industries LLC 9/18/2017 11/15/2007 51.2600.0

9 Microsoft Visual C++ 2015 Redistributable (464) - 14.0.24215
M Wireshark 241 64-bit

E=J  Currently installed programs Total size: 1.06 G&
k 1‘) 29 programs installed

Microscft Corporation

9/15/2017

The Wirethark developer comm...  9/15/2017

25AMB 140242151
160 ME 241

® Now install the new 2.3.0.0 (or higher) Adafruit Windows Drivers Package:

https://adafru.it/ABO

https://adafru.it/ABO

® When running the installer, you'll be shown a list of drivers to choose from. You can check and uncheck the

boxes to choose which drivers to install.

Check the board drivers below that you would like to install. Click install to
start the installation.

Select board drivers to install: Feather 32u4, Feather M0, Feather MO Ex|
Feather WICED
Trinket / Pro Trinket / Gemma {(USBtinyISP)
[ Arduine Gemma
] Feather HUZZAH ESP8266 (SiLabs CP210x]
[ Metro 328 / Metra Mini 328 (FTDI VCP and

* [l

b

Cancel | Mullsoft Install System w3, 02,1

< Back | Install I

You should now be done! Test by unplugging and replugging the board. You should see the CIRCUITPY drive, and
when you double-click the reset button (single click on Circuit Playground Express running MakeCode), you should see

the appropriate boardnameBOOT drive.

Let us know in the Adafruit support forums (https://adafru.it/jIf) or on the Adafruit Discord () if this does not work for you!
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https://github.com/adafruit/Adafruit_Windows_Drivers/releases/latest/adafruit_drivers_*.exe
https://forums.adafruit.com
https://adafru.it/discord

Windows Explorer Locks Up When Accessing boardnameBOOT Drive

On Windows, several third-party programs we know of can cause issues. The symptom is that you try to access the
boardnameBOOT drive, and Windows or Windows Explorer seems to lock up. These programs are known to cause
trouble:

® AIDAG64: to fix, stop the program. This problem has been reported to AIDA64. They acquired hardware to test,
and released a beta version that fixes the problem. This may have been incorporated into the latest release.
Please let us know in the forums if you test thi.s

® Hard Disk Sentinel

® Kaspersky anti-virus: To fix, you may need to disable Kaspersky completely. Disabling some aspects of
Kaspersky does not always solve the problem. This problem has been reported to Kaspersky.

Copying UF2 to boardnameBOOT Drive Hangs at 0% Copied

On Windows, a Western Dlgital (WD) utility that comes with their external USB drives can interfere with copying UF2
files to the boardnameBOOT drive. Uninstall that utility to fix the problem.

CIRCUITPY Drive Does Not Appear

Kaspersky anti-virus can block the appearance of the CIRCUITPY drive. We haven't yet figured out a settings change
that prevents this. Complete uninstallation of Kaspersky fixes the problem.

Norton anti-virus can interfere with CIRCUITPY . A user has reported this problem on Windows 7. The user turned off
both Smart Firewall and Auto Protect, and CIRCUITPY then appeared.

Serial Console in Mu Not Displaying Anything

There are times when the serial console will accurately not display anything, such as, when no code is currently
running, or when code with no serial output is already running before you open the console. However, if you find
yourself in a situation where you feel it should be displaying something like an error, consider the following.

Depending on the size of your screen or Mu window, when you open the serial console, the serial console panel may
be very small. This can be a problem. A basic CircuitPython error takes 10 lines to display!

Auto-reload is on. Simply save files over USB to run them or enter REPL to disable.
code.py output:
Traceback (most recent call last):
File "code.py", line 7
SyntaxError: invalid syntax

Press any key to enter the REPL. Use CTRL-D to reload.

More complex errors take even more lines!
Therefore, if your serial console panel is five lines tall or less, you may only see blank lines or blank lines followed by

Press any key to enter the REPL. Use CTRL-D to reload.. If this is the case, you need to either mouse over the top of
the panel to utilise the option to resize the serial panel, or use the scrollbar on the right side to scroll up and find your
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message.

Adatruit CircuitPythan REPL |
Fa¥

Where is my error?
SCROLL BACK TO FIND OUTPUT AAA '

Press any key to enter the REPL. Use CTRL-D to reload.

v
Adafruit ¥

This applies to any kind of serial output whether it be error messages or print statements. So before you start trying to
debug your problem on the hardware side, be sure to check that you haven't simply missed the serial messages due to
serial output panel height.

CircuitPython RGB Status Light

The Feather MO Express, Feather M4 Express, Metro MO Express, Metro M4 Express, ltsyBitsy MO Express, ItsyBitsy M4
Express, Gemma MO, and Trinket MO all have a single NeoPixel or DotStar RGB LED on the board that indicates the
status of CircuitPython.

Circuit Playground Express does NOT have a status LED. The LEDs will pulse green when in the bootloader. They do
NOT indicate any status while running CircuitPython.

Here's what the colors and blinking mean:

® steady GREEN: code.py (or code.txt, main.py, or main.txt) is running
pulsing GREEN: code.py (etc.) has finished or does not exist

® steady YELLOW at start up: (4.0.0-alpha.5 and newer) CircuitPython is waiting for a reset to indicate that it should
start in safe mode
pulsing YELLOW: Circuit Python is in safe mode: it crashed and restarted

® steady WHITE: REPL is running

® steady BLUE: boot.py is running

Colors with multiple flashes following indicate a Python exception and then indicate the line number of the error. The
color of the first flash indicates the type of error:

GREEN: IndentationError
CYAN: SyntaxError
WHITE: NameError
ORANGE: OSError
PURPLE: ValueError
YELLOW: other error

These are followed by flashes indicating the line number, including place value. WHITE flashes are thousands' place,
BLUE are hundreds' place, YELLOW are tens' place, and CYAN are one's place. So for example, an error on line 32
would flash YELLOW three times and then CYAN two times. Zeroes are indicated by an extra-long dark gap.

ValuekError: Incompatible .mpy file.

This error occurs when importing a module that is stored as a mpy binary file that was generated by a different
version of CircuitPython than the one its being loaded into. In particular, the mpy binary format changed between
CircuitPython versions 2.x and 3.x, as well as between 1.x and 2.x.

So, for instance, if you upgraded to CircuitPython 3.x from 2.x you’ll need to download a newer version of the library
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that triggered the error on import . They are all available in the Adafruit bundle (https://adafru.it/y8E).

Make sure to download a version with 2.0.0 or higher in the filename if you're using CircuitPython version 2.2.4, and
the version with 3.0.0 or higher in the filename if you're using CircuitPython version 3.0.

CIRCUITPY Drive Issues

You may find that you can no longer save files to your CIRCUITPY drive. You may find that your CIRCUITPY stops
showing up in your file explorer, or shows up as NO_NAME . These are indicators that your filesystem has issues.

First check - have you used Arduino to program your board? If so, CircuitPython is no longer able to provide the USB
services. Reset the board so you get a boardnameBOOT drive rather than a CIRCUITPY drive, copy the latest version
of CircuitPython (.uf2 ) back to the board, then Reset. This may restore CIRCUITPY functionality.

If still broken - When the CIRCUITPY disk is not safely ejected before being reset by the button or being disconnected
from USB, it may corrupt the flash drive. It can happen on Windows, Mac or Linux.

In this situation, the board must be completely erased and CircuitPython must be reloaded onto the board.

|:| You WILL lose everything on the board when you complete the following steps. If possible, make a copy of

your code before continuing.

Easiest Way: Use storage.erase_filesystem()

Starting with version 2.3.0, CircuitPython includes a built-in function to erase and reformat the filesystem. If you have an
older version of CircuitPython on your board, you can update to the newest version (https://adafru.it/Amd) to do this.

1. Connect to the CircuitPython REPL (https://adafru.it/Bec) using Mu or a terminal program.
2. Type:

>>> import storage
>>> storage.erase filesystem()

CIRCUITPY will be erased and reformatted, and your board will restart. That's it!

Old Way: For the Circuit Playground Express, Feather MO Express, and Metro MO Express:

If you can't get to the REPL, or you're running a version of CircuitPython before 2.3.0, and you don't want to upgrade,
you can do this.

1. Download the correct erase file:

https://adafru.it/Ad|

https://adafru.it/Adl

https://adafru.it/AdJ

https://adafru.it/AdJ
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https://github.com/adafruit/Adafruit_CircuitPython_Bundle/releases/latest
file:///welcome-to-circuitpython/installing-circuitpython
file:///welcome-to-circuitpython/kattni-connecting-to-the-serial-console
https://cdn-learn.adafruit.com/assets/assets/000/048/745/original/flash_erase_express.ino.circuitplay.uf2?1512152080
https://cdn-learn.adafruit.com/assets/assets/000/048/746/original/flash_erase_express.ino.feather_m0_express.uf2?1512152098

https://adafru.it/EVK

https://adafru.it/EVK

https://adafru.it/AdK
https://adafru.it/AdK

https://adafru.it/EoM
https://adafru.it/EoM

https://adafru.it/DjD
https://adafru.it/DjD

https://adafru.it/DBA

https://adafru.it/DBA

https://adafru.it/Eca

https://adafru.it/Eca

https://adafru.it/Gnc

https://adafru.it/Gnc

https://adafru.it/GAN

https://adafru.it/GAN

https://adafru.it/GAO

https://adafru.it/GAO

2. Double-click the reset button on the board to bring up the boardnameBOOT drive.

3. Drag the erase .uf2 file to the boardnameBOOT drive.

4. The onboard NeoPixel will turn yellow or blue, indicating the erase has started.

5. After approximately 15 seconds, the mainboard NeoPixel will light up green. On the NeoTrellis M4 this is the
first NeoPixel on the grid

6. Double-click the reset button on the board to bring up the boardnameBOOT drive.

7. Drag the appropriate latest release of CircuitPython (https://adafru.it/Amd) .uf2 file to
the boardnameBOOT drive.

It should reboot automatically and you should see CIRCUITPY in your file explorer again.
If the LED flashes red during step 5, it means the erase has failed. Repeat the steps starting with 2.
If you haven't already downloaded the latest release of CircuitPython for your board, check out the installation

page (https://adafru.it/Amd). You'll also need to install your libraries and code!
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https://cdn-learn.adafruit.com/assets/assets/000/076/217/original/flash_erase.ino.feather_m4.uf2
https://cdn-learn.adafruit.com/assets/assets/000/048/747/original/flash_erase_express.ino.metro_m0.uf2?1512152103
https://cdn-learn.adafruit.com/assets/assets/000/073/820/original/Metro_M4_QSPI_Eraser.UF2?1553805937
https://cdn-learn.adafruit.com/assets/assets/000/067/535/original/Trellis_M4_QSPI_Eraser.UF2?1544719380
https://cdn-learn.adafruit.com/assets/assets/000/069/314/original/GC_M4_QSPI_Erase.UF2?1547404471
https://cdn-learn.adafruit.com/assets/assets/000/072/252/original/PYPORTAL_QSPI_Eraser.UF2?1551738305
https://cdn-learn.adafruit.com/assets/assets/000/082/950/original/CP_Bluefruit_QSPI_Erase.UF2?1572026649
https://cdn-learn.adafruit.com/assets/assets/000/083/330/original/M4SK_QSPI_Eraser.UF2?1572551433
https://cdn-learn.adafruit.com/assets/assets/000/083/331/original/PyBadge_QSPI_Eraser.UF2?1572551613
file:///welcome-to-circuitpython/installing-circuitpython
file:///welcome-to-circuitpython/installing-circuitpython

Old Way: For Non-Express Boards with a UF2 bootloader (Gemma MO, Trinket MO):

If you can't get to the REPL, or you're running a version of CircuitPython before 2.3.0, and you don't want to upgrade,
you can do this.

1. Download the erase file:

https://adafru.it/AdL

https://adafru.it/AdL

2. Double-click the reset button on the board to bring up the boardnameBOOT drive.

3. Drag the erase .uf2 file to the boardnameBOOT drive.

4. The boot LED will start flashing again, and the boardnameBOOT drive will reappear.

5. Drag the appropriate latest release CircuitPython (https://adafru.it/Amd) .uf2 file to the boardnameBOOT drive.

It should reboot automatically and you should see CIRCUITPY in your file explorer again.

If you haven't already downloaded the latest release of CircuitPython for your board, check out the installation
page (https://adafru.it/Amd) You'll also need to install your libraries and code!

Old Way: For non-Express Boards without a UF2 bootloader (Feather MO Basic Proto,
Feather Adalogger, Arduino Zero):

If you are running a version of CircuitPython before 2.3.0, and you don't want to upgrade, or you can't get to the REPL,
you can do this.

Just follow these directions to reload CircuitPython using bossac (https://adafru.it/Bed), which will erase and re-create
CIRCUITPY .

Running Out of File Space on Non-Express Boards

The file system on the board is very tiny. (Smaller than an ancient floppy disk.) So, its likely you'll run out of space but
don't panic! There are a couple ways to free up space.

The board ships with the Windows 7 serial driver too! Feel free to delete that if you don't need it or have already
installed it. Its “12KiB or so.

Delete something!

The simplest way of freeing up space is to delete files from the drive. Perhaps there are libraries in the lib folder that
you aren't using anymore or test code that isn't in use. Don't delete the lib folder completely, though, just remove
what you don't need.

Use tabs

One unique feature of Python is that the indentation of code matters. Usually the recommendation is to indent code
with four spaces for every indent. In general, we recommend that too. However, one trick to storing more human-
readable code is to use a single tab character for indentation. This approach uses 1/4 of the space for indentation and
can be significant when we're counting bytes.

Mac OSX loves to add extra files.
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https://cdn-learn.adafruit.com/assets/assets/000/048/748/original/erase_m0.uf2?1512152239
file:///welcome-to-circuitpython/installing-circuitpython
file:///welcome-to-circuitpython/installing-circuitpython
file:///welcome-to-circuitpython/non-uf2-installation

Mot enough disk space to copy
"adafruit_si7021.mpy"

o Additional 3 KB of disk space is required to copy this
file. You can manage disk space by removing items
from the Storage section of About This Mac.

Cancel Manage Disk Space

Luckily you can disable some of the extra hidden files that Mac OSX adds by running a few commands to disable
search indexing and create zero byte placeholders. Follow the steps below to maximize the amount of space available
on OSX:

Prevent & Remove Mac OSX Hidden Files

First find the volume name for your board. With the board plugged in run this command in a terminal to list all the
volumes:

1s -1 /Volumes

Look for a volume with a name like CIRCUITPY (the default for CircuitPython). The full path to the volume is
the /Volumes/CIRCUITPY path.

Now follow the steps from this question (https://adafru.it/ulc) to run these terminal commands that stop hidden files
from being created on the board:

mdutil -i off /Volumes/CIRCUITPY

cd /Volumes/CIRCUITPY

rm -rf .{, .}{fseventsd,Spotlight-V*,Trashes}

mkdir .fseventsd

touch .fseventsd/no log .metadata never index .Trashes
cd -

Replace /Volumes/CIRCUITPY in the commands above with the full path to your board's volume if it's different. At this
point all the hidden files should be cleared from the board and some hidden files will be prevented from being created.

However there are still some cases where hidden files will be created by Mac OSX. In particular if you copy a file that
was downloaded from the internet it will have special metadata that Mac OSX stores as a hidden file. Luckily you can
run a copy command from the terminal to copy files without this hidden metadata file. See the steps below.

Copy Files on Mac OSX Without Creating Hidden Files

Once you've disabled and removed hidden files with the above commands on Mac OSX you need to be careful to
copy files to the board with a special command that prevents future hidden files from being created. Unfortunately
you cannot use drag and drop copy in Finder because it will still create these hidden extended attribute files in some
cases (for files downloaded from the internet, like Adafruit's modules).

To copy a file or folder use the -X option for the cp command in a terminal. For example to copy a foo.mpy file to the
board use a command like:
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http://apple.stackexchange.com/questions/6707/how-to-stop-os-x-from-writing-spotlight-and-trash-files-to-memory-cards-and-usb/7135#7135

cp -X foo.mpy /Volumes/CIRCUITPY

(Replace foo.mpy with the name of the file you want to copy.) Or to copy a folder and all of its child files/folders use a
command like:

cp -rX folder to copy /Volumes/CIRCUITPY
If you are copying to the lib folder, or another folder, make sure it exists before copying.

# if lib does not exist, you'll create a file named lib !

