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Overview

ST takes flight in this new Feather board. This STM32F405 Feather (video (https://adafru.it/GD7)) runs CircuitPython at a blistering 168MHz — our
fastest CircuitPython board ever! We put a STEMMA QT / Qwiic port on the end, so you can really easily plug and play 12C sensors.

374N -
LiFoly Battery
USBcharge

This Feather has lots of goodies:

STM32F405 Cortex M4 with 1IMB Flash, 168MHz speed
3.3V logic, but almost all pins are 5V compliant!

USB C power and data - our first USB C Feather!

LiPo connector and charger

SD socket on the bottom, connected to SDIO port

2 MB SPI Flash chip

Built in NeoPixel indicator
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https://youtu.be/CZ6TtvYJTeI

® |2C, UART, GPIO, ADCs, DACs
® Qwiic/STEMMA-QT connector for fast 12C connectivity
® We use the built-in USB DFU bootloader to load firmware. It does notcome with a UF2 bootloader.

SR
gogﬁgoo@

With CircuitPython basics running on this board, it's fast to get all our drivers working, then use the built in plotter in Mu to instantly get sensor data
displaying within 3 minutes of unboxing.

You can use MicroPython, CircuitPython or Arduino IDE with this board, with some caveats.

® CircuitPython support is under development. F4 family boards like this one are considered stable, and support common modules like digital
10, analog 10, 12C, SPI, PWM, and displays. Some less-used modules may be missing compared to the SAMD-type Feathers - you can check
the exact list of supported modules on our documentation's Support Matrix (https://adafru.it/N2a).

® Arduino is supported through STM32duino (https://adafru.it/GD8). There's no auto-reset bootloader support yet (https://adafru.it/GD9) so you
have to pull the BOOTO pin high and manually reset before uploading. That said, STM32 support is really good, and we were able to run just
about every sketch we tried.

® MicroPython support is very solid but Adafruit does not provide MicroPython libraries for sensors!

We tested this in Arduino STM32duino with all our FeatherWings and only the RFM69/RFM9x libraries did not work (they are very platform specific).
It's an extraordinarily fast Feather, and our first foray into STM32 - very exciting!
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https://circuitpython.readthedocs.io/en/latest/shared-bindings/support_matrix.html
https://github.com/stm32duino
https://github.com/stm32duino/Arduino_Core_STM32/issues/706
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Pinouts

The Feather STM32F405 is chock-full of microcontroller goodness. There's also a lot of pins and ports. We'll take you a tour of them now!

Power Pins

GND - this is the common ground for all power and logic

BAT - this is the positive voltage to/from the JST jack for the optional Lipoly battery

USB - this is the positive voltage to/from the USB C jack if connected

EN - this is the 3.3V regulator's enable pin. It's pulled up, so connect to ground to disable the 3.3V regulator
3V - this is the output from the 3.3V regulator, it can supply 500mA peak

e e o o o

This is the general purpose /O pin set for the microcontroller.
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All logic is 3.3V, nearly all pins are 5V compliant
Many pins can do PWM output
All pins can be interrupt inputs

® RX/GPIOO /PB11
Receive (input) pin for Serial3. Hardware USART3
PWM out on TIM2_CH4
Alternate uses: 12C2 SDA
e TX/GPIO1/PB10
Transmit (output) pin for Serial3. Hardware USART3
PWM out on TIM2_CH3
Alternate uses: 12C2 SCL
® SDA /GPIO 14/ PB7
The 12C (Wire) data pin, this has a 10K pullup to 3.3V. Hardware 12C1
PWM out on TIM4_CH2
Alternate uses: USART1RX
® SCL/GPIO 15/ PB6
the 12C (Wire) clock pin, this has a 10K pullup to 3.3V. Hardware 12C1
PWM out on TIM4_CH1
Alternate uses: USART1 TX, CAN2 TX
® GPIO5/PC7
PWM out on TIM3_CH2
Alternate uses: USART6 RX, 12S3 MCK
® GPIO6/PC6
PWM out on TIM3_CH1
Alternate uses: USART6 TX, 1252 MCK
® GPIO9/PB8
PWM out on TIM4_CH3
Alternate uses: CAN1RX, [12C1SCL
® GPIO10/PB9
PWM out on TIM4_CH4
Alternate uses: CAN1TX, [12C1SDA
® GPIO11/PC3
No PWM
Alternate uses: 12S2 SD, SPI2 MOSI
® GPIO12/PC2
No PWM
Alternate uses: 12S2ext SD, SPI12 MISO
® GPIO13/PC1
Connected to the red LED next to the USB jack
No PWM or alternate uses
® SCK/GPIO23/PB13
The SPI bus clock pin. Hardware SPI2
PWM out on TIM1_CH1N (available in Arduino, not CircuitPython)
Alternate uses: 1252 Clock, CAN2 TX
e MISO/GPIO24 / PB14
The SPI bus clock pin. Hardware SPI2
PWM out on TIM1_CH2N
Alternate uses: 12S2ext SD
® MOSI/GPIO25 / PB15
The SPI bus clock pin. Hardware SPI2
PWM out on TIM1_CH3N
Alternate uses: 1252 SD

Analog Pins:

e AO/GPIO 16/ PA4
This pin is analog /input AO (ADC12 IN4)
Analog output (DAC OUT1) due to having a DAC (digital-to-analog converter). You can set the raw voltage to anything from O to 3.3V, unlike
PWM outputs this is a true analog output
No PWM or alternate uses
® A1/ GPIO 17/ PA5S
This pin is analog /input A1(ADC12 IN5)
Analog output (DAC OUT2) due to having a DAC (digital-to-analog converter). This is the second DAC, and is 'independent' of AO. You can set
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the raw voltage to anything from O to 3.3V, unlike PWM outputs this is a true analog output.
Alternative uses: SPI1 SCK
® A2 /GPIO18 / PA6
This pin is analog /input A2 (ADC12 IN6)
Alternative uses: SPI1 MISO
PWM out on TIM3_CH1
® A3/ GPIO19/PA7
This pin is analog input A3 (ADC12 IN7)
Alternative uses: SPI1 MOSI
PWM out on TIM3_CH2
® A4 /GPIO20/PC4
This pin is analog input A4 (ADC12 IN14)
e A5/GPIO21/PC5
This pin is analog /input A5 (ADC12 IN15)

A6 is also available for reading the battery voltage, see the Power Management page for instructions how

I2S Pins:
® #1/Tx - 12S2 bit_clock pin.
® #6 -12S2 master clock pin
® #10 -12S2 word_select pin.
® #11-12S2 data pin.

Note at this time we have not tested I12S in Arduino or MicroPython. There is no support yet in CircuitPython.

CAN Pins:
® #9 - CAN1TRX

® #10 - CAN1TX

CircuitPython has CAN support via the canio module. MicroPython also supports CAN. Arduino has an open issue (https://adafru.it/GDf), no support

SD Card / SDIO Pins
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On the bottom of the PCB is a micro SD card slot. Unlike other Feathers, this is connected to the SDIO port ( PC8 thru PC12 plus PD2).

In Arduino, SDIO is well supported via the STM32SD library (https://adafru.it/GDg) .CircuitPython and MicroPython support SDIO. In CircuitPython
use the sdioio module.

The SD detect pin is on PB12 a.k.a D32.

BAT Pins

The bottom has a test point named BAT near the center of the board. You can use it to keep the STM32's real-time clock, backup registers, and
backup SRAM running while the rest of the chip is powered down.

DO NOT connect the BAT test point to the BAT pin at the side of the Feather. The voltage from a fully charged LiPo could damage the
STM32.

SWD Port

On the bottom there is also a 2x5 connector pad that can be used to connect an SWD debug port for advanced uses. We don't solder the
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https://github.com/stm32duino/Arduino_Core_STM32/issues/259
https://github.com/stm32duino/STM32SD

connector in place because it would take up space and make it hard to insert into a breadboard. However, you can pick up a 2x5
connector (https://adafru.it/HOf) and solder it yourself! Pinout matches any/all JLink/SWD programmers with 2x5 connectors.

SPI Flash, STEMMA and NeoPixel

As part of the 'Express' series of boards, the Feather STM32F405 Express is designed for use with CircuitPython. To make that easy, we have
added two extra parts to this Feather: a mini NeoPixel (RGB LED) and a 2 MB SPI Flash chip.

The NeoPixel is connected to pin #8 in Arduino, so just use our NeoPixel library (https://adafru.it/dhw) and set it up as a single-LED strand on pin 8.

CircuitPython, the NeoPixel is board.NEOPIXEL and the library for it is here (https://adafru.it/wby) and in the bundle (https://adafru.it/uap). The
NeoPixel is powered by the 3.3V power supply but that hasn't shown to make a big difference in brightness or color. The NeoPixel is not used by
the built in STM32 bootloader! This is different than our MO/M4/nRF52840 boards

The SPI Flash is connected to SPI bus 1 pins that are not brought out on the GPIO pads. This way you don't have to worry about the SPI flash
colliding with other devices on the main SPI connection.

We give the SPI Flash the 'faster' SPI port 1 because there is no QSPI support, and reading fast from the SPI is important if you want to stream audio
clips or GIFs.

In CircuitPython the SPI flash is automatically used as the filesystem exposed over USB.

In Arduino you can access SPI flash with our library (https://adafru.it/wbt) and adding this definition to the top of your sketch to instantiate the SPI

flash.
SPIClass SPI_FLASH(PIN_SPI1_MOSI, PIN_SPI1_MISO, PIN_SPI1_SCK, PIN_SPI1_SS);
Adafruit_FlashTransport_SPI flashTransport(PIN_SPI1_SS, &SPI_FLASH);

Note that our SPI flash library cannot be used at the same time as the SDIO library because they have colliding File definitions.

The Qwiic / STEMMA QT port is a JST SH 1.0mm pitch connector that gives a plug-and-play connection to 3.3V, GND, SDA and SCL. Perfect for
attaching a wide variety of sensors. Check out our wide range of cables and devices that can be chained together just like this mini GPS
module: (https://adafru.it/GfR)
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https://www.adafruit.com/?q=swd%20connector
https://learn.adafruit.com/adafruit-neopixel-uberguide
https://github.com/adafruit/Adafruit_CircuitPython_NeoPixel/releases
https://github.com/adafruit/Adafruit_CircuitPython_Bundle/releases
https://github.com/adafruit/Adafruit_SPIFlash
https://www.adafruit.com/?q=stemma%20qt&main_page=category&cPath=1005
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Assembly

We ship Feathers fully tested but without headers attached - this gives you the most flexibility on choosing how to use and configure your Feather

Header Options!

Before you go gung-ho on soldering, there's a few options to consider!

The first option is soldering in plain male headers, this lets you plug in the Feather into a solderless
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IAnother option is to go with socket female headers. This won't let you plug the Feather into a breadboard
but it will let you attach featherwings very easily
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https://learn.adafruit.com//assets/30192
https://learn.adafruit.com//assets/30201
https://learn.adafruit.com//assets/30195
https://learn.adafruit.com//assets/30196

We also have 'slim' versions of the female headers, that are a little shorter and give a more compact shape

Finally, there's the "Stacking Header" option. This one is sort of the best-of-both-worlds. You get the ability
o plug into a solderless breadboard and plug a featherwing on top. But its a little bulky

Prepare the header strip:
Cut the strip to length if necessary. It will be easier to solder if you insert it into a breadboard -long pins
down
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https://learn.adafruit.com//assets/30197
https://learn.adafruit.com//assets/30198
https://learn.adafruit.com//assets/30199
https://learn.adafruit.com//assets/30200
https://learn.adafruit.com//assets/30183

Wt aees

Add the breakout board:

Place the breakout board over the pins so that the short pins poke through the breakout pads

And Solder!

Be sure to solder all pins for reliable electrical contact.

samsE semsw
asss= smsas
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http://learn.adafruit.com/adafruit-guide-excellent-soldering
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. Solder the other strip as well.
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You're done! Check your solder joints visually and continue onto the next steps

Tape In Place

For sockets you'll want to tape them in place so when you flip over the board they don't fall out
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https://learn.adafruit.com//assets/30187
https://learn.adafruit.com//assets/30188
https://learn.adafruit.com//assets/30189
https://learn.adafruit.com//assets/30190
https://learn.adafruit.com//assets/30203

Flip & Tack Solder

After flipping over, solder one or two points on each strip, to 'tack' the header in place
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https://learn.adafruit.com//assets/30204
https://learn.adafruit.com//assets/30205
https://learn.adafruit.com//assets/30206

Jediea

And Solder!

Be sure to solder all pins for reliable electrical contact.

Featner 1o, WiFi B

3] ST,
° = ¢ATHINC 15003

fealiiers

(For tips on soldering, be sure to check out our Guide to Excellent
Soldering (https://adafru.it/aTk)).

)

(ATWINC1500)
% arsinozicis . |
3.3\

HESE

Feather M@ WiFi

You're done! Check your solder joints visually and continue onto the next steps

© Adafruit Industries https://learn.adafruit.com/adafruit-stm32f405-feather-express Page 16 of 31


https://learn.adafruit.com//assets/30207
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https://learn.adafruit.com//assets/30209
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Power Management

Battery + USB Power

We wanted to make the Feather easy to power both when connected to a computer as well as via battery. There's two ways to power a Feather.
You can connect with a USB C cable (just plug into the jack) and the Feather will regulate the 5V USB down to 3.3V. You can also connect a
4.2/3.7V Lithium Polymer (Lipo/Lipoly) or Lithium lon (Lilon) battery to the JST jack. This will let the Feather run on a rechargable battery. When the
USB power is powered, it will automatically switch over to USB for power, as well as start charging the battery (if attached) at 100mA. This
happens 'hotswap' style so you can always keep the Lipoly connected as a 'backup' power that will only get used when USB power is lost.

The JST connector polarity is matched to Adafruit LiPoly batteries. Some 3rd party batteries ship with the opposite polarity, and using them
can destroy your Feather! Always double check your wires before choosing a battery to use with your project.

The below image shows the USB C jack (left), Lipoly JST jack (above and to the right of the USB), as well as the changeover diode (just below JST
jack) and the Lipoly charging circuitry (to the right of the JST jack). There's also a CHG LED, which will light up while the battery is charging. This
LED might also flicker if the battery is not connected.

Power supplies
You have a lot of power supply options here! We bring out the BAT pin, which is tied to the lipoly JST connector, as well as USB which is the +5V
from USB if connected. We also have the 3V pin which has the output from the 3.3V regulator. We use a 500mA peak regulator. While you can get
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500mA from it, you can't do it continuously from 5V as it will overheat the regulator. It's fine for, say, powering an ESP8266 WiFi chip or XBee radio
though, since the current draw is 'spikey' & sporadic.

Note the STM32F405 is a fairly power hungry chip, it will draw up to 80mA when it runs

I
AP
-

) BB
-

g seng
O Rst 3.V Gnd

Measuring Battery

If you're running off of a battery, chances are you wanna know what the voltage is at! That way you can tell when the battery needs recharging.
Lipoly batteries are 'maxed out' at 4.2V and stick around 3.7V for much of the battery life, then slowly sink down to 3.2V or so before the protection
circuitry cuts it off. By measuring the voltage you can quickly tell when you're heading below 3.7V

To make this easy we stuck a double-100K resistor divider on the BAT pin, and connected it to A6 which is not exposed on the feather breakout

In Arduino, you can read this pin's voltage, then double it, to get the battery voltage.

// Arduino Example Code snippet

#define VBATPIN A6

float measuredvbat = analogRead(VBATPIN);

measuredvbat *= 2; // we divided by 2, so multiply back
measuredvbat *= 3.3; // Multiply by 3.3V, our reference voltage

measuredvbat /= 1024; // convert to voltage
Serial.print("VBat: " ); Serial.println(measuredvbat);

For CircuitPython, we've written a get voltage() helper function to do the math for you. All you have to do is call the function, provide the pin and
print the results.

import board
from analogio import AnalogIn

vbat_voltage = AnalogIn(board.VOLTAGE_MONITOR)

def get voltage(pin):
return (pin.value * 3.3) / 65536 * 2

battery voltage = get_voltage(vbat_voltage)
print("VBat voltage: {:.2f}".format(battery_voltage))

ENable pin

If you'd like to turn off the 3.3V regulator, you can do that with the EN(able) pin. Simply tie this pin to Ground and it will disable the 3V regulator.
The BAT and USB pins will still be powered
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Alternative Power Options

The two primary ways for powering a feather are a 3.7/4.2V LiPo battery plugged into the JST port ora USB power cable.
If you need other ways to power the Feather, here's what we recommend:

® For permanent installations, a 5V 1A USB wall adapter (https://adafru.it/duP) will let you plug in a USB cable for reliable power

® For mobile use, where you don't want a LiPoly, use a USB battery pack! (https://adafru.it/e2q)

® [f you have a higher voltage power supply, use a 5V buck converter (https://adafru.it/DHs) and wire it to a USB cable's 5V and GND
input (https://adafru.it/DHu)

Here's what you cannot do:

® Do not use alkaline or NiMH batteries and connect to the battery port - this will destroy the LiPoly charger and there's no way to disable the
charger
® Do not use 7.4V RC batteries on the battery port - this will destroy the board

The Feather is not designed for external power supplies - this is a design decision to make the board compact and low cost. It is not recommended
but technically possible:

® Connect an external 3.3V power supply to the 3V and GND pins. Not recommended, this may cause unexpected behavior and the EN pin
will no longer enable/work. Also this doesn't provide power on BAT or USB and some Feathers/Wings use those pins for high current usages.
You may end up damaging your Feather.

® Connect an external 5V power supply to the USB and GND pins. Not recommended, this may cause unexpected behavior when plugging in
the USB port because you will be back-powering the USB port, which could confuse or damage your computer.
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https://www.adafruit.com/product/1959
https://www.adafruit.com/?q=5V%20buck
https://www.adafruit.com/product/3972

DFU Bootloader Details

The STM32F405 chip has a built in ROM bootloader that cannot be disabled or erased, this makes it a fool-proof way to always be able to recover
your microcontroller code. It's not as easy to use as UF2, but it isnt foo difficult either.

The ROM bootloader looks for signal on the serial RX line as well as USB, so make sure no GPS or other serial/uart data device is connected to RX
while you are trying to bootload the device!

Enabling DFU bootloader mode

Enabling the DFU bootloader is super easy. Simply connect the BOOTO (BO) pin to 3.3V logic. Then press the reset button or power cycle while the

board is connected to your computer USB port

laie

SCK MO MI
ORORO

o

After you've hit reset, you can remove the BOOTO jumper - it's only checked on powerup

Chgck for USB Bootloader device

In Windows, you will see the device show up as STM32 BOOTLOADER under Universal Serial Bus

devices

In MacOS X
Visit the AppleMenu->About This Mac->System Report

Select USB and look for the item labeled STM32 BOOTLOADER

Programming Firmware

Windows
The easiest way by far to program under windows is to download STM32CubeProg. It's a graphical programmer, does not require Zadig or special

command line invocation
You'll need to make an ST.com account is the only downside.

https://adafru.it/GDQ

https://adafru.it/GDQ
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https://learn.adafruit.com//assets/83658
https://www.st.com/en/development-tools/stm32cubeprog.html

When you start it up, it'll look like this.

In the top right, below the Not Connected message, find the dropdown to the left of the Connect button

Select USB

USB " OK if the device is plugged in and the bootloader is running, it will show up under the USB configuration
b cont tio!
T, pane. If not, enter bootloader mode by connecting BOOTO to 3.3V and resetting, and click the refresh

Port USB1 button.

Once it appears as a valid Port, click Connect
Serial number

D D You should see the Device info pane in the bottom right is updated with info about what chip was found!
evice ID

Flash size

CPU

[ sTM32CubeProgrammer

b
I A

Click the 3-lines below the STM32 logo in the top left, to expand the menu.

D' *Then click Erasing & Programming

8
08058599 08

08058599 00
00000000 00000000 08
00000000 08058599 08
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E Erasing & Programming
Click Browse to open the firmware files you want to program

e isdyedd Deskoprtmdemwaretin IB mYou can program .hex or .bin files, it does not seem to support .dfu
/ Don't change the Start Address

Make sure Verify Programming and Run after Programmingare clicked, but Skip flash erase is not

mThen click Start Programming

 Read progress

Time elapsed during the read operatioa is: 00:00:00.005
: Memory Programmin
: Opening and parsing File: Firmware.bin
File : firmeare.bin
t 5ize @ 451936 Bytes

L] Address : Ox08000000
Erasing memory corresponding to
Erasing internal m
: Download in PFrogre
Select Index  Start Address
It will take a few seconds to erase and reprogram the chip.
[ warning X . L
It's normal to get a Warning Connection is lost alert
° Warning: Connection to device (413 is lost
Click away until you get the File download complete alert
oK That's it! You should close STM32 CubeProg now - leaving the program open may conflict with other
connections to the board.
Start automatic mode
] Message N x

ownload complete

OK

Mac (and Linux)

For Mac users, install dfu-util with brew

dfu-util can only program .bin and .dfu files. It cannot program .hex files (but there are tools to convert .hex's to .bin's)

L N

pts—MacBook-Air:~ ladyada$ brew install dfu-util
Updating Homebrew...
Downloading https://homebrew.bintray.com/bottles—portable-ruby/portable-ruby-2.6.3.mavericks.bo
tar.gz
HERERA BB AR AR BB BB BB R BB BB R R B BB BB B R AR ARB R RRRRRARRRR AR AR 100. 0%
Pouring portable-ruby-2.6.3.mavericks.bottle.tar.gz

run: erro invalid active develeper path (/Library/Developer/CommandLineTools), missing xcrunm at
JLibrary/Developer/CommandLineTools/usr/bin/x
Auto-updated Homebrew!
Updated 1 tap (homebrew/core).
New Formulae

adios2 gmt@s mpv pylint
alp govc mysql-connector-c++@1.1 tdkjs
appium grin navi tektoncd-cli

Then upload the firmware with the command

dfu-util -a 0 --dfuse-address 0x08000000 -D firmware.bin

Don't change the address value, only the firmware filename!
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Or, if you have a dfu fil

L

pts-MacBook-Air:Desktop ladyada$
dfu-util @.9

dfu-util -a @ —dfuse-address Bx@8@08B0@ -D firmware.

Copyright 2@@5-20889 Weston Schmidt, Harald Welte and OpenMoko Inc.
Copyright 2018-2016 Tormod Volden and Stefan Schmidt

This pregram is Free Software and has ABSOLUTELY NO WARRANTY
Please report bugs to http://sourceforge.net/p/fdfu-util/tickets/

dfu-util: Invalid DFU suffix signature

dfu-util: A wvalid DFU suffix wil
Opening DFU capable USB device
ID e483:df11

Run—time device DFU version 8lla
Claiming USB DFU Interface...
Setting Alternate Setting #@ ...
Determining device status: state
dfuERROR, clearing status
Determining device status: state
dfuIDLE, continuing

DFU mede device DFU wversion 8lla

be required in a future dfu-util release!!!

= dfuERROR, status = 1@

= dfulDLE, status = @

Device returned transfer size 2048
DfuSe interface name: "Internal Flash "
Downloading to address @xBBRRRRARA, size 451936

Download

Download done.

File downloaded successfully
pts-MacBook-Air:Desktop ladyada$

e - use

dfu-util -a 0 -D firmware.dfu
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pts—MacBook-Air:Desktop ladyada$
dfu-util 8.9

188% 451936 bytes

(]

dfu-util -a @ -D firmware.dfu

Copyright 20@5-2089 Weston Schmidt, Harald Welte and OpenMoko Inc.
Copyright 2818-2816 Tormod Volden and Stefan Schmidt

This proegram is Free Software and has ABSOLUTELY NO WARRANTY
Please report bugs to http://sourceforge.net/p/dfu-util/tickets/

Match vender ID from file: @483
Match product ID frem file: dfil

Opening DFU capable USE device...

ID @483:df11

Run-time device DFU version @81lla
Claiming USB DFU Interface...
Setting Alternate Setting #@ ...
Determining device status: state
dfuERROR, clearing status
Determining device status: state
dfuIDLE, continuing

DFU mode device DFU version @81la

= dfuERROR, status = 18

= dfuIDLE, status = @

Device returned transfer size 2048
DfuSe interface name: "Internal Flash "

file contains 1 DFU images
parsing DFU image 1

image for alternate setting ®, (2 elements, total size = 329256)
parsing element 1, address @xeseeeeRe, size = 14872

Downlead
Downlead dene.

100% 14872 bytes

parsing element 2, address @x@B020080, size = 314368

Download

Download done.

done parsing DfuSe file
pts—-MacBook-Air:Desktop ladyada$

https://learn.adafruit.com/adafruit-stm32f405-feather-express
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Arduino IDE Setup

The first thing you will need to do is to download the latest release of the Arduino IDE. You will need to be using version 1.8 or higher for this guide

https://adafru.it/fIP
Thankfully the Adafruit board support is now supported directly from STM32duino so you can simply install it:

File Edit Sketch Tools Help

New CtieN
Open... 0
Open Recent »
Sketchbook »
noeMode (LIS3MDL_ULTRAHIGHY
Examples =
nMode (LIS3MDL_CONTINUCUSMC
Y Cloge Crri=W o .
2 T (LIS3MDL_DATARATE_155_H2Z);From the File menu select Preferences
% $3MDL_RANGE_4_GAUSS) ;
Saveds..  CtrlsShiftsS

PageSetup  CtrleShiftsP  FUT) 7
Print CrleP

Preferences  Ctrl+Comma

Quit CtrsQ =l, gyre, mag, temp;

o verbons sctout drrg: [ complaton. [ upload
[ -
] Deplary e by
] s Code Paking.
] oty coce e upond . ..
[ e—— Find the Additional Board Manager URLs text box.
] Aressvely cahe compsied core:
s woimnes o starnp.
T If it's empty add the text
O | [ 5 b ety o upadng
| s e i e jon
KA e I o https://github.com/stm32duino/BoardManagerFiles/raw/master/STM32/package_stm_index.json (https://adafru.it/HOA)

or, if its not empty, add a comma at the end of the current text, and then add the line above

o | [
n Tooks Help
Aute Format Certe T
Archive Sketch
L Fix Enceding & Relead
Manage Libraries... Chrte Shifte|
Serial Monitor Chrle Shifta Boards Manager—.
* Serial Plotter Chrle Shiftel From the Tools menu, go down to Board submenu and select Board Manager...
W01 / WiFININA Farvare Updater e e Ry
Adafruit Metro
‘ Board: “Adafruit Feather M4 Express (SAMDS1)™ 1 Pro Trinket S¥/16MHz (|
CPU Speed: “120 MHz (standard)® 1 Pro Trinket 3¥/12MHz (1
Optimize: “Small (-0s) (standard)” 1 Pro Trinket S/ 16MHz (1
) Cache: “Enabled” 1 Pro Trinket 3/ 12MHz (I

2 Boards Manager
Tiee M ~| stmaz

STHI3 Cores by STHicrosbectronics version 1.8.0 INSTALLED

Baards included in this package:

Mucles FI07ZG, Nudes FAZ9ZI. ucleo F7E7ZE, Wudes HPAIZL, Nurleo HT43ZIZ. Muceo LASEZG, Nudes

Sucles LARSEL-B, tucles FUIORE, Mudes FOSERC. Nusles FLOIAE. Mudes FISIRE, Mucles FISIRE. Rusy

Buclen FA4GAE. Nuckeo GOT1RE, Muces G411RB. Rudeo GATARE. Nuces LOIIRE. Nurled LOTIRZ. Nuclec

Muclen LATERG, A-Huclac WESIRG, Mucleo LOJIKS, Nutlen L4136, Hudes LAI2KC. Rutseo FIOINE, Hud
. sTMIF

s.nuu. bo. m«

board [interns luasl FLO3CE (32x), Bluesill F1

° 1‘.33*'“":‘.;‘;."‘“”?3?:.‘.’:.:‘.‘:?.‘:”4.."‘ e-w;-:rmx:-- ﬁmrﬂ*mSearch for STM32 and click Install - make sure you have the latest version, at /east 1.8.0 selected and
USRSk FAGAG, Bk ACTEE, Bk A28, e FABTYR i DTVRORE STASSFABTVGT

Veoskow Fa0ice Corm oard AGINCT, Spwky V1, LS Lo Trcke: (14 Al AAKRLL Loke sinstalled!

982, demed 1. Remitam vi, RUMGAX -GOPOG1YV1, PRNTA FAGT i, Ebxireder FO30 Vi, Mabyar
W2, VAl w1 0, Afeo Flig mn...!:-u-.xu..,wu..gh:-: Sharky

Morm infy

BT | [ |

Quit and restart the Arduino IDE
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B 188

sch | Taols Help
Auto Format ChrleT
rchive Sketch
Fix Encoding & Reload
Manage Libraries... CrleShiftel
Seral Montor ChrleShifte M
Serial Plotter CurbehifisL. R M—
i
o ™ AN S Mo Upden STMI2 Bosrds (selected from o
Board: “Genesic STMIF4 sevies” B Modeo-14a
Optirmize: Semullest {-Os defauh)” 1 Mudeott
y Board part number “Black FAOTVE" P hudeeR
| UISMRT support “Enabled (generic Serial)" i Discovey
I USE suppart (f suailable): “Home” 1 bl
: S speed (f availabie): “Low/Full Speed” 7 Genenc STMIZFD series
T € Runtime Library: Newlis Nano (defauki” § Generic STMIZF! series.
- Upload method: "STMIZC 1
acfBE | are From the Tools menu, select Generic STM32F4
Get Board Info Sparky fight controllers

up

Sheich Tooks Help

Auio Format CaT
Archioe Seetch
Fix Encosing & Relaad

Manege librasies... ol Shte |
Senal Meser Tt
Senal Ploster o oL

WA WA Fumnare Updater

Then select Board part number -> Adafruit Feather STM32F405

ustn Format CarbeT

= —
Fx Encoding & Reload

Minage Libesiies... Cirke Shifte!

Senad Piotter Ctrke Shift- L

WO/ W ININA Firmeware Uipdstes

Under USB Support select CDC supercedes USART so that Serial points to the USB port not the hardware

o Board “Geners STMAIFA series” »
3 .
s serial
s
|
C Rt Librey: et Nan (delna]” § COC ino genurc Sesa)
Uptoad methad: “STMICubeProgrammer (WD) 1 HID (keytoard and mouse)
ben b
Get Board Info.
s Help
Ao Fommar e T
Auchive Shetch
Fu Encoding & Relced.
[r———— Cute et
- P——
Seril e Cobeutel

WAFVIDN [ WIFINRGA Firmmare Updater

Bound “Ganic STULIFA s
@ Cmion Seatest 01 ety
cund part v, "Bt Festhes STMAFATS
USAST support: "Ensbied igenasic SerelT”
“COC igeneric Senar
USH spaed (F mondablel “LomsFul pend”
L

Finally select STM32CubeProgrammer (DFU) as the upload method

These are your Tool menu selections to verify!
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Board: "Generic STM32F4 series” >

Optimize: "Smallest (-Os default)” >
Board part number: "Adafruit Feather STM32F405" b
U(S)ART support: "Enabled (generic ‘Serial )" b
USB support (if available): "CDC (generic 'Serial' supersede U(SJART)" ¥
USE speed (if available): "Low/Full Speed” >
C Runtime Library: "Mewlib Mano (default)" ¥
Upload method: "5TM32CubeProgrammer (DFU)" >
Port >

Get Board Info

Note that if you tried the STM32 Cube Programmer on the "DFU Bootloader Details" page, you need to close it before using this Arduino
version! Our users report the application and the Arduino upload method can conflict with each other, so make sure you are only using one at a
time or you may find your uploads failing to connect.

Activate the Bootloader

At this time, you must manually put the board into bootloader mode every time you want to upload.

TNGRRANS

Do that by connecting the BO pin to 3.3V and clicking
reset

STM32CubeProgrammer will run the code immediately after DFU, so you can connect a wire on a breadboard between BO and 3.3V and
keep it connected. When you are about to upload, click the reset button. After upload, your code will be running automatically.

There's work in progress to have STM32 auto-reload, hopefully that will make it into a release soon! (https://adafru.it/GD9)
Upload!
Once you are bootloader mode, click Upload to compile and upload your sketch

&2 Blink | Arduino 1.8.8
File Edit Sketch Tools Help

// Pin 13 has an LED connected on most Arduino boards.
// Pin 11 has the LED on Teensy 2.0

// Pin € has the LED on Teensy++ 2.0

// Pin 13 has the LED on Teensy 3.0

// give 1t a name:

STM32duino Notes

® Hardware Serial UART is on Serial3 not Serial1 as is usually called
® Yes NeoPixel library has support for STM32F4!
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® The SDIO SD card is supported by this library (https://adafru.it/GDg)

@ Boards Manager

Type Al w | |stm32

STM22 Cores by STMicroelectronics version 1.8.0 INSTALLED

Boards included in this package:

Nuclea F207ZG, Nuclea F425Z1, Nuclea F767Z1, Nucles H743ZI, Nucleo H742Z12, Nucleo L4SEZG, Nudeo
Nucleo L4RS5ZI-P, Nucleo FOZ0RS, Nucleo FO91RC, Nucleo F102RB, Muclec F202RE, Mucleo F303RE, Mucle
Nucleo F446RE, Nucleo GO71RB, Nucleo G431RB, Nucleo G474RE, Nucleo LOS3RS, Mucleo LO73RZ, Nuclec
Nucleo L476RG, P-Nucleo WB55RG, Nucleo LO31K6, Nucleo L412KB, Nucleo L432KC, Nucleo F303KE, Nucl
STM32F030RE-DISCVL, STM32F072B-DISCOVERY, STM32F100RE-DISCVL, STM32F407G-DISCL, STM32F
STM32L475VG-DISCOVERY-IOT, Discovery LO72CZ-LRWANL, SensorTile.bosx, STM32F030F4 Demo boarc
board [16Mhz), STM22F020F4 Deme board (internal RC oscillatar), BluePill F102C6 (22K], Blu=Pill F102
(128k), BlackPill F103CE, Blackpill F102CS (128k), Generic F102RETE (Blue Button), Generic F1OZRETS
F103RCT6 (Blue Button), Generic FLOZRETE (Blue Button), HY-TinySTM102TE, Maple Mini FLOZCE, Robc
Black F407VE, Black F407VG, Black F407ZE, Black F407ZG, Blue F407VE mini, DIYMORE STM32F407VGT,
BlackPill F401CC, Core board F401RCTS, Sparky Vi, RAKS11 LoRa Tracker (16kb RAM), RAKS11 LoRa T
052, Armed V1, RemRam vi, RUMBASZ, STEVAL-3DP001VL, PRNTR F407 vi, EExtruder FOZ0 Vi, Malyar
W2, VAKE v1.0, Afro Flight Rev5 (8MHz), Afro Flight RevS [12MHz), MKR Sharky.

Online help

Mora info
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MicroPython Setup

We don't really support MicroPython explictly at Adafruit - our drivers are for CircuitPython. However, for people who like MicroPython, we
submitted a build definition (https://adafru.it/GDT)!

You can build the latest version from the github or load this MicroPython 1.9.4 build we crafted for you.

Load it by following the DFU Bootloader (https://adafru.it/HOB) tutorial in this guide. Follow the instructions for when you have a .dfu file.

https://adafru.ittGDU

https://adafru.it/GDU
Upon success, reset the board without the BOOTO jumper and you will see after a few seconds the PYBFLASH disk drive appear

~ Devices and drives (4)
Local Disk (Z:)

al DVD Drive (D)
" | DVD
L 823 GB free of 1.81 TB
big backup (E:) PYBFLASH (F:)
| |
Ty 915 GE free of 931 GB Ty 83.5 KB free of 95.0 KB

That's it! You can now follow along MicroPython documentation and tutorials to learn more about how to use MicroPython (https://adafru.it/GDV).

MicroPython Notes

The Feather uses the same chip as the PyBoard 1.1 so technically anything available on the PyBoard should work on the Feather, given the pin
differences

We use Dx and Ax pin names, to match the Feather markings. You can see the pin names here (https://adafru.it/GDW)
The SD card slot can be used for file and code storage (https://adafru.it/GDX)

SPI flash is not used by MicroPython (it's something specific to CircuitPython)
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CircuitPython Setup

To load CircuitPython, follow the DFU Bootloader instructions to get the board into bootloader mode

Visit https://circuitpython.org/board/feather_stm32f405_express/ (https://adafru.it/GDY) To get the latest firmware available

Feather STM32F405 Express
by Adafruit

CircuitPython 5.0.0-alpha.5

This is the latest unstable release of CircuitPython
that will work with the Feather STM32F405
Express.

Unstable builds have the latest features but are
more likely to have critical bugs.

Release Notes for 5.0.0-alpha.5

‘ ENGLISH s J

DOWNLOAD .BIN NOW &
AL L C TR AT AN Tt A el i

ST takes flight in this upcoming Feather board.
Download the bin file, and then program it using dfu-util or STM32CubeProgrammer (https://adafru.it/HOB)

Upon success, reset the board without the BOOTO jumper and you will see after a few seconds the CIRCUITPY disk drive appear

 Devices and drives (4)

== Local Disk (C:) DVD Drive (D:)
I [ovD ]
-~ 825 GB free of 18178
big backup (E:) CIRCUITPY (H:)
1 |
"y 913 GB free of 931 GB L] 1.92 ME free of 1.97 MB

Next you can visit https://learn.adafruit.com/welcome-to-circuitpython (https://adafru.it/cpy-welcome)and https://learn.adafruit.com/circuitpython-
essentials/ (https://adafru.it/BX8) to learn more about CircuitPython

CircuitPython Notes

If you are intending to start a project that is very RAM intensive, note you cannot access the full 196KB of RAM that listed on the F405 datasheet
and website - only 128KB is available to Circuitpython programs for system reasons. You'll find the same limitation on Micropython and most other
F405 devices.

STM32F4 support is new compared to the SAMD and nRF boards, but is now considered stable. Working modules on this board include:

Digital IO (LEDs/buttons)

analog input

analog output (DAC)

PWM output on timer pins

12C

SPI

NeoPixel Support (https://adafru.it/GDZ)
UART Support (https://adafru.it/GD-)
DisplaylO

PulselO

To come:

® |25

® Audio

® TouchlO

® many others!

If you find something missing or flawed, please open an issue in circuitpython (https://adafru.it/GEO)
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Downloads
Files

® ST STM32F405 Product Page (https://adafru.it/GE1) - datasheets and app notes are found here
® Fritzing object in Adafruit Fritzing Library (https://adafru.it/aP3)
® EagleCAD PCB files on GitHub (https://adafru.it/IfP)

Schematic & Fabrication Print

© Adafruit Industries https://learn.adafruit.com/adafruit-stm32f405-feather-express Page 30 of 31


https://www.st.com/en/microcontrollers-microprocessors/stm32f405-415.html
https://github.com/adafruit/Fritzing-Library
https://github.com/adafruit/Adafruit-Feather-STM32F405-Express-PCB

© Adafruit Industries Last Updated: 2021-03-26 10:58:29 AM EDT Page 31 of 31



	Guide Contents
	Overview
	Pinouts
	Power Pins
	I2S Pins:
	CAN Pins:

	SD Card / SDIO Pins
	BAT Pins
	SWD Port
	SPI Flash, STEMMA and NeoPixel
	Assembly
	Header Options!
	Soldering in Plain Headers
	Prepare the header strip:
	Add the breakout board:
	And Solder!

	Soldering on Female Header
	Tape In Place
	Flip & Tack Solder
	And Solder!

	Power Management
	Battery + USB Power
	Power supplies
	Measuring Battery
	ENable pin
	Alternative Power Options
	DFU Bootloader Details
	Enabling DFU bootloader mode
	Check for USB Bootloader device
	Programming Firmware
	Windows
	Mac (and Linux)

	Arduino IDE Setup
	Activate the Bootloader
	Upload!
	STM32duino Notes
	MicroPython Setup
	MicroPython Notes
	CircuitPython Setup
	CircuitPython Notes
	Downloads
	Files
	Schematic & Fabrication Print

