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NPi i.MX6ULL Support
    

This is a work in progress. It currently boots off MicroSD cards and not eMMC
[image: CircleCI]
[image: Hex version]
This is the base Nerves System configuration for the NPi
i.MX6ULL.
[image: NPi i.MX6ULL]

<sup>[Image credit](#digikey)</sup>	Feature	Description
	CPU	800 MHz ARM Cortex-A7
	Memory	512 MB DRAM
	Storage	8 GB eMMC Flash and MicroSD
	Linux kernel	5.10 w/ RCN patches
	IEx terminal	UART ttymxc0
	GPIO, I2C, SPI	Yes - Elixir Circuits
	Display	Yes, but not supported yet
	ADC	Yes
	PWM	Yes, but no Elixir support
	UART	ttymxc0
	Camera	None
	Ethernet	Two 100 Mbps (eth0 and eth1)
	WiFi	Requires USB WiFi dongle/driver
	RTC	Yes w/ battery
	HW Watchdog	i.MX6 watchdog enabled on boot. Be sure to enable heart in your vm.args or the device will reboot

WARNING: 32 GB and larger MicroSD cards don't work!

  
    
  
  Using


This port currently only runs off a MicroSD card. It has not been updated to
support eMMC usage. If you're interested, please see
#1. Because of
this, you'll need to modify the boot select switches to SD boot (It's
01001001, but see legend on PCB)
The most common way of using this Nerves System is create a project with mix nerves.new and add npi_imx6ull references where needed and in a similar way
to the default systems like bbb, etc. Then export MIX_TARGET=npi_imx6ull.
See the Getting started
guide
for more information.
If you need custom modifications to this system for your device, clone this
repository and update as described in Making custom
systems.

  
    
  
  Console access


The console is configured to output to the 4-pin white header near the power
connectors. A 3.3V FTDI cable is needed to access the output.
In theory, the console could be routed to the display. The display hasn't been
enabled. See
#2.
If you would like console access via the LCD, you will need to enable LCD
support in the Linux kernel, and change erlinit.conf to output to tty1.

  
    
  
  Networking


The board has two 100 Mbps Ethernet interfaces. Here's an example :vintage_net
configuration that enables both of them:
config :vintage_net,
  config: [
    {"eth0",
     %{
       type: VintageNetEthernet,
       ipv4: %{method: :dhcp}
     }},
    {"eth1",
     %{
       type: VintageNetEthernet,
       ipv4: %{method: :dhcp}
     }}
  ]
The USB C connector provides a virtual Ethernet connection making it possible to
both power and connect to the board using one cable. This is enabled in
:vintage_net by adding a "usb0" entry to the network config:
config :vintage_net,
  config: [
    {"usb0", %{type: VintageNetDirect}}
  ]
You can combine the two configs and have three network interfaces or add a USB
WiFi dongle for a fourth one. If adding a WiFi dongle, though, you'll need to
enable the kernel drivers and add the firmware for it to a custom image.

  
    
  
  Linux and U-Boot versions


The NPi i.MX6ULL vary by kernel version and patch set. Nerves tracks those
maintained by Robert Nelson at
eewiki.net
Nerves also integrates the NPi i.MX6ULL's U-boot patches but modifies them to
support the Nerves U-Boot environment variables.
Image credit: This image is from Digikey.


  

    
Changelog
    

This project does NOT follow semantic versioning. The version increases as
follows:
	Major version updates are breaking updates to the build infrastructure.
These should be very rare.
	Minor version updates are made for every major Buildroot release. This
may also include Erlang/OTP and Linux kernel updates. These are made four
times a year shortly after the Buildroot releases.
	Patch version updates are made for Buildroot minor releases, Erlang/OTP
releases, and Linux kernel updates. They're also made to fix bugs and add
features to the build infrastructure.


  
    
  
  v0.17.1


This is a security/bug fix update.
	Updated dependencies	nerves_system_br v1.29.3
	Buildroot 2024.08.3
	Erlang/OTP 27.2
	fwup v1.12.0




  
    
  
  v0.17.0


This is a major Erlang and Buildroot update.
Please see the nerves_system_br v1.29.0 release notes
for upgrade instructions if you've forked this system.
	Updated dependencies	nerves_system_br v1.29.1
	Buildroot 2024.08.2




  
    
  
  v0.16.1


This is a security/bug fix update.
	Updated dependencies	nerves_system_br v1.28.3
	Buildroot 2024.05.2
	Erlang/OTP 27.0.1




  
    
  
  v0.16.0


This is a major Erlang and Buildroot.
Please see the nerves_system_br v1.28.0 release notes
for upgrade instructions if you've forked this system.
	Changes
	Elixir 1.17 and Erlang/OTP 27 support
	Reduce copy/pasted definitions in the fwup.conf by extracting them to
fwup_include/fwup-common.conf. (No functional changes)


	Fixes
	The serial numbers returned by Nerves.Runtime.serial_number/0 now contain
the whole serial number. If you forked this system, check the
boardid.config and erlinit.config for the changes and to keep the
hostname the same.


	Updated dependencies
	nerves_system_br v1.28.1
	Buildroot 2024.05
	Erlang/OTP 27.0




  
    
  
  v0.15.1


This is a security/bug fix update.
	Changes
	Enable the wpa_supplicant option for allow wired 802.1x authentication


	Package updates
	Erlang/OTP 26.2.5
	Buildroot 2024.02.1




  
    
  
  v0.15.0


This is a major Buildroot update.
Please see the nerves_system_br v1.27.0 release notes
for upgrade instructions if you've forked this system.
	Updated dependencies	nerves_system_br v1.27.0
	Buildroot 2024.02
	Erlang/OTP 26.2.3




  
    
  
  v0.14.0


This is a major Buildroot update.
Please see the nerves_system_br v1.26.0 release notes
for upgrade instructions if you've forked this system.
	Updated dependencies	Erlang/OTP 26.2.2
	nerves_system_br v1.26.1
	Buildroot 2023.11.1




  
    
  
  v0.13.1


This is a security/bug fix update.
 Package updates
	Erlang/OTP 26.2.1
	nerves_heart 2.3.0


  
    
  
  v0.13.0


This is a major Buildroot and toolchain update.
Please see nerves_system_br v1.25.0 release notes
for upgrade instructions if you've forked this system.
	Updated dependencies	nerves_system_br v1.25.2
	Buildroot 2023.08.4
	Erlang/OTP 26.1.2




  
    
  
  v0.12.1


This is a security/bug fix update.
	Package updates	nerves_system_br v1.24.1
	Erlang/OTP 26.1.1
	Buildroot 2023.05.3




  
    
  
  v0.12.0


This is a Buildroot version update that appears to mostly contain bug and
security fixes. It should be a low risk upgrade from v0.11.2.
	Updated dependencies	nerves_system_br v1.24.0
	Buildroot 2023.05.2, 2023.05.1, 2023.05
	Erlang/OTP 26.1




  
    
  
  v0.11.2


	Updated dependencies	nerves_system_br v1.23.3




  
    
  
  v0.11.1


This is a bug and security fix update. It should be a low risk upgrade.
	Fixes
	Fix CTRL+R over ssh


	Updated dependencies
	nerves_system_br v1.23.2
	Buildroot 2023.02.2




  
    
  
  v0.11.0


This is a major update that brings in Erlang/OTP 26 and Buildroot 2023.02.2.
	New features
	CA certificates are included for OTP 26.


	Updated dependencies
	nerves_system_br v1.23.1
	Buildroot 2023.02.2
	Erlang/OTP 26.0.2




  
    
  
  v0.10.2


This is a bug and security fix update. It should be a low risk upgrade.
	Updated dependencies	nerves_system_br v1.22.5
	Buildroot 2022.11.3




  
    
  
  v0.10.1


This is a bug fix and Erlang version bump from 25.2 to 25.2.3. It should be a
low risk upgrade.
	Fixes
	Set Erlang crash dump timer to 5 seconds, so if an Erlang crash dump does
happen, it will run for at most 5 seconds. See erlinit.conf.


	Updated dependencies
	nerves_system_br v1.22.3
	Buildroot 2022.11.1




  
    
  
  v0.10.0


This is a Buildroot version update that appears to mostly contain bug and
security fixes. It should be a low risk upgrade.
	Updated dependencies	nerves_system_br v1.22.1
	Buildroot 2022.11
	GCC 12.2




  
    
  
  v0.9.2


	Changes
	Two Buildroot patch updates and an Erlang minor version update
	Nerves Heart v2.0 is now included. Nerves Heart connects the Erlang runtime
to a hardware watchdog. v2.0 has numerous updates to improve information
that you can get and also has more safeguards to avoid conditions that could
cause a device to hang forever.


	Updated dependencies
	nerves_system_br v1.21.6
	Erlang/OTP 25.2
	Buildroot 2022.08.3
	nerves_heart v2.0.2




  
    
  
  v0.9.1


	Updated dependencies	nerves_system_br v1.21.2
	Erlang/OTP 25.1.2




  
    
  
  v0.9.0


	Changes
	Support aarch64 Linux builds


	Updated dependencies
	nerves_system_br v1.21.1
and also see nerves_system_br v1.21.0
	Buildroot 2022.08.1
	Erlang/OTP 25.1.1




  
    
  
  v0.8.3


	Updated dependencies	nerves_system_br v1.20.6
	Erlang/OTP 25.0.4
	Buildroot 2022.05.2
	Also see Buildroot 2022.05.1 changes




  
    
  
  v0.8.2


	Updated dependencies	nerves_system_br v1.20.4
	Erlang/OTP 25.0.3




  
    
  
  v0.8.1


	Changes	Relax :nerves dependency to support Nerves v1.8.0




  
    
  
  v0.8.0


This release updates to Buildroot 2022.05 and uses GCC 11.3 (from GCC 10.3).
	Updated dependencies	nerves_system_br v1.20.3
	Buildroot 2022.05
	Erlang/OTP 25.0.2




  
    
  
  v0.7.0


This release updates to Buildroot 2022.02.1 and OTP 25.0. While this should be
an easy update for most projects, many programs have been updated. Please review
the changes in the updated dependencies for details.
	Updated dependencies	nerves_system_br v1.19.0
	Buildroot 2022.02.1. Also see Buildroot 2022.02
	Erlang/OTP 25.0




  
    
  
  v0.6.5


	Changes
	Pull in upstream Linux SquashFS patch to improve file system performance


	Updated dependencies
	nerves_system_br v1.18.6




  
    
  
  v0.6.4


This is a Buildroot and Erlang bug and security fix release. It should be a low
risk upgrade from the previous release.
	Updated dependencies	nerves_system_br v1.18.5




  
    
  
  v0.6.3


This is a Buildroot and Erlang bug fix release. It should be a low risk upgrade
from the previous release.
	Updated dependencies
	nerves_system_br v1.18.4


	Changes
	Specify CPU-specific flags when compiling NIFs and ports. This fixes an
issue where some optimizations could not be enabled in NIFs even though it
should be possible to have them. E.g., ARM NEON support for CPUs that have
it.
	Build the Wireguard kernel driver. This is a small device driver that
enables a number of VPN-based use cases.




  
    
  
  v0.6.2


	Updated dependencies
	nerves_system_br v1.18.3


	Changes
	Programs that use OpenMP will run now. The OpenMP shared library
(libgomp.so) was supplied by the toolchain, but not copied.




  
    
  
  v0.6.1


This release updates to Buildroot 2021.11 and OTP 24.2. If you have made a
custom system, please review the nerves_system_br release
notes.
	Updated dependencies
	nerves_system_br v1.18.2
	Buildroot 2021.11
	Erlang/OTP 24.2
	GCC 10.3


	Improvements
	Support for the dl.nerves-project.org backup site. Due to a GitHub outage
in November, there was a 2 day period of failing builds since some packages
could not be downloaded. We implemented the backup site to prevent this in
the future. This update is in the nerves_defconfig.
	Use new build ORB on CircleCI. This ORB will shorten build times to fit in
CircleCI's new free tier limits. Please update if building your own systems.




  
    
  
  v0.6.0


Use v0.6.1 instead.

  
    
  
  v0.5.4


	Updated dependencies	nerves_system_br v1.17.4
	Buildroot 2021.08.2
	Erlang/OTP 24.1.7.




  
    
  
  v0.5.3


	Updated dependencies	nerves_system_br v1.17.3
	Erlang/OTP 24.1.4.




  
    
  
  v0.5.2


This is a security/bug fix patch release. It should be safe to update for
everyone.
	Updated dependencies
	nerves_system_br v1.17.1
	Buildroot 2021.08.1
	Erlang/OTP 24.1.2


	Improvements
	Include software versioning and licensing info (see legal-info directory in
artifact)




  
    
  
  v0.5.1


This fixes a regression that happened when the toolchain was updated to require
Linux kernel headers newer than the kernel used in this project. Rather than
holding the kernel version back, I updated it to Linux 5.10. This is beyond what
Seeed supports (4.19), but it's 2021 and Linux 5.10 appears to work well.
	Updated dependencies	Linux 5.10.59




  
    
  
  v0.5.0


This release updates to Buildroot 2021.08 and OTP 24.1. If you have made a
custom system off this one, please review the nerves_system_br v1.17.0 release
notes.
	Updated dependencies	nerves_system_br v1.17.0
	Buildroot 2021.08
	Erlang/OTP 24.1




  
    
  
  v0.4.2


This release updates Erlang/OTP from 24.0.3 to 24.0.5 and Buildroot from 2021.05
to 2021.05.1. Both of these are security/bug fix updates. This is expected to be
a safe upgrade from v1.16.1 for all users.
	Updated dependencies
	nerves_system_br v1.16.4
	Erlang/OTP 24.0.5


	Improvements
	Beta support for using a runtime.exs script for runtime configuration.
	Added a provision task to the fwup.config to enable re-provisioning a
MicroSD card without changing its contents.
	Adds a default /etc/sysctl.conf that enables use of ICMP in Erlang. This
requires nerves_runtime v0.11.5 or later to automatically load the sysctl
variables. With it using :gen_udp to send/receive ICMP will "just work".
It also makes it easier to add other sysctl variables if needed.




  
    
  
  v0.4.1


This release updates Nerves Toolchains to v1.4.3 and OTP 24.0.3. It should be
safe for everyone to apply.
	Updated dependencies	nerves_system_br v1.16.1
	Erlang/OTP 24.0.3
	nerves toolchains v1.4.3




  
    
  
  v0.4.0


This release updates to Buildroot 2021.05 and OTP 24.0.2. If you have made a
custom system off this one, please review the nerves_system_br v1.16.0 release
notes.
	Updated dependencies
	nerves_system_br v1.16.0
	Buildroot 2021.05
	Erlang/OTP 24.0.2


	Improvements
	This release now contains debug symbols and includes the Build-ID in the
ELF headers. This makes it easier to get stack traces from C programs. As
before, the Nerves tooling strips all symbols from firmware images, so this
won't make programs bigger.




  
    
  
  v0.3.1


This is a security/bug fix release that updates to Buildroot 2021.02.1 and OTP
23.3.1. It should be safe for everyone to apply.
	Updated dependencies	nerves_system_br v1.15.1
	Buildroot 2021.02
	Erlang/OTP 23.3.1




  
    
  
  v0.3.0


This release updates to Buildroot 2021.02 and OTP 23.2.7. If you have made a
custom system off this one, please review the nerves_system_br v1.15.0 release
notes.
The Nerves toolchain has also been updated to v1.4.2. This brings in Linux 4.14
headers to enable use of cdev and eBPF. This won't affect most users.
	Updated dependencies	nerves_system_br v1.15.0
	Buildroot 2021.02
	Erlang/OTP 23.2.7
	nerves toolchains v1.4.2




  
    
  
  v0.2.1


	Improvements:	Load device tree overlays for I2C, SPI and UART so that the "Raspberry Pi"
GPIO headers work more like the Raspberry Pi by default
	Synchronize with official systems




  
    
  
  v0.2.0


This updates the system to the nerves_system_br 1.14.x series and updates the
toolchain to use gcc 10.
	Updated dependencies	nerves_system_br: bump to 1.14.4
	Erlang/OTP 23.2.4




  
    
  
  v0.1.1


	Updated dependencies	nerves_system_br: bump to v1.13.4
	Erlang/OTP 23.1.4
	boardid 1.10.0




  
    
  
  v0.1.0


This is the initial release. The basics work: MicroSD boot, Linux, both Ethernet
ports, the RTC, DT overlays, firmware updates. The display and eMMC support are
untested and likely require work. Only a cursory skim of power management and
other peripherals has been made so far.
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