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1. Overview

This guide gives the detailed instructions on how to reinstall the operating system to the on board flash
storage of pcDuindWe also show how toreate abootable Ubuntu OS on the SD caltthuntu is preinstalled
i n p c Druboandfastsat production. Buthere are timeghat youwant to upgrade the pranstalled
Ubuntu or instalthe new Android OS tpcDuina

The following are top and bottom vieves pcDuno.
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There are three status LEDis the board These aréower, TXand RX LEExrespectively. It is importarto

take a look at these LED#hen you do troubleshooting grerformthe OSupdateson flash Thefollowing

table shows how thge LEDs lodike whenyou perform various tasksn one well performedoard.

LED status on typicalosking board

Power LED TX LED RX LED
Board bootup On Off Off
Board boot up to Ubuntu On On On
Good working board On On On
LED status whenusn image(dated April 4'.,2013)to the board

Power LED TX LED RX LED
Linuxkernel is burning to flash On Blink Slowly Off
Linux kernel burning is complete | On Off Orff
Linux kernel burning is failed On Blink rapid Orff
Linux kernel is updated, wait for | On Blinkslowly On
Ubuntu update
Ubuntu image is burning to flash | On Blink rapid On
Ubuntu image burning is complet( On Blink slowly Blink slowly
Ubuntu image burning is failed < On Blink rapid Blink rapid
LED status whenuon image (datedefore April 1°, 2013) to theboard

Power LED TX LED RX LED
Linux kernel is burning to flash On Off Off
Linux kernel burning is complete | On Off Orff
Linux kernel burning is failed On Off Off
Linux kernel is updated, wait for | On Blink slowly On
Ubuntu update
Ubuntu image is burnintp flash On Blink rapid On
Ubuntu image burning is complet{ On Blink slowly Blink slowly
Ubuntu image burning is failed On Blink rapid Blink rapid

Cautions: the OS installation and status LED act differently for old and latest OS releases. So please be
careful if you work with the OS releases dated before April 1*., 2013 that are treated as old releases. It is

highly recommended that you apply the latest release instead of the old one though.
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2. Required hardware for all samples in this user guide

pcDuino board

— —

zeeanzaz |
£ J 20erier

e K.

Display with HDMI port
-
HDMI cable

>

USB keyboard (must)
USB Hub and USB mouset{onal but strongly recommended )
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micro-SDcard and card reader

Note:

Before run thefollowing samples, Connect pciba with the devices correctly:
USB host port => USB hub => keyboard & mouse
HDMI port => HDMI cable => HDMI display
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3. Required software in this user guide

PhonixCard: a free toolthat can create the production cartbr OS installationThis tool will create one
hidden di sk partition in your AAddovsRChat you coul dn’t

Note: before usigamicro-SDcardto create the production card, please backaipthe files on thiscard.
After installation you needuse PhonixCard to recovére micro-SDcardfor normal use.

Win32DiskWriter: a Window PC free software that could be used to crelat®tableSD cardor Ubuntu It is
used to copy the raw OS image file to the SD card. It is the same as dd in Linux or Mac OS.

dd: a free software in Linux or Mac OS that could be used to create bootable SD card for Ubuntu. It is used to
copy the raw OS imad#e to the SD card.

Cautions: Never use this tool to write to your hard disk, it may destroy your hard disk entirely.

LiveSuit: a free toolthat can upgrade firmware by USB device. To use this tool, you must install two USB
drivers. You can download the tool and drivers from internet and read the user manual.
Note: LiveSuit is not very stable on Windows,Vista or Windows 7, and it does not worbrwé4 bits
CPU. So this tool is not recommended. PleasePhsaixCard for production and firmware upgrade as your
first choice.

Hyper terminal: with the hyperterminal tool, you can type the command in the linux shell of the device
when the device isannected to the PC with USB serial cable. SecureCRT is the recoathheld
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4. Install Ubuntu on pcDuino

Warning: Be sure to copy your valuable (or invaluable) assets from the board before you apply th@Shew
images.

This chapter is separated into two parts, the first part discusses hamstall a new Ubuntu OS the NAND flash
with micro-SD card and the second part describes how to creatgablemicro-SD card for Ubuntu.

4.1 Steps to burn the Linux Kernel and Ubuntu image to NAND flash

The complete installation of the Ubuntu OS needs install both Linux kernel and Ubuntu ifegerocesss
separatel into two steps The first step iso updateLinux kernel andhe second is to installbuntu.

Step 1: Install Linux kernel

a) Download the Linux kernel and Ubuntu image files for pcDuino
Thedownload page is:

http://www.pcduino.com/?page_id=14

If burning the old kernetiated before April 1., 2013, please follow the instructions below:
Find the Ubuntu link in this page and download it. Urizgnd gettwo fileslike these

- al0_kernel_xxx.img

- Ubuntuzip
The first file is used in kernel upgrade, and the secamelis used to update Ubuntu istep 2.

For OS dated after Aprif'] 2013 the releases separatel into kerneland Ubuntu.

Find the image filedor kernel in the download pagelhere are two different files available. Please use the
LiveSuite or Phonexcard with file downloaded from the link
(https://s3.amazonaws.com/pcduino/images/al0_kernel livesuit 20130403.im@r you could use the
Win32Disklmager in Windows PC or dd in Linux to write he t file
(https://s3.amazonaws.com/pcduino/images/al0_kernel disk32imager 20130403nzipped it first to SD card.
These files are different so please be caréfulise correct file for the corresponding tools.

Note: we provide two files simply because there are people prefer using one tool than the other. If it makes you
confuse, my apologies.

b) Download the Phonenix Card software

Thedownload page is:

http://www.pcduino.com/?page_id=14

Find the"PhonenixCard link under Toolsn this page and download it. Unziptit a new folder with default name
PhoenixCardv306_20120302
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c) Write Linux Kernel to TF card
i.  Plug youmicro-SDcard to your PC, rufPhoenixCarex€e'. You will see something like this:

] Phoen ixCES 06

—Card and Image

DizlCheck | dizk IF:\ 'I
Img File | Il:i YLifenghPCInino pdates i Ubuntuhal0_kernel 20130307, img

—frite Mode

{* Product [T Uszer Data

" Startup ! Dlata Fath | I

Burn | Format to Formal | Clear Info

ERate |

Option
Dawice OFK, the zize of the dewice iz 3TT3 N

ii.  Choose the Linux kernel image fd20_Kkernel_xxx.imgg hat you’ ve downlmceo®@ d anc

card
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-} PhoenixCard 3.06
Il —Card and Image
DiskCheck | dislk IF;\ vl
Ing File I IC:\Lifeng\PCDuino\Updates\Ubuntu\alD_kernel_ZDlSDSDT.img
frite Mode
[~ User Data
" Startup ! Data Fath | I
Clear Info Help Exit |

«' Format to Formal |

Rate

Option

Device OK, the =ize of the dewice iz 3773 M.

After a few minutes, the TF card is ready to use.to burrkdrael to the flastin pcDuino

d) Burn the Linux Kernel to internal flash from micro-SD card
The RX and TX L&fye shown differently irtheold and new kernel updatesf you update the old kernel

dated before April 1.,2013,

a) Plug themicro-SDcard tothe pcDuino,power on the boardnd then wait foone minute
b) Hect the TF card and reset the devidé yousee theRXLEDstayson, and theTXLED is blinking, the

kernel is updated successfully

Or, if you update the kernel dated after April'12013,
a) Plug themicro-SDcard tothe pcDuino, power on the boardhe TX LED starts blink slowly while RX LED

stays offwhen kernel is burning

b) Wait till the TX LED turns off. It indicates the kernel is burning successfully. Please eject the TF card and
continue to the following steps. Otherwise,
c) |If the TX LED blink rapid, the kernel is failed to burn to flash. Plgasetee TF card andheck if the

kemel image file is correct

e) Restore the micro-SD card created in step 1, c)
Themicro-SDcard is specially created in stdp c)to allow it to be recognized by the ROMBOOT of the board. To
avoid the unexpected update of the kernel, use the Phoenix@arestore itto normal and clean card

i.  Plug youmicro-SDcard to your PC, run PhoenixCard.exe.
ii. Select themicro-SDcard in the diskscroll window,andch o o s e
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|| —Card and Image

Imz File I IC: WLifeng FCInino ' UpdateshUbuntuhald_kernel 20130307, img

—Write Mode
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{* Fraoduect [T Uszer Data
" Startup | Data Fath | I
h
Burn | Format to Hormal Clazr Info Help Exit |
Rate
Option I

Dewice 0K, the =size of the dewice 15 3TT3 M.

Burn the kernel in Linux PC

a) Insert the microSD card to Linux, PC or pcDuinghe card will be mounted automatically. To continue,
un-mount all the partitions on the.card. For example,

If the SD has two partitions:
$ sudo umount-/dev/mmcblkOpl
$ sudo umount./dev/mmcblkOp2
b) Then burn the downloaded andnzipped image file (alO_kernel_disk32imager_20130403.img) to the
micro-SDcard with the following command:
$ sudo dd if=/udisk/ al0 kernel _disk32imager_20130403mg of=/dev/immcblk0 bs=1M

$ sudo sync

Theof=/dev/immcblkQpoints to themicro-SDcard.
Cautions: Don't use“of=/dev/xxx0 to point to your hard diskt will destroy the contents in your hard disk.

Now the micreSDcardis ready for use to burn the OS image to internal flash.

¢) Burnthe OS imagéo internal flash frommicro-SDcard
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i Plug themicro-SDcard tothe pcDuino, power on the boarand then wait forone minute
ii.  Hect the TF card and reset the devideyou see theRXLEDstayson, and theTXLED is blinking, the
kernel is updated successfully

Burn the kernel in MAC OS PC
a) Open the terminal in MacOSjsett the micraSDcard, the card will be mounted automatically. To continue,
un-mount all the partitions on the card. For example,

If the SD has two patrtitions:
$ sudo umount /dev/ disk1sl
$ sudo umount /dev/ diskls 2
If the SD card is failed to umoyntou can use the following script to force umount:
$ sudo diskutil umount force /dev/disk1s1
$ sudo diskutil umount force /dev/disk1s2

b) Then burn the downloaded and unzipped image file (al0_kernel_disk32imager_20130403.img) to the
micro-SDcard with the following command:

$ sudo dd if=/udisk/ al0_kernel_disk32imager_20130403.img of=/dev/ diskl bs=Im

Theof=/devHisk1points to themicro-SDcard. After this commandis complete, your Mac PC will pop ughe
messagé€carnit identify the SD cardthat indicatesthe file system in your card is unknown to Mac PC now.

Cautins Don't use“of=/dev/xx»0 to point to your-hard diskt will destroy the contents in your hard disk.
Now the micreSDcardis ready for use to burn the OS image to internal flash.
¢) Burnthe OS imagéo internal flash.frommicro-SDcard
i.  Plug themicro-SDcard tothe pcDuino, power on the boardnd then wait forone minute

i. Hect the TF card.and reset the devideyou see theRXLEDstayson, and theTXLED is blinking, the
kernel is updated\successfully
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Step 2: Install Ubuntu
a) Unzip the Ubuntu.zip file obtained in Step 1, a)

If you use image file dated after Apri,12013, please unzip it to get two files as follows:
- Update.sh shell script for Ubuntu update
- Ubuntu_xxx.img: image file for Ubuntu

Or, if you use image file dated before Apiil 12012, pleasenzip it to gé three fileslike these
- Update.sh shell script for Ubuntu update
- Ubuntu_xxx.img: image file for Ubuntu
- *tgz(released on March 2013y *.fex (released on Feb. 2018)e depending on the version that you are
using

b) Copy the three files unzipped in Step 2 , a) to micro-SD card or USB flash disk

c) Burn the Ubuntu to internal flash

Plug themicro-SDcard or USB flash disk to pcDuierod power-on the devicelf the TX LED starts to blink fastd

RX LED always stays, @nindicates the Ubuntu is being burned to internal flag#ait until both TX LED and RX

LED blink slowly. It indicates that the Ubuntu is'burnedto internal flash successfully. Otherwise, if both TX LED and

RX LED blink very fast, the Ubuntu is failethdon toflash.If so, pease make sure that you have all three files
unzipped in step 2a) in yair diskand redo this stepThis step usually takes around 10 minutes so be patient.
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4.2 Steps to create SD bootable Ubuntu

In order to create a bootablmicro-SD forUbuntu OS, please useicro-SDcard that is at least 4GB.

Under Windows

1. Download the SD bootable Ubuntu image for pcDuino
The download link is:
http://www.pcduino.com/?page_id=14

Find the link foiISD bootable Ubuntimage, @wnload it unzip it if neededand get one file with .img extension.

2. Download the Win32Diskimager software
Thedownload page is:
http://www.pcduino.com/?page_id=14

Find theWin32Diskimagedink under Toolsin this page and download'it. Unziptd a new folder with default

namewin32diskimagew0.7-binary.

3. Write SD bootable Ubuntu image to micro-SD card

(a) Plug youmicro-SDcard to your PC, rufWin32Diskimagér You will sesomething like this:

| —

Image File Dewice

[7] MDS Hash:

Progre=s

Yersion: 0.7

Waiting for a task.

(b) Choose theSD bootable Ubuntumage fileubuntu_mmc xxx.imgt h a t
micro-SDcard
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Image File Device

130403 abuntu_mme_20130403 ubuntu_mme_20130403. img g [F:4] -

] MDS Hash:

Frogress

Verzsion: 0.7 Cancel Read || frite [1 Exait

After a few minutesyhen the progress bar reach 1%) the TF card is ready to use to bootup the pcDuino.

Under Linux;

1.

Download the SD bootable Ubuntu image for pcDuino

The download link is:

http://www.pcduino.com/?page_id=14

Find the link forSD bootable Ubuntumage, a@wnloadit, unzip it if needed, and get one fifmmed like
ubuntu_mmc_xxx.img

2.

a)

b)

Write SD bootable Ubuntu image to micro-SD card

Insert the microSD card-to Linux' PC or pcDuino, the card will be mounted automatically. To continue,
un-mount all the partitions on the card. For example,

If the SD has two patrtitions:
$ sudo umount /dev/immcblkOpl
$ sudo umount /dev/mmcblkOp2

Then burn the downloaded and unzipp&D bootablémage file gbuntu_mmc_xxx.imgto the micreSD
card with the following command:
$ sudo dd if=/udisk/ubuntu_mmc _xxx.img of=/dev/immcblk0 bs=1 M

$ sudo sync

Theof=/dev/immcblk(points to themicro-SDcard.
Cautious: doit use“of=/dev/xx0 to point to your hard diskt will destroy the contents in your hard disk.

Now the micreSDcardis ready for use todwot up thepcDuino
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UnderMacOS

1. Download the SD bootable Ubuntu image for pcDuino

The download link is:

http://www.pcduino.com/?page_id=14

Find the link forSD bootable Ubuntumage, @wnload it, unzip it if needed, and get one file named like
ubuntu_mmc_xxx.img

2. Write SD bootable Ubuntu image to micro-SD card

a) Open the terminal in MacOS)sert the microSDcard, the card will be mounted automatically. To continue,
un-mount all the partitions on the card. For example,

If the SD has two partitions:
$ sudo umount /dev/ disk1sl
$ sudo umount /dev/ diskls 2
If the SD card is failed to umount, you can use the following script to'force umount:
$ sudo diskutil umount force /dev/disk1sl
$ sudo diskutil umount force /dev/disk1s2

b) Then burn the downloaded and unzipped image filbuntu_mmc_xxxmg) to the micreSDcard with the
following command:

$ sudo dd if=/udisk/  ubuntu_mmc_xxx.imgpf=/dev/ diskl bs=I1Im

Theof=/devdisk1points to themicro-SDcard.
Cautions: Don't use“of=/dev/xxx0 to point to your hard diskt will destroy the contents in your hard disk.

Now the micreSDcardis ready.for use to boot up the pcDuino board.
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5. Install Android on pcDuino

Steps to install the Android to flash with micro-SD card (RECOMMEND)

1. Download the Android operating system for pcDuino

The download link is:
http://www.pcduino.com/?page_id=14
Find the link for Android imagepd/nloadit and get one file with .img extension.

Cautions: You could use Livesuite or Phonenida r d

t his

| e, it i sn’t

2. Download the Phonenix Card software
Thedownload page is:
http://www.pcduino.com/?page_id=14
Fi n d Phorrerix Cardlink under Toolsn this page and download it. Unziptdt a new folder with default name
PhoenixCardVv306 20120302

3. Write pcDuino Android image to micro-SD card

(c) Plug youmicro-SDcard to your PC, ruh P h 0 e n.éxe. €au will see something like this:
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—Card and Image

DiskCheck | di=k I_ vl
Ing File | Il: ALifengh\FCIuine W Wpdateshindroi d03vpeoduine_android 20130308, img

—Write Mode

{* Froduct [T User Data

= Startup I Data Fath | I

Clear Info

Format to Hormal |

Burn |

Rate ‘

Option
Device 0K, the size of the dewice 135 3TT3 N

HOT Found Remowable Disk |

(d) Choose the Android imagefile.pcduirendroid_ xxx.img that yoive downloaded and write it to the

micro-SDcard
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a B
'ﬁﬁ PhoenixCard 3.06 nglg

Card and Image

Di=lCheck disk |[F:% - II
Img File | ‘C ALi fenghPCIuine\Updates hndroi d0S peduine_android 201303508, img

Write Mode

(* Froduct o
(" Startup ! ‘

| Format to Hormal ‘ Clear Infa

Rate

Option

Dewice DK, the zize of the device 1z 3TT3 M.
ROT Found RKemowable Disk !

Device 0K

After a few minutes, thenicro-SDcard is ready to use.

4. Burn the OS image to internal flash from micro-SD card
a) Plug themicro-SDcard tothe pcDuinoand thenpower on the boardWait for about four minutes
b) Eject themicro-SDcard and reset the device

* We have a catch in stef@). We. don't have any LED to indicate when the boot image is burned completely
unless you connect thayperterminal to pcDuino, so please wait for four minutes patiently. Moreover, please
eject the TF card before.resetting the device. Otherwise, it will $taburn the OS imagegain if the TF card is
inserted.

5. Restore the micro-SD card created in step 3

Themicro-SDcard is specially created in step 3 to allow it to be recognized by the ROMBOOT of the board. To
avoid the unexpected update of thendroid OSuse the PhoenixCard to restore it to normal and clean card

(e) Plug youmicro-SDcard to your PC, rutPhoenixCard.exXe

() SelectthamicroSDcar d i n the disk scroll window, and choose
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} PhoenixCard 3.06

—Card and Image
DiskCheck

Imz File I IC: WLifeng FCInino ' UpdateshUbuntuhald_kernel 20130307, img

—Write Mode
{* Fraoduect [T Uszer Data

" Startup | Data Fath | I

o ———

Burn Format to Hormal Clear Info

Rate |

Option
Dewice 0K, the =size of the dewice 15 3TT3 M.
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6. Steps to update software from USB disk

Over time, we will have the bug fix or provide new features to pcDuino bddadt of the time, users do not
need to updatethe whole operating system Instead,we could add software patcho accomplishthis. The
procedure is simply like these:

Copy updte package tdJSBdisk (for example: update.sh, update.tgz )
Power onpcDuinoboard

Plugin theUSBdisk toUSBhost port

Open a terminal after login to Ubuntu

Run commands to update the package

$ cd /media/*/

$ bash ./update.sh

a ks wne

Note:

If the USBdisk hasmore than one patrtition, enter the whole path which the partition including update
package is mounted, for example “cd [/ medial/ Vol umn
Manager” to check it.

The name of update script (update.sh)danpdate packagéupdate.tgz) may be different fahe individual
purpose.
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