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1. Burn uboot

(1) Make SD card to support SD card boot as follows.(uboot already exist in iNand
can skip this step)

Put SD card into SD reader and connect SD card reader with PC.

Run Winlmage tool (there are Winlmage install package in development CD)

In the menu of Winlmage, go Disk -> Restore Virtual Hard Disk image on physical

drive ...

Select the physical Disk which is corresponding to the SD card inserted.

Click OK button and browse to locate file bootloader_sd.vhd which will be written to SD

card.

Finish Making SD card.

Following screen shot show the procedure of making SD card.
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File Image Disk Options Help

|: Restore Virtual Hard Disk image on physical drive & u e

000 KB - Generic- Multi-Card 1.00

Indude non removable hard disk(s)

WARMIMG: restoring Virtual Hard Disk image on physical drive will fully erase the
physical drive content. Only proceed if you know exactly what you are daing.

Select a physical drive in the list: E

1| 1] |

[

Select the file bootloader_sd.vhd.
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Note: After making SD card with Winlmage, if open the SD card disk in Windows PC,
Windows may say need to format; in this case user have to format the SD card to store
files.

(2) Set Boot from iNand/SD card.
For boot from iNand/SD card, Set DIP to [OFF ON OFF ON] as follows,

iNand/SD card OFF ON OFF ON
Note: In iNand/SD card boot mode, EXYNOS 4412 internal program will firstly try to load
u-boot image from first boot source iNand , But when there is no u-boot image exists in the
iINAND, the loading will fail, in this case EXYNOS 4412 internal program are going on to
try the second boot source, namely SD card.
(3) Connect 12V/2A Power adaptor and serial cable (COM1), Insert SD card
prepared in step (1).
(4) Open DNW(Configuration->Options to config serial port, Serial Port->connect to
connect)
(5) Press and hold on the ON/OFF key for 3 - 5 seconds.
EM4412 will boot from SD card if there is no u-boot exists in the iINAND.
And stop at the uboot command line, input the following command.
SMDK4412# dnw 40008000; emmc open 0; mmc write 0 0x40008200 0x0 0x800; emmc
close 0

File Edit Wiew Optioms Transfer Seript Tools Help
HERUY =2R] TS &% ¥

| I Sexia—com |

(SMOKAA1Z # OK
U-Soot 2000.12 (Dec 09 2013 - 11:59:367) for SMOK4412

CPU: S5PC220 [Samsung S0C on sMP Platform Base on ARM Cortexdd]
APLL = L1000OMHZ, MPLL = S00MHZ
DRAM: 2047 MIE

TrustZone Enabled BSP . .
BLL wersion: 20120833 Capacity of iNand

EEE&E}S%:B%.D}_ mode ... [0000@007] EMmcd .41 Capacity of SD card
NAME: S5P_MSHCH

MMC Dewice (: 3728 MB [00 000002001

MMC Device 1: 1898 MB s000] [ooooozo0]  Input below command and enter

MMC Dewice I not found 4

Hit an¥ ke = = :

SMOKS412 #1dnw 40008000; emmc open 07 mmc write 0 Ox4000B200 0x0 0x800; emmc close O I
¢ LN
Rzaly Serial: COML 1, G5 =20 Rows, G680 Cols Lizes Hm

(6) Connect EM4412 board and Windows PC with USB OTG cable.
If have not install usb_download_driver this PC, Windows PC will prompt "Found New
Hardware" pops up message and requires installing USB driver, as follows:
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thizs wizard helps you install software for:

[ sEc s0c sMDK Board |

{*) If your hardware came with an installation CD
2 or floppy disk. insert it now.

“What do you want the wizard to do?

() Install the software automatically (R ecommendsd)

Click Mext to continue.

I[ Mext > [ Cancel ]

Found New Hardware Wizard

Pleaze chooze your search and installation options. \h

&

() Search for the best diver in these locations.

Llze the check bowxes below to limit or expand the default zearch, which includes local
paths and removable media. The best driver found will be installed.

(©Don' search, | wil choose the drver to install |

Choose thiz option to select the device driver from a list, Windows does not guarantee that
the driver you chooze will be the best match for pour hardware.

I < Back l Mext » ”[ Cancel J
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Found New Hardware Wizard
Select the device driver you want to install for thiz hardware.

Select the manutacturer and model of vour hardware device and then click Mext. [f you
have a disk that contains the driver you want to install, click Have Disk.

[+]:Show compatible hardware

Model
SEC SOC SMDFK. Board
SECSOC SMDE Board

/8 This driver is not digitally signed! Have Disk...
Tell me why driver signing is important

[ < Back " Net » l[ Cancel ]

Install From Disk @
Inzert the manufacturer's installation dizk, and then
\5 miake sure that the corect dive is selected balaw.

LCopy manutacturer's files from:

| v Browse...

Select Tools\usb_download_drivenUSB_Driver\secusb?2.inf

EMA4412 Burn Linux Image Manual 6
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Locate File @ .

Look jn: | (3 USB_Driver v Q% ° @3

L

Fecent

)

Desktop

Ph

My Documents

ty Computer

File name: |secusb2_'|nf V_ [ Open J

i Metwork Files of type: s .

Found New Hardware Wizard
Select the device diver you want to install for thiz hardware.
S

Select the manufacturer and model of your hardware device and then click Mest, If you
have a disk that contains the driver you want to install, click Have Disk.

Show compatible hardware

Model
SEC S0OC SMDE Board

i&, This driver is not digitally signed! I Hawe Disk., ]
Tell rme why driver signing is mportant

| cancel |
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Found Hew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

@ SEC SOC SMDFK Board

Click Finish to close the wizard,

Finizh

= Computer Management Q@@

=1 Fle  Action  Wiew Window  Help =|=] x|

& LW S @0 A

g%l SCSI and RAID controllers
Sound, video and game controllers

¢ System devices
é Lniversal Serial Bus controllers
o+ Generic USE Hub
= [nikel(R) 8237 1ABJER PCI ta USE Universal Host Conkroller

+ ﬁ Services and Applications

5‘ Computer Management (Local) +- 25 DYDJCD-ROM drives ~
= % System Tools + j Floppry disk controllers
¥ _ﬂ] Event Yiewer + ; Floppy disk drives
# g.d shared Folders + [ Human Interface Devices
+ g Local Users and Groups + (=) IDE ATAJATAPI controllers
+ ﬂ Performance Logs and Alert: | + L Keyboards
;,@, Device Manager + ") Mice and other pointing devices
- ;!j Storage + HB Network adapters
+ % Removable Storage + ij Parts (COM & LPT)
ghsk Defragmenter + ¥ Processors
& Disk Management +
2
5

% Standard Enhanced PCI bo LSE Host Controller

= LISB Composite Devire

= 1JSB Roaot Hub

= LISB Root Hub 3

If USB driver install successfully, the USB state of DNW will have a process from [USB:x ]
to [USB:0OK ]

EMA4412 Burn Linux Image Manual 8



Boardcon
Embedded Design

T
s

www.boardcon.com

(7) Download and write uboot to iNand.

Does USB Port->Transmit and browse to locate file bootloader_sd.vhd.
At the same time in uboot console will report the progress of writing.

Note: To erase uboot exists in iNand use following command,
SMDK4412#mmc erase boot 0 0 0

ol DNW wl. 60C — For ¥WinCE [CON: =] [USE:OE] [ADDR: 0zA008000]
Serial Fort BIRGEEESES Configuration Help

Tran=mit *] Tran=mit
UEOOT r

B Test

Status

Open @
Loak jn: |I¢j images _'_J L] I'ffE '
_’J bootloader_sd,vhd

kel ramdisk-u.img

Recent k= system.img
u-boat, bin
'?T 3 zImage
Dezktop

d

My Documents

™
by Computer
My Metwork.  File name: |I:u:n:ut|u:uau:|er_sd.vhu:| Lj Open
Flaces
Files of type: J,-’.'-.II Files [*7] LJ Cancel
b

EMA4412 Burn Linux Image Manual 9
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Serial—CON1 — SecureCRET Elﬁjgl

File Edii View Optionc Trancfer Seript Tools Help

e T o e I QA =BE&8 B R ?
| Zarial-romi
MEME: S3FP_MSHC4 ~

MMz Device O: 3728 mE [QO745000] [00000z200]
Mz Device 1: 1898 me [C03h3coo] [o0000z00]
MMC pevice 2 not found
Hit any key to stop autocboot: ©
SMOK4412 # cdiw 40008000; emmc open O; mme write O 0=40008200 0x0 0x800; emm< <lose 0
oTG cable Connected!
Mow, waiting for Duw to transmit data
Checksun 95 being calculated..
Chacksum ©. K.
bownload Done! ! Download Addrass: Ox40008000, Download Filesize:oxlo0000
aMMC OPERM Success. ]
ot ical 1
IYou must close eMMC boot Partition after all image writing!
leMMc hoot partition has continuity at dimage writing time. 1
150, oo not close hoot partition, Before, all images s written.

mue write:[dew # 0, block # 0, count 2048 ... 2048 klocks written: ok |
eMMz CLOSE™ET oS T
SMDK4412 #

bt
< >
Ready Serial: COM1 0, 12 E0 Rows, G5 Cols Lirux um

2. Download Kernel and File System
(1) Power off the board (press RESET key), unplug USB OTG cable. Press ON/OFF

key 3 seconds.

EM4412 board will boot from iNand and output uboot start up information from debug
serial port, the serial port will output the following information and stop at the uboot
command line:

Serial-CON1 - SecureCRT

File Edit ¥iew Optionz Transfer Seript Toolz Help
HHEPIE e S5 &8 F % ?
| Serial-com
A~
U-goot 2010.12 (Dec 0% 2013 - 11:59:360 for SMODR4412
CPU: S5PC220 [Samsung S0C on SMP Platform Base on ARM CortexAd]
APLL = 1000MHZ, MPLL = S00MHZ
DRAM 2 2047 MiB
TrustZone Enabled BSP
ELLl wersion: 20120823
Checking Boot mode ... [00000007] EMMC .41
REWISICHM: 1.1
MAME 1 SS5P_MSHCH
MMC Device 0O: 3728 MB [00748000] [00000200]
MMZ Dewvice 1: 1898 ME [003R5000] [00000200]
MMC Device 2 not found
wuw warning - using default environment
Hit amy key to stop autohoot: O
Partitionl: sStart Address(0xlS8ass87), Sizel0x2l8edal
reading utscript
#% Upakble to read "utscript” from mme 1:1 ww
## Executing script at 40000000
wrong image format for "source" command
reading kernel..device 0 Start 1063, Count 12288
MMC read: dev # 0, block # 1063, count 12288 ... 12288 blocks read: ok
completed
reading RFS..device 0 Count 13351, start 2048
MMC read: dewv # 0, block # 13351, count 2048 ... 2048 hlocks read: ok
completed
wrong Image Format for bootm command
ERRCR: can't get kernel image!
SMDK4412 + i =
< E-
Eeady Serial: COMI 39, 12 35 Rows, @5 Cols Linux HUM

EM4412 Burn Linux Image Manual 10
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(2) Erase iNand user space.

SMDK4412# mmc erase user 00 0

Serial-CON1 - SecureCRT =13
File Edii ¥iew Optionz Tranzfer 3Script Toeol=z Help

HE00Y rRqQ BEE & ?

| I serial-comi

wrong Image Format fTor bootm command
ERROR: can't get kernsl image!
SMDk4412 #Irnmc Brase user 4 o 5'
Erase all TTom O DIOwE

START: [0 BLOCK: 7034943
high_capacity: 1

Capacity: 7634944

Erase

WHE OTICE ¥
we% High CapacityChigher than 2GE) MMC's erase minimum size is 5S1ZKE %%

3,640 GB e2rase Done
MMZ erase Success, !
SMDRE4412 #

£

w

Resdy Serial: COML 35, 12| 35 Rows, 85 Cols Lirux oM

(3) Create partitions and reset EM4412 board.
SMDK# fdisk -c 0 300 1000 200

(4) Reboot the board and enter uboot command, input fastboot command.

EM4412 Burn Linux Image Manual 1
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B Serial-CONl — SecureCRT

File Edit Yiew Options Transfer Seript Teols Help
A ¢ Q EES FLY ¢
| | Berial-com |
.Y
3,640 5B erase Done
MMC Brase Jeskdss e
suDked12 #|foisk -c 0 300 1000 200
Count ;. 1000
count: 8989
MEME: S2P_MSHZ4
fdisk s completed
partion # sizal(ME) block start # block count partition_1d
1 2090 3214398 4280852 O
2 102 134244 619014 0xa3
3 1001 753258 2050950 OxE3
4 200 2804 208 410190 UxE3
smokdd1? # il v
4 | ¥
Ready Serial: COML | 15, 12 15 Rows, G5 Cols Limmx UM
SMDK4412# fastboot

SecurcCRT EJIE'E'

File Edii View Options Transfer Seript Tools Help

o WA QA =8 FH ¥

| | serial-rom1

SMDRAA1Z # | 'Fas‘tbu:lot' - A
[Fartition oW iNAND]

prn 0 name="fwh1l' start=0x0 Jen=na (use hard-coded dnfo. (omd: mowil)

ptn 1 name='k12"' start=nNsa len=n/A (use hard-coded info. (omd: movild

ptn 2 name='hbootToader ' start-M8 Ton-MA0 Cuse hard-coded Anfo. Camd: mowidd

ptn 3 name='tzsw' start=h 2 len=M 8 Cuze hard-coded info. Comd: mowil)

otn 4 name='kernel’ start=Nsa len=nsa (use hard-coded dnfo. Comd: mowild

ptn 5 name='ramdisk’ start:N{ﬁ Ten=0x0C--938860BKED (use hard-coded infa, Comd: mowil;
ptn 6 name='Tlogo' start=nsa 1en=0x0(-4194304KE) (use hard-coded info. Comd: mowil)
gtn T name="recovery’ start=p/ 4 1en=0x0(~838860BKE) (use hard-coded info. Comd: movi]
ptn & name='system' start=0x0 1en-0x0(~-316935168KB)

pthn 9 pame="userdata’ start=0x0 len=0x0(-10500B64100KE)

ptn 10 name='cache' start=0x0 Ten=0x0(-210017280KE)
ptn 11 namz="'fat' start=0x0 len=0x0(~-2103150532KE)
0Ta cable Connected!
LZD_turnong);

v
< 153
Feady Serial ! COMI 15, 1 15 Fows, &5 Cols Limx m

Then connect USB OTG cable with PC again, if the PC has not install
usb_fastboot_driver, Windows will prompt have detected new device and requires
installing the USB fastboot driver. Installation steps are as follows.

EM4412 Burn Linux Image Manual 12
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Found New Hardware Wizard

Please choose your search and installation options.

() Search for the best diver in these locations.

Use the check boses below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

@Qﬂn't search. | will choose the driver ta install ]

Choose this option to select the device driver from a list. Windows does not guarantee that
the: driver pou choose will be the best match for pour hardware,

| ¢ Back I[_NL-.HD ] [ Cancel ]

Found New Hardware Wizard
Select the device driver you want to install for this hardware.

@ Select the manufacturer and model of vour hardware device and then click Mest, If vou

have a disk that contains the driver you want to install, click Have Disk.

Show compatible hardware
Maodel

Andioid Bootloader Interface

i\, This driver is not digitally signed! l Have Disk... I

Tell me why driver signing (s important

| < Back ][ Mext > ][ Cancel |

EM4412 Burn Linux Image Manual 13
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Install From Disk

make sure that the corect dive iz selected below.

Copy manutacturer's files from:

\5 Insert the manufacturer's installation disk, and then

X]

= .

Locate File

Laak in: |L_‘,' ush_fastboot_driver v O

My Documents

My Computer

File name: android_winusb. inf

My Metwork  Files of tupe:

Coe=

EMA4412 Burn Linux Image Manual
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Install From Disk @

Inzert the manufacturer's installation disk, and then 0K

make zure that the carmect dive iz selected below,

Copy manufacturer's files from:

| C:\Documents and Settings\Administrator\Deskiop ﬁjgwgg
Found New Hardware Wizard
Select the device driver you want to install for this hardware. :“§

Select the manufacturer and model of your hardware device and then click Mest. [f vou
have a disk that contains the driver you want to install, click Have Disk.

Show compatible hardware

Model
Android Composite DB |nterface

/8 This driver is not digitally signed! | HaveDisk.. |
Tell me why diiver signing is important

EM4412 Burn Linux Image Manual 15
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Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

{a Andioid Composite ADB Interface
=

D

Click Finigh to cloze the wizard.

g Computer Management

@ Computer Management (Local)
- ﬂ; System Tools
+ j._'_|| Event Viewer
4 g Shared Folders

+ ia Services and Applications

Ei Eile  Action ‘Wew ‘Window Help

& AE &S PH @ =RNA

(= &) Pc-zo1204201011
= B _andraid Phore

[ J Android Composite ADE Interface

+ Wl Batteries

+ Local Users and Groups + J Computer
+ @ Performance Logs and Alert: | +| g Disk drives
'_.%J Device Manaaer + i-.'j Display adapters
= (% Storage + L D¥DJCD-ROM drives
+ g Removable Storage + —_-3', Floppry disk controllers
¢ Disk Defragmenter +- K, Floppy disk drives
g Disk Management +| [ Human Interface Devices

+ =) IDE ATA/ATAPT controllers
+ . Keyboards
) Mice and other pointing devices
+ HE Network adapters
4 Y Ports (COM B LPT)
+ ¥ Processors
gél SCSI and RAID controllers
Sound, video and game controllers

System devices
Universal Serial Bus controllers

+

¥ &

After finished installation, Device Manager Window will display <Android Composite

ADB Interface>

Also in the uboot console will display following messages,

EMA4412 Burn Linux Image Manual
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OTG cable Connected!

LCD turnon();

Default Lcd !

(5) Run batch file write_all.bat to download images and write to iNand.

Copy images folder to Windows PC from Development CD/Linux/images, run batch file
write_all.bat to download and write zImage, ramdisk-uboot.img and system.img to
iNand.

At the same time, in the uboot console will report the progress.

7 Serial-CONl — SecureCRT

File Edit ¥iew 0Optiens Transfer Script Teolzs Help

HHEDR QA =8 8% ?
| Serial-tom ;
wirte 5/8bhlock-group -

reserved blocks for jounaling : 4102

start write adde @ 0x1f7e6a

Erase inode tabhle(s) - Ox1f807a..........
wirte §/8block-group

reserved blocks for jounaling : 4102

Start write addr : Ox237s6a

Erase inode tablef6) - Ox237e7a..........
wirte 7s/8block-group

reserved blocks for jounaling : 4102

start write addr @ 0x277e6a

Erase inode tabhle(7) - Ox27807a..........
partition 'userdata’ erased

erasing 'cache’

ext_format start format MMc0 partitiond ...
wW partitiond s not ext2 fiWe—s¥stem g ek
Partitiond: start address(0x2acot0l, size(Oxadz4e)
start ext2format...

wirte 0/2block-group

reserved blocks for jounaling : 4102

Start write addr @ Ox2acsfo

Erase jnode tahle(0) - 0x2aca70....cevennrens
d_indirect_point:0x2b0420

wirte 1/2block-group

reserved blocks for jounaling : 4102

start write addr @ Ox2ecofQ

Erase inode table(l) - Ox2eca70....cevenunan.
partition 'cache' erased

starting download of 215261308 bytes

Ready Serial: COML | 32, 14| 32 Rows, 65 Cols Linux Hm

EM4412 Burn Linux Image Manual 17
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C:AWIRDO¥S\ sy=tem3i2\cad. exe

sending “kernel’ (4358 KB>...
OKAY [ 1.625:1

writing ‘kernel” ...

OKAY [ 1.734s1

finished. total time: 3.35%%s

C-“Documents and Settings“Administrator-Desktopsimages>*fasthoot flaszh ramdizk ra
mdizk—uhoot . img

sending ‘ramdisk' <177 KB>...

OKAY [ B_266s1

writing ‘ramdisk’' ...

OKAY [ B.531s1

finished. total time: B.797s

C-“Documents and Settings“Administrator-Desktopsimages>*fFasthoot —w
eraszing ‘userdata’ ...

OKAY [ 3.672:1

erasing ‘cache’ ...

OKAY [ 1.641=s1

finished. total time: 5.313s

C-~Documents and Settings“Administrator Dezktopsimages>»fasthoot flaszh system sys

‘system” (210216 KB>...

Also user can write single image to iNand use fastboot command in Window command
line as follows.

fastboot flash kernel zimage

fastboot flash ramdisk ramdisk-u.img

fastboot -w

fastboot flash system system.img

fastboot flash userdata userdata.img

After the programming is completed, user can reset the board and enjoy the Linux on the
EM4412 board.
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