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1. The S5PV210 process of UART BOOT

S5PC110
DFUAM controll
CortexAf _ vl
S/
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1
eS80 m'ir:dla-r
Sacurity sub sysem NAND confiober
Onehl
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. [B4KB) (96ME)
: T
[ IROM oot LAR
OM (Operating Mode) pin m

As show the picture:

IROM CODE: is Samsung curing in the internal ROM a program, when the user choose to
start from a serial port, this program segment will run, its role is to download the first level
BOOT to internal 96K SRM in and run.

1% Boot loader:

After it run, initialize USB, and through the USB download 2" Boot Loader, and run it.
2"YBoot Loader:

It is responsible for the management of the flash, download NK and other documents and
burn wrote NAND inside.

0S:

WINCE OS BIN file.

From the above analysis we can know:

In S5PV210 IROM is Samsung curing internal, is the factory with good and cannot be
change, and never lost. And 1% Boot loader and 2" Boot Loader is running in RAM, does
not keep them to NAND.

Serial port is used to guide from the first written burn blank NAND, called IROM guide.

2. The S5PV210 process of NAND BOOT

BEOOTIMAGE.NED TOC MER NK.BIN/CHAIN.LST EXTENSION PARTITION
EBOOT Master Mounted at
STEPLDR | EBOOT c . Boot Qs ‘NandFlash (RAM/ROM filesystem)
onfiguration
Record WROM-only filesystem)

Block 1 ~ Block 6 Single-XIP
Block 0 Block 5 Sector Multiple-XIP Storage (exFAT)

Block 4

384 (BINFS)

From the above graph shows that:
Written in the burning SD (INAND) have two files, one is BOOTIAMGE. NBO, the other
one is NK.Bin. One of the BOOTIMAGE.NBO is STEPLDR and EBOOT connected
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together a file Choose from SD (INAND) started, the S5PV210 will first loading STEPLDR,
STEPLDR reload EBOOT, EBOOT reload NK.
From INAND FLASH start, it is called normal guide.

3. The compiled BSP generated several files introduction

BL_UART.nb0: Use IROM guide 1st Bootloader, only run in IRAM

EBOOT.nb0: Use IROM guide 2nd Bootloader, only run in IRAM

Bootimage.nbO:

It is normal to guide the documents, the lead when IROM into two parts Stepldr + EBOOT,
burned into NAND respectively

NK.bin: WINCE OS.

4. The IROM Serial guide to burn WINCE IMAGE

BOOT Select mode:
Boot mode J1 J2 J3 Ja J5 J6
NAND ON ON ON ON OFF ON
SD(INAND) ON ON OFF OFF ON ON
uUSB OFF ON ON ON OFF ON

Note: The switch “JP106” up is OFF, down is ON.

Board default is SD (INAND) start-up mode.

If the board has burned the Linux or Android system, please format the nand flash before
download the Wince Image. The format nand flash as show below:

(1) Format the SD card to FAT32 format.

(2) Open “moviNAND_Fusing_Tool_v2.0".

moviNAND _Fusing .

T0DO: <File desc

TODO Camnanty T
1L b 'l'.l'[- RIS Il

(3) Open the disk corresponds to the SD card in moviNAND_Fusing_Tool_v2.0 (please
use the SD card provided by boardcon) and select the file you want to burn.
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mmmcmE &[]
Size: Configurshion

SRAM Sze |8 KB 3
EFuse See |S126|x |

Partikion Size

Bootloader
stz [KE =

Kermnsl
4 | me El
Rootfs
8 [MB = |
Spacific Sector

Sector |0

lEvrs [=]

Dvive Size iaalm sectors

[l sonc Load ][ Save
file _ Browse
] i e
kernel
Image fle Browse
The image file wil be fused fram o | on drive
Rtz
Image file IEME ]
The image i wil b fused from | to | on drive
Image Fila | Browse

o

Click “Browse”, that appear choose file dialog box, select the “uboot”. The uboot is
copied from Linux system or Android system. Here selecte the Linux system uboot in the
CD: \ EM210\Qt\Image\uboot:
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HAE @ | 3 20091229_50_FUSING_TOOL_EVTI = O0#em

) sdfuze

LD
@

S

EEE
L. '
AEWE  THE® , [=]
IMHEE D@ [Inage @ bin) ] [ =W ]
FIUREFEAF @
=7 [ START I

(4)Click “START". The pop-up “NOTICE” window shows writing is successful.

SDMMCDrve |G |=|  Drive Sige 3813376 sectors \[isowc | toad [ save |
Sige Configurakion Bootloader
SRAM Size 8B E biacic Fils iE:'I,ElEl'l,EﬂUBlEZ‘B_SD_HJSM_TCOL_Eﬂ1'|,u-|:u:|nt.hll
EFusesze [512B[=|  The image file willbe fused from o ondrive |
Partibion Size Kermel
Boctloader Trvage Fis |&|:|wsa :
512 ke [=] _
L= The image File will e Fused From to ondrive | |
Kernel
4 MBE E Rootfs
Image file | Browse
Rootfs - - -
B | Ime E The image File will be fused From to on drive |
Speciic Sechor
Sector |0 | Image File . Browse |
EWT1 3 =
L
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!‘ noviNAND Fusing Tool for Samsung Lainux

SOJMMCOrive (G~ |  DriveSies 1990656 sectors Cisonc [ tosd [ save |
Size Configuration Bootloader
SRAMSize [BXB %  Imagefie Edlguant i Ajsuper| $E5 u-boat bin
EFuse Size |5:|2'B"'~-Ii The image file wil be fused from i-‘l? to (1120 | on drive iIG
Partition Slze Eermel
Boothoader L |
512 kB || S —
The image Fuzing image doms to on drive |
Kermel — =
4 iME - Roolfs
Image fie ! [&m#m]
Rootfs =
'a | e -.-| The image Fle will be fuesead From ta on drive
Spacific Sechor
SHhr.D hmuEFh| [&amm]

[Evr1 v
| START |

(5) Insert the SD card, set the board to boot from SD, connect the Serial cable. Open
SecureCRT and power on:

File Edit W¥iew Options Transfer Seript Tool=z Help

|39000 2eQ BE8 &1 |9
| Serial-comi 3¢ |

J-Eoot 1.3.4 (Dec 19 2011 - 11:02:30) for SMDEVZLI0

E
CPU:  S5PW2ZL0ELO00MHZ (oK)
APLL = 1000MHz, HclkMsys = 200MHzZ, PClkMsys = 100MHz
MPLL = &67MHZ, EPLL = BOMHZ
HcolkDsys = 1a6mMHz, PclkDsys = B3MHz
HolkPsys = 133MHz, PClkPsys = G&MHz
SCLKAZM = 200MHZ
Serial = CLKUART
Board: SMDKWZL10
DR.AM 512 ME
Flash: 0 ke
SoMMC: 121ME
MARMD : “mat_id = 236,dev_id = 218
258 MB
The input address don't need a wirtual-to-physical translation : 23e9%d2ad
WHW warning - using default environment
In: serial
Qut: serial
Err: serial
hocl i mode Ffor facthoot
Hit any key to stop autoboot: 2 | w

Ready Serial: COMl | 24, 34 24 Rows, T8 Cols ¥T100 Hm

Click any key in 3 seconds countdown:
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IE Serial—CON1 — SecureCET

File Edit View Options Transfer Script Toels Help
ARR R QBEE EBT ?
|| Serial-com |
.
CPU:  SSPY2L108L000MHZ 0K
APLL = 1000mMHzZ, HcClkMsys = 200MHzZ, PClkMsys = 100MHZ
MPLL = G87MHZ, EPLL = BOMHZ
HolkDsys = 166MHz, PclkDsys = 83MH=z
HolkPsys = 133MHz, PClkPsys = G&MHZz
SCLEAZM = 200MHZ
serial = CLKUART
Board: SMDKV210
DIRAM © 512 ME
Flash: 0 kB
SDAMMC s 121ME
PAMND : *maf_id = 236, dev_7d = 218
256 MB
The input address don't need a wirtual-to-physical translation : 23e9dzan
wH¥ warning - using default environment
in: serial
out : serial
Err: serial
checking mode for fasthoot ...
Hit any key To stop autohoot: O b
sMokw210 # | w
IRead}' Serial: COM1 24, 12 24 Rows, 7B Cols Y¥T100 HIM
Then input the command: “nand scrub” to format the nand flash:
| Serial-CON1 — SecureCRT M=

File Edit View Options Transfer Seript Tools Help

o 3 L] H QUs=8daxH" 9

| | Serial-com

Board:  SMDKwZ10 ~
DRAM: 512 ME 1

Flash: 0 ke

SOMMC:  121ME

MWARD “mat_id = 236, dev_id = 218

256 MB

The input address don't need a wirtual-to-physical transTation : 23e9dZal
wHW wWarning - using default environment

In: serial
out: serial
Err: serial

checking mode for fasthoot ...
Hit amy key to stop autoboot: O
SMDKWZ10 # nand scrub

MAMD scrub: device 0 whole chip

warning: scrub option will erase all factory set bad blocks!
There is no reliable way to recover them.
Use this command only for testing purposes if you
are sure of what wou are doing!

really scrub this Manp flash? <y/M> | |input ¥

||

Ready Serial: COM1 24, 1 &4 Rows, TB Cols VT10O M
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= Serial-CONl — SecureCET

File Edit VWiew Options Transfer 3Seript Toolsz Help
ABRUR QA BLS EBT 2
| | Serial-com |
There 15 no reliable way to recover them. ~
use this command only for testing purposes if wou
are sure of what wou are doing!
Really scrub this MANMD Tlash? </
Erasing at O0x3fel0l0 -- 25% complete.
WAKD 256MIE 3,3V 8-hit: MTD Erase failure: -5
MAKD 256MIE 3,3V 8-hit: MTD Erase failure: -5
Erasing at Ox4500000 -- 27% complete.
MAKD 256MiEB 3,3V 8-hit: MTD Erase failure: -5
Erasing at 0x6660000 -- 40% complete.
MAKD 256MIE 3,3V 8-hit: MTD Erase failure: -5
Erasing at 0x7ded000 -- 45% complete.
MAMND 256MIEB 3,3V 8-hit: MTD Erase failure: -5
Erasing at 0x5lel000 -- 57% complete.
MAMND 256MIEB 3,3V 8-hit: MTD Erase failure: -5
Erasing at 0Oxbael000 -- 73% complete.
MAMND 256MiE 3,3V 8-hit: MTD Erase failure: -5
Erasing at Oxbfel000 -- 75% complete.
MAMND 256MiE 3,3V 8-hit: MTD Erase failure: -5
Erasing at Oxt5c0000 -- 96% complete.
MAMD 256MIB 3,3V 8-hit: MTD Erase failure: -5
Erasing at Oxtfel000 -- 100% complete.
scanning device for bad blocks
oK
SMDKW210 #
W
Ready Serial: COMI 27, 12 2T Rows, TB Cols VT10O Him

Or input the command: “nand erase” to format the nand flash:

Serial-CON1 — SecureCRT

File Edit ¥iew Options Transfer Seript Tools Help

o HE Qs> 8 g ¥

|| Serial-coms |

Erasing at OxfTef000 —-- 100% complete. Py
Scanning dewice for bad blocks
gEDszlo # nand erase |

MAND erase: device 0 whole chip
Skipping bad block at  Ox04000000
Skipping bad block at  Ox04020000
Skipping bad block at Ox04780000
Skipping bad block at  Ox0&800000
Skipping bad block at Ox07Fec0000
Skipping bad block at  0x0%2&60000
Skipping bad block at  Ox0Obb40000
Skipping bad block at  0x0c100000
Skipping bad block at  oxoféz20000
gﬁasing at Qxffed00l0 —-- 100% complete.

LRV S LU 3
Eeady Serial: COM1 | 27, 12| 27 Rews, 76 Celz ¥T100 Hm
(6) Download WINCE IMAGE: set the board to boot from USB, insert the USB cabile,
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power on the board, then open the “Dragin V1.26.2.exe” software, and set it as follow:

X Dragin (¥l.26.2)

Basic  Basic Option
l Download Progress

IROM Option ETC Option
IRCM Boot On [w Device Mumber
l -
Booting Medium | UART - I
o T
Serial Option L N
W E
Buad Rate 115200 - E F
T P
Part Murnbler ComM1 - % E
S E
USE Option ﬁ E
Download Addr |Dx4 7700000 1] D
S P
M A
A
5

DEW1 DEW2

Log Log

[ Rescran ]

EM210 Download Wince6.0 Image Manual 9
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2 Dragin (¥1.26.2)

Blasic IBasic Option |

~Download Progress

~Step 1, IROM Eoot

BL1 |d:‘.,em21D_Winl:e bll_uart,nbo

TSR IMAGE Id:\,em210_wince\eh00t.nh0
—Step 2. Select Images

BOOT | demz210_wince\bootirmage . nbo

0S5 | diem210_wince\nk.bin
~5Step 3. Detect Devices |
DETECT ™ Auto Detect W  Auto Reset
DOWNLOAD | v  Auto Download

> O=mr O uEmE—-

Vi=-ENCZ0 Vi==EmE v

DEW1 DEW2

Log Log

Then click” DETECT™:
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A Dragin (¥1.26.2)

Basic | Basic Opti
I e mn] Dowrload Progress
Step 1. IROM Boot
| dihem210_wince\bll_uart.nb0
| d:\emz10_winceleboat.nbi g
n
Step 2. Select Images 1 T
(1::: N
| diemz210_wince\bootimage.nbo e E
& P
| diem210_wincenk.bin D E
Ir
0 E
Step 3. Detect Devices F E
g
:] [~ Auto Detect ¥  Auto Reset n D
1 P
t A
:] v  Auto Download i
a
L]
DEY1 DEWVZ
Log Log
Reset All

Then press “Reset” button, and the image will be downloaded into the board:
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A Dragin (¥1.26.2)

Basic | Basic Optian
l 2 l Download Progress
Step 1. IROM Boot
| diem210_winceibll_uart.nbo
| d:\em210_wince\eboot,nb0
Step 2. Select Images g E
| di\emz210_wince'bootimage.nbo 3 E
a P
| dihemz10_wince'nk.bin O ]
1 L
I
w E
Step 3. Detect Devices O v
D E
:] [ Auto Detect [+ Auto Reset 1 D
L P
:] " &uto Download B A
Motify Connection{SUCCESS @ 1)
WARMING! @ DOM'T PLUG IT OUT UNTIL LABEL BECOME BELUE OR RED
Log J Log
Reset All

Download NK.bin:

EM210 Download Wince6.0 Image Manual 12



D
Ty

Boardcon
Embedded Design

www.boardcon.com

X Dragin (¥1.26.2)

Basic lElasiu: Option ]

Step 1. IROM Boot

| dilem210_wincetbll_uart.nbo

| diemz210_winceleboot.nb0

Step 2. Select Images

| diemz210_wincetbootimage.nbo

| d:\ernz210_wincelnk, bin
Step 3. Detect Devices
:] [~ Auto Detect [+ Auto Reset
:] [ Auto Download

WARMING! : DON'T PLUG IT OUT UNTIL LABEL BECOME BLUE OR RED

Maotify DOWHNLOAD(TYPE : TSR, SLCCESS @ 1)

Motify DOWHNLOAD(TYPE @ BOOT, SUCCESS @ 1)

|22

||

Dowenload Progress

T
% N
o
d | p
0 0
1 L
o E
0 vV
D E
S D
0 P

A

Log ] Log

Reset All

X

EM210 Download Wince6.0 Image Manual
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& Dragin (¥1.26.2)

Basic lElasiu: Option |

Step 1, IROM Boot

Downrload Progress

| diemz10_wincelbll_uart.nbo

T

download nk.bin, need
about three to siz
seconds

FEEE)

Step 2, Select Images

| diemz210_wince\eboot.nbo

| diemz210_wincebootimage.nbo

00k

Step 3. Detect Devices

| diemz210_wince\nk,bin

[~ auto Detect [ Auto Reset

[ Auto Download

THENT HERmMD O
e T T O O T

WARNIMNG! @ DON'T PLUG IT OUT UNTIL LABEL BECOME ELLIE OR RED

Motify DOWNLOADITYPE @ TSR, SUCCESS @ 1)

Motify DOWNLOADITYPE @ BOOT, SUCCESS @ 1)

After download all image to the board, then close Dragin:

e
Log ] Log
_
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A Dragin (¥1.26. 2)

Basic } Basic Option ]

Step 1. IRCM Boot

BL1

| diemz10_wincelbll_uart.nbo

TSR IMAGE

Step 2. Select Images

| diemz10_wince'eboot.nbo

BOOT

| d:\emz210_wincelhootirmage. nbo

0s

| divemz10_wincenk,bin

[~ Auto Detect W Auto Reset

W  Auto Download

Dowrload Progress

(dple-d: Jdplami——top Wl ol lval: el il
e davilwrlvsb ol lapialgel et ]

DEW1 DEWZ

Log ] Log

X

e

(2) Set the board to boot from “SD (INAND)” pull out the USB cable, open the SecureCRT,

repower on the board:
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dwversion: Oxl
dwsignature: 0x48534643
String: MK

dwImageType: Ox8
dwTtlsectors: Ox7EEBE
dwlLoadaddress: 0x30020000
dwIumpaddress: Ox800270DCC
dwstoreoffset: Ox0

1
ID[4]
1

dwversion: 0xO
dwsignature: Oxg

string:

dwImageType: OxB770E354
dwTt1sectors: Ox0
dwlLoadaddress: OxQ
dwlumpaddress: Ox8770ES0C
dwstoreoffset: OxQ

1

[Ebhoot] g_pBsPArgs->bDwvFsDisable: O

[Ebhoot] ++Initializenisplay)

————————— LI_LF Ii'[_lf:' R e e e e e e

[Eboot] —-Initializenisplay()

Press [ENTER] to download now or [SPACE] to cancel.

Initiating image download in 4 seconds.
IReady Serial: COMI 27, 41| 2T Rows, 7B Cols| ¥I100O

Click [SPACE], select the LCD size:

7 Serial-CONl1 — SecureCRT

File Edit V¥iew Options Transfer Script Toolz Help

1 = = 5 A5
o B ¥ QU s= & 05 ¥
| | Serial-com |

- ] - ] - -
Initiating image download in 4 seconds. -
L R T T T T T T T T R T R T T T O e e R
e System Configuration HH
L R L L el T R L R el Rl ol T ol
C) Bootloader Configurations
M) MAMD Flash memory Menu . .
LJ_Launch_exlsxlng_%Tash resident image now
G) Select LCD Type
¥: Ex1t to previous menu
Enter Choice »»> g
1. wanxin W<CaT43
2. Hannstar HSDO50
3. INMOLUX ATO7FOWE3WV.1
4. VEAQCHTOZE)
f. ATOROTMG2 (ROO%A00
6. ATOFOTMSZ(B00%480
Enter LCD SE-|EC'E: 6‘{-41 RRTR R R R TR R R R AR R TR SRR R TR TR R TR R TRV R R TR TR TR TR TR R R TR R TR R R TR T
fald System Configuration o
AR R R R R R R T R TR TR T TR R TR TR TR R TR R R R R TR R TR R TR TR R TR R R T R R R TR T T TR
C) Bootloader Configurations
M1 MNAMD Flash Memur¥ MenL
L) Launch existing Tlash resident image now
31 select LCD Type
¥: Ex1t to previous menu
Enter Choice »> ~
Ready Serial: COMI 31, 18 31 Rews, 7B Cols ¥T100 nm
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Then restart the board, the WINCE®6.0 system is start, as follow:

Serial-CON1 — SecureCRET

File Edit View Options Transfer Script Tools Help
FEEEETEEEEET TIE

| | Serial-comt

dwstoreoffset: 0x0

1

[Eboot] g_pBsSPArgs-=bDwFsDisable: O

[Eboot] ++Initializenisplay()

————————— LD Type:f———-———-——-—-

[Ebhoot] —-Initializepisplay()

Press [ENMTER] to download now or [SPAcCE] to <ancel.

Initiating image download in O seconds. ECTG: USE Init
A OTG cabTe NOT dinserted!

_OEMPTatformInit.

System ready!

Preparing for download..

IMFO: g_ImageType: OxB

OEMLaunch: IMAGE_TYPE_NE

Launch the NK...

dwstartaddr = 0xBO0Z20000

dwlLength = Oxd

MK image

dwstartaddr = 0xB0027dcc

dwLength = Oxd

([ image

Isvalidmer: MBR sector = 0x180 (wvalid mMer)
openPartition: Partition Exists=0x1 for part Ox21.
BP_SetDatakointer at Ox0
IMAGE_EBOOT_FRAMEBUFFER_UA_START = 0xa7e00000, LID_WIDTH =
0

Readbata: start = 0x0, Length = 0x3F5foo0.
Log2Phys: Logical Oxl -» Physical 0x181
Totalsector 1s = 32446,

B0O LCD_HEIGHT=48

IRead}' Serial: COM1 31, 1 31 Rows, TB Cols ¥T10O

EM210 Download Wince6.0 Image Manual
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Serial-CON1 — SecureCRI M =E]

File Edit View Options Transfer Script Toels Help
HHERNOY 2] B8 @Y 2 &
| Serial-coMt

——PHY_SetPower Down
[MFC] DLL_PROCESS_ATTACH!
MFC_ThAT O ++4+++
MFCPOwer IRI T ) ————
mfesfrmemmapping()-—--
mMf cFwBUTMemMapp T ng C+++++
[1] [cmm_tocontrol] IOCTL_CODEC_MEM_AL LoC
[cmm_tocontrol] buffsize @ 0x004e000

3| E3

o]
[CvM_TIoControl] IOCTL_CODEC_GET_PHY_ADDR{Oxd3I 2400000

Mt cFwEUTMemMapping—-————

Iﬂ"lt"la'l"IZEISTlig —————

MFC_Initfl————-

MFC power on

[UFWFDD] USE_POWER @ DO IM

[UFMPDD] USE_POWER : DOMFC power off

ouT

[UFMPDD] USE Serial Function Class Enakled

LCD type=6, LCD width=800, LZD high= 480
+keybdbriverInitializeaddresses

LayMgr.cp?: Layout Manager successfully initialized to 2
Maximum Allowed Error 7:

Back1light driwver: GetSystemPowerststusExz failed with error 0x1f.
[BootCompleteapp] Boot Complete Event occured

[UFWFDD] USE_POWER @ DO IM

[UFNFDD] USE_POWER @ DO OUT

MSIM: IM_Readregistry read KB 5§

Explorer{vz.0) taskbar thread started.

MDISPWR:: Found adapter [DMSCEL]

MDISPWR:: Found adapter [Wwwanl]

| | i

IReady Serial: COM1 31, 1 31 Rows, 7B Cols ¥T100 HUM
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