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The information described in this document is the exclusive intellectual property of
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Nuvoton is providing this document only for reference purposes of NUC970 microcontroller based system design. Nuvoton
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All data and specifications are subject to change without notice.
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1 NUC970 Non-OS BSP f&1}
iEH BSP SZRF TNUCOT0 25 R . ¥R NUCIT0 251 F &Ll ARM926ETS 2%1%[)
IS EET R . B& T 16kB I-Cache PAK, 16kB D-Cache DLEMMU sC 1R ES A PRGN, £
HRE| 300MHz AI5EER, A HERt T B E WM L B, 7%USB F##Host/Device, SDHC
ZHETFT LCDS I, 4895442 1 FI12S audiof T, A 11 4HUART--- &%, 1 7] LA NAND flash, SPI
Flash Fit&.
L@ Non-OS BSP & T LA TAE:

NUC970 Non-OS BE#h2=,

U-Boot Bitfgfe, DLUK NUC970 {5 Ry BEEhF2 =,

®  Windows Ylﬁ”ﬁi%ﬁﬁi}:? Nu-Writer, LK FrEe iy 5ES)
o CRHASCHE
1.1 BEERE

Non-OS BSP &fi# F Keil IDE E5EEd#E. (551 ICE RIJE 788 17 ULINK2. G S BRI {5 Al

KRB/ 4EEE, 2T B AR, 7 E Keil BYE 4805 hitp:/www keil.com/
.

NUC970 4&J-TAG frE. (e {#EH ICE B J-TAG /1 FEif2=8] RAM dgEfTE

$E (HENUCYT0 #£ 8%, J-TAG /HEEREEANY, FrIEZE NUC9T0 #ri: A USB B, I

{# R NuWriter Z:77348 D%, BEEENUCIT0 RENZeER, I B R IhETEER

SPI/NAND/eMMC fYF2fsE. NUC970 9 J-TAG #1&iA 5] {5 F.

NUC970 Non-OS BSP 1Y loader ¥R Linux BSP {#£H T —EAMFEAYFIE loader, U-Boot. U-Boot
B IRIEEAE Linux R4 H. B2 ARMKEEK, 77 FE NUCI70 Linux BSP, Wi£:%
NUC970 Linux BSP By Tt 2k A4 e s R, S0 ] DAE B(#H A BSP #HE A TH 4w
TFIBITHE. B R&GE SPUeMMC B, ATDIA{ER loader, HEFNITIEA. (EHAE
NAND boot ¥, 755 FE bR, HIREHE, (A U-Boot itk

12 FSREE

NUC970 ZFIt5F TR [EIY GRS, A14¢ SPL NAND, eMMC Bt, a2 A USB ISP f&#
. B EEEM PA[1:0] 1Y Jumper e8], 5596, l?%%’gﬁﬁ%ﬂfmﬁ%af% SEFEJ?%HE(L% i
jumper ZEARA B S48 55 KRB 55 2 B B S A SO 5 A 4 A FE YRS
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2 BSPRAE

2.1 BSP H#R%E
Non-OS BSP €1 & 1 VU{iE H #%. £ H#REINESVIE M=

S s
BSP —{E R4 AL & T Non-OS BEEIFE=, 55 = 780, DL #Ei 2=
Documents BSP #H B8 S

Loader TH - 4m=24HY U-Boot A&,

Tools Windows &Rk T 5 LUK BEEIFE =

2.2 Non-OS BSP &
BSP TYER L #ERA 1%, A DL N

EEo g e

Driver NUC970 &1{& A ErSREnE =0, (E5REnE=n APL sREHES%1E
Document H#$f FHY NUC970 Non-OS BSP Driver Reference
Guide.chm 32

Library NUC970 {5 FH Y pr 5. FIZ0USB Host.

SampleCode Bl AH Be s 12 =

Script & T Keil 45T link script. DAUR ZE#E A SE S EE FIVRIA.

ThirdParty =780, 613 TFATFES SXE A4, LUK LwiP BJETCP/IPlak
B3
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3  Nu-Writer {8 FHgREH

3.1 &

Nu-Writer THEEEB{FEH&EEE USB ISP, #ilmagefs ZE A EEFRE T, 40 © SPI
Flashz% 2% NAND Flashz: 7.

3.2 EeEifEZaE
Nu-Writer WA ZEAEEERE 22285 VCOMBBBIFE = A BE 5 A Nu-Writer T B, 555 T30
ZEHEVCOMERENFZ R,
1. B EHEENUCIT0 251 & 7 B 28 175 M USB  cable % 22 2 A 1% . 1F & S 01T
WinUSB4NuVCOM.exe FdaZ-4SEREIFE . (fELinux BSPHYTools H §% 1)
2. BABINUCOT0:% 5 A BN AT E IR > 1%, Windows &S B R, 2AE G TR IR

iB) Setup - WinUSB driver(Nuvoton VCOM) SR

Welcome to the WinUSB
driver(Nuvoton VCOM) Setup
Wizard

This will install WinlUSBANUVCOM 1.0 on your computer,

Itis recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

Mext = || Cancel

May. 19, 2015 6 of 99 Rev. 0.9
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3.0 T "Next” . E{EE SRR EZEWinUSBANuVCOM 1.0 BE#hfE=(. 4T
:

ﬁ! Setup - WinUSE driver(Nuvaton VCOM) . e

Select Destination Location
Where should WinUSB driver(Nuvoton VCOM) be installed?

] Setup will install WinUSE driver (Nuvoton WCOM) into the following folder.

To continue, didk Next. If you would like to select a different folder, dick Browse.
C:\Program Files\WinUSB4NuVCOM Browse...

At least 19.8 MEB of free disk space is required.

< Back ]i Mext = ][ Cancel

May. 19, 2015 7 of 99 Rev. 0.9
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4. EFRCEHE RIS (K A TR AVES S, HEE DA T “Next” 4TI -

Select Start Menu Folder
Where should Setup place the program's shartouts?

i Setup will create the program's shartcuts in the following Start Menu folder.

To continue, dick Next. If you would like to select a different folder, dick Browse, t

Browse...

inUSB driver(Muvoton VCOM

5. #T “Next” . #ITFE :

b
i5) setup - WinUSE driven[Numt:_ [ESREENT

Select Start Menu Folder
Where should Setup place the program's shortouts?

i Setup will create the program's shortouts in the following Start Menu folder.

To continue, dlick Mext. If you would like to select a different folder, dick Browse. 1l

inUSB driver (Muvoton WCOM

Browse...

’ < Back l[ Next = ]l Cancel

]

6. T “Install” . ZOTE :
May. 19, 2015
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{3 Setup - WinUSB driver(Nuvotan VCOM) = e e
Ready to Install
Setup is now ready to beqin installing WinUSE driver(Muvoton YCOM) an your
computer.,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location: >
C:\Program Files \WinUSB4MNUYCOM

Start Menu folder:
WinUSE driver{Muvoton YCOM)

| < Back || Install || Cancel

7. # T “Finish” , 5epVCOMEBBBITE Uy 2ehe. A1 [ -

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

Driver Name Status
»* Nuvoton NUVCOMDevic... Device Updated

e
(]

Finigh ] | Cancel
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8. WERVCOMEBFNE R EZEERT), FILAE” Device Manager” H&F] “WinUSB driver
(Nuvoton VCOM)” . 41 F A :

A Computer Manw

Eile  Action Miew Help

«= | #EE HE & B 55

A4 Computer Management (Local|| 452 OANBED1835

F] [[’j System Tools b & Batteries
' @ Task Scheduler b 2| Biometric Devices
- 2] Event Viewer b /M Computer
s Global Logs b =y Disk drives
» @] Shared Folders b ‘A& Display adapters
- d& Local Users and Groups > &fl Human Interface Devices
s @ Performance b g IDE ATASATAPI controllers
iy Device Manager b % Imaging devices
a 23 Storage :> -EF Jungo
= Disk Managernent > -2 Keyboards

s :;‘ej Services and Applications

L

-] Memeory technology driver

--B Mice and other pointing devices

A Monitors

a-EF Metwork adapters

.Y Broadcom80211n Metwork Adapter

¥ Broadcom MetXtreme Gigabit Ethernet

vy Cisco Systems VPN Adapter

£ Vihiware Virtual Ethernet Adapter for VMnetl
. L-mF WMware Virtual Ethernet Adapter for VMnet8
s M NuVCOMDeviceClass

; WinUSEB driver(Nuvoton VCOM

YT Ports (COM & LPT)

b n Processors

-1 Security Devices

-&% Sound, video and game controllers

> g8 System devices

-

=

[

S -

=

> i Universal Serial Bus controllers

3.3 USB ISP #z&E

NUC9T05 5 1 2k jumpers X BEFERANAT /774, BEFSEUSB ISP 152, [l PAOFIPAL 2053
JE R BER:  HA B E AT PAS S 3R -

BRI E PAl PAO
USB ISP Gt Low Low

May. 19, 2015 10 of 99 Rev. 0.9



NUC970 Non-OS BSP {5 F§Ffft

NUVvVOTON

»,»,»,»-.-.---e -

3.4

eMMC Bt Low High
NAND [t# High Low
SPI Gt High High

FEBINUCOTOZ 5 1 B AR AV EEIEAL B 5% E Ky USB ISPHEUNIBA B ER A L HINu-Writer T
H, BInThasalE .

AR WRE A HREIVCOMBEEN T TLHINU-Writer T B A

HhREE

AR FAINuWriter-xxxxxxxx.7z({E BSP/Tools H $% N)EE%EEL, T “nuwriterexe” , S5—EEMH
e,

EEEAEIE A, BHATSEENUCIT0£%! (NUC9T2, NUCIT6: -+ ZE)th . 4N BEEENUCI 0451
A, RILDAEBEFEDDR 28, DDREERIENUCITOZHYITN A FYPIDAK BRI, BEIESE Rk (815
T “Continue” , B A]Ba4A{H FINu-Writer TE.

nuvoTon Mu-Writer v1.0 @

NUVOTON I

Select target chip

| NUCH70 seies -

Select DDA parameter ;
|NUCS72DFE2Y.ini -

'ﬂ Cluit | g»  Continue |

[7] &uto to countinue

3.5 DDR/SRAM fE=,
DDR/SRAMAET 7] LA Image g 25 E. % ML EIDDR 2 SRAM sCiEgg . FfE BT -
1. #E#E “DDR/SRAM” f&E=.
2. BEEImagefEZE.
3. B AlmagefsE ZEHFEDDR/SRAMAY (L HE. JEE © 2T DDR o1, ArubAZE 47
0x00~0x 1FO0000(31MB).
4. #EFE” Download only” Z(2#:5%” Download and run”
5. T “Download.
May. 19, 2015 11 of 99 Rev. 0.9
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@ nuvoTon Nu-Writer v1.0

(o] & )
NUVOTON EE
[MaoVersion
Chaose ype : DDR Irit:  [NUC372DFE2Y.ini

DDR/SRAM

| Dizzonnected > Fle-Connectl

Choose file : lZ:\image\S?Dimage & EBrowse
Execute address:  0x 8000
Optiorn: ) Download only @) Download and run
Status : |

3.6 eMMC R,

eMMC Bz T DLEf Image £ & A E]eMMCH > 3 H ¥ Imaget&
Environment ~ uBoot * Pack » DHfEAIAERAYE P —F& -

3 2 JH] BE L
iy

May. 19, 2015
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@ nuvoTon Mu-Writer v1.0 EI = @
Mo Wersion
Choosge type : DODR Init : |NUES?2DFB2Y.ini |Disconnected > He-Eonnectl
etMC
Marme Type Start offzet End offzet Image Mame : [ubont 0100000 Da.l
Image Type: @ Data () Enwironment () uBoot () Pack
Image encrypt : [T]Enable

Image execute address : Ox | 200

Image start offset : 0x 100000

Bum |'5§;1 Yerify &  Read | m Farmat |

2
4 1 | » %

k. | |
Alignment : 02200, Reserved Size : 0x53edc800 b,

i ExIT |

3.6.1 Hi¥ImagefEZE

1. ZEE eMMC” 3 R A GEERE TSIV ImagefE 22,0 FiE HeMMC FlashH
ImagefJ &} -

2. B imagefEZEEH

Image Name

Image Type

Image encrypt

Image execute address

Image start offset

3. T “Bum” -

4. FEFEERTNIE  RIEREERERERSTR N ImagefE . © TE5ERAR » N5S#
T “Verify” BInERDEAERHE G IEHE -

3.6.2 EHIeMMC

RIS T FIBRRIE] DLSERHT i ImagefE 28
1. BEE “eMMC” fE -
2. T “Read” -
3. W AREFIIRER -
4. T AFEEIE A sectors(1 sector is 512 bytes) ©
May. 19, 2015 13 of 99 Rev. 0.9
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e Start: Sector FEAEALE
e Length: Sector /&
5 T “OK” - BUHJ5EAR -

nuvoTon Mu-Writer - Read @
Save File : |I::'\tml_abc.bin g
Read block of Save file:  Start: § sechors
Length: 7 sectors(1 sectar is 512 bytes]
il Cancel | cy Ok |

3.6.3 &=k (FAT32)

RIS T HIBRRI T LS8 eMMCHE AL -

1 EEE “eMMC” R -

2. 1T “Format”

3. B AR ZERI(BEALA512bytes) < JEE ¢ B2 BT e Image BCFAT32A8 B -
4, T “OK” - BIA[5eAk »

-

nuvoTon Mu-Writer - Format ﬁ

Reserve space sectors (1 sector is 512 bytes )

Cancel l L oK J

3.7 SPIf#H=

SPI 5 T DL Image i 22 988 A £ SPI Flash §r, M H. ¥ Image £ 22 71U 8 2% & s Data
Environment ~ uBoot ~ Pack, VUFERIEE R HYELF—FE -

3.7.1 #ri¥Image

I T FIP BRI A ASE Rl Image i 2K -

1. & “SPI” 5K, AR H S0 HE WEESF I Imagefi 2% > WA 3B HISPI Flashf1Image
IR} o

2. WA imagefEZEER}
o Image Name BEFEFERRAY loader &3

May. 19, 2015 14 of 99 Rev. 0.9
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Image Type ZEFEEESE ImageHVAURR
Image encrypt 5% B &0 s AESTIER, #5712, sX B M@ S 14
Image execute address #%& loader BT E, {R4mE T MM A
o Image start offset BESZALIEHRII B
3. T “Bum” .
4, EFRFERERSER. EEMLRARE T “Verfy” BIRIHEDEE AERHE S IEHE.

@ nuvoTon Mu-Writer v1.0

=l = ]
NUvVoTON
[NoVewon
Chooze type . | SPI | DDR Init: |NUES?2DFB2Y.ini |Disconnected > He-Eonnectl
5P
Mame Type Start offzet End affzet Ilmage Name - 'Wizﬂl
Image Type: () Data (7) Environment @ uBoot  (7) Pack
Image enciypt : [ Enable

Image execute addresz: Ox 0

Image start offset: 0x |0

Bumn |'5§;1 Werify #  PFead | @ Eraze |

»
'l 1 | »
| |
i ExT |

3.7.2 #EHImage

R NP BRI A] DLSE BB HImage

1. BE “SPI” A -

2. T “Read”

3. EEEGEENTE -

4. T AGE[ESRAblocks » Block A/INEH#EESPI FLASHEUS AT RE -
e Start : Block #2461 B
e Length: Block £%

5. T “OK” > BNW5ERkImagesEHY °

May. 19, 2015 15 of 99 Rev. 0.9
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nuvoTon Mu-Writer - Read @
Save File : C:Atrr_abe bin E
Read block of Save file:  Start: Blocks
Length: 10 Blocks
il Cancel | oy Ok ‘

3.7.3 k% Image

i NP BRI ] DLASE A BRImage g 28 -
1. EEE SPIT -
2. T “Braseall” - BIA[5ERcH&Image

3.8 NAND iz

NANDHER, 7] DL Image s ZE8E A BINAND Flashdr, i H i Imagets ZERIAE & B Data
Environment ~ uBoot ~ FS - Pack, 7 fERIAE Ay rh—fd | FSAYAE H FijZ$% YAFFS281UBIFS
TR ZE 240088 50 o 1B M TEAS U ] DABEFEFSHURE » IR A Image fF I EINAND  Flashif
JERIALHE - R ] LUE B uBoot Bl Linux SREEHURE 2 .47 © YAFFS28UBIFSHYImage &Y
BWETTLAS53 8 AEL]

3.8.1 ¥i¥Image

RIS T FI BRI T DLSE R Image fE 28

1. EEEE “NAND” Bz, b8 LS4l ks USRI Image s 25,10 A G HINAND Flash+f
ImagelyEH#t.

2. T “Addnew” . (EIEIENANDEHE, TEZ R “Add new” EH)

3. A imagefEEER}
e Image Name BEfEZJEREAY loader FE3E

Image Type 7ZEFEEERE ImagefY 7RI AR

Image encrypt 5% B i 1 s ABSHIZE, #5512, s B i@

TImage execute address 35E loader S TALE, R 4m a2 E AL

Image start offset BESEALIAHR B

4. T “Bum” .

5. HEFFEEFRSERR. ERBLMRIFRIE T “Vernify” BIHERDEA B RHE G IERE.
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&P nuvoTon Nu-Writer v1.0

[E=N o =
NUVOTON I
—
Choose lype: |3

: *| DDR Init: |NUC972DF52Y ini ‘Cnnnacted & Re-LConnect

MAND
MHame Type Start End Block e s ’W =
Image Type: @ Data () Envitonment ) uBoot () FS (D) Pack
Image encrypt [T Enable

Image execute address ; Ok | 200

Image start offsst: 0 O

Bumn |'f§;1 Werify 2  Read | Ef Eraseal |

=2
4 [ ] %
| |
Alignment : HAA ki
i ExIT

3.8.2 FEHImage

f

\—\Jr

RIS N2 BRI O] DS AiGEE H Image

EEFE NAND” i -

%K “Read” -

BRI REENINLE -

i AGE[EI AT blocks » Block A/NEMIENAND FLASHEARFITIRE ©
e Start : Block #E4ANALE

e Length: Block £

5. T “OK” - BUA[5EpKImagesHHY -

Rl o e

nuvoTon Mu-Writer - Read @
Save File : |I::'\tml_abc.bin g
Fead block of Save file:  Start: Blacks
Length: 10 Blocks
il Cancel | cy Ok |

May. 19, 2015 17 of 99 Rev. 0.9
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3.8.3 &% Image

IR T 52 BRI B DLSE B A BRImageiE 28
1. EEZE “NAND" iz -
2. T “Braseall” - BA[5EREERImage

3.8.4 BU/FFSAIAHEImage

1. YAFFS2#{FImageds S4IT
[ # mkyaffs2 - - nuc970-ecclayout -p 2048 rootfs rootfs_yaffs2.img
--nuc970-ecclayout : {FFINUCOTOREAZECCHRTE
-p * 8% ENAND Flash H{ #Y A/ N(Page Size) ©
B AR rootfs & B S Fidrootfs_yaffs2.img » FFZ5 8 NuWriter i EHH #f EENAND Flashifiz
ik © # AT a4 BT Y AFFS2AE 28 S 4 Eflash ke
[ # mount -t yaffs2 /dev/mtdblock? /flash

YAFFS2(9454 0] LA Eyaffs2utilsEAF R E] © YAFFS23C - 413 B 7] A2 Z Error!
eference source not found. Z=Ef

2. UBIFSE!fEImagedi S a4l T

# mkfs.ubifs -F -x 1zo -m 2048 -e 126976 -c 732 -0 rootfs_ubifs.img -d ./rootfs
# ubinize -o ubi.img -m 2048 -p 131072 - O 2048 -s 2048 rootfs_ubinize.cfg

mkfs.ubifs {5 S EERIBAIT ¢

-F o BUEREFE AR A AV 22 B Semount.

X BREEAIREEE 0 "zo", "favor_lzo", "zlib" B, "none" (FHEY : "1zo")
-m ¢/ NYOBERI AN > tEk ENAND Flash—{E B YA/ o
- | BEEREFRBRAY A/ Nogical erase block size) o PR B FREE(PEB) £ 128KiB - A LL
BRERZER IS E F5124KiB=126976 °

-C ¢ B RHVERRIRAY SRS (maximum logical erase block count) ©

-0 EHAER -

ubinize( IS EERIAZATT ¢

-0 ¢ AR R -

-m /N A AT AN > R ENAND Flash—{E E AN -
p L ERERRIUAU)N - 128KiB=131072 °

-0 : VIDIEBEI AL E -

May. 19, 2015 18 of 99 Rev. 0.9
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-3+ S A/ N Al R YAV - FEIRCUBIREEH
rootfs_ubinize.cfg WA -

[rootfs-volume]
mode=ubi
image=rootfs_ubifs.img
vol_1d=0
vol_size=92946432
vol_type=dynamic
vol_name=system
vol_flags=autoresize

Bl E] Hfrootfs B IR BE4E R ubl.img > FF % B NuWriter i EFHEF FENAND FlashfIfir ik
i A T %1 8% BT AR UBIFSHE 22 24 B Eflash B A

FEFE S /sys/class/misc/ubi_ctrl/devIN A » REXNE A 10 : 56 » RIEEELT ¢

# mknod /dev/ubi_ctrl ¢ 10 56

# ubiattach /dev/ubi_ctrl -p /dev/mtd2
# mount -t ubifs ubi0:system /flash

UBIFSHHEE S 7] AFEmtd-utilsEAE %2 - UBIFS A 4558 & 1] DL 22 Brror! Reference
ource not found. Z=Efj -
3.9 MTP &=

MTPRE T DAY e SRS RE RS 2208 A BINUCOT0251 & A iy MTPH, 5 it se Rt sk (a8
NUC970 251 ¢5: 5 {5 F E{F LB (eMMC, NAND, SPI FLASH) F#F2 =,

/,[Formattgd: Font: (Default) Hr4meA }
3.9.1 %ﬁi}ieyﬁ% B4, (Asian) Fr4HEAAS
L. HEABER A key_cfell T E.
) key_cfg [Formatted: Font: 11 pt ]
. mkrom
| sys_cfg
| path.ini . key_cfg I

|0 turbowriter.exe

|| turbowriter.exe.intermediate.manifest
) USB_Detect.dll

L)

& xush.bin

Q xusb.bin
A

May. 19, 2015

| sys_cfg
& NuWriter.exe
| NuWriter.exe.intermediate.manifest
4 | path.ni

Q xush.bin
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2 EEIISCTRERI AT, BB, 1T E R 256. 2 (R4 8 1T AN
.

256
0x12345678
0x23456789
0x3456789a
0x456789ab
0x56789abc
0x6789abcd
0x789abcde
0x89abcdef

3. BRI TurbeWaiterNu-Writer T 5, WEE “MTP” &z,
4. EEFEMIMEETLHTSCTAE.
5. EEEANHER
o [0SR USB, eMMC, NAND, 5 SPIFLASH
o [REEMA{isESE: SHA B¢ AES
BBt 3552 Enable 5%, Disable
et 0B P CBAREY - AR A SO AECAMTPAHRIRNES E > {3 A RS
NN

6. T “Bum” . BIAJ5ERE S mase B0 R EN1E.
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. - Formatted: Font: (Default) ¥ré4lfH
'nuvoTcm Nu-Writer v1.0 == %%, 11 pt
Choose type : | DDR Init :|NIJC97ZDF62Y.ini | Connected 4 Re-Connect
MTP
Choose file : |key.dat <] & vodify |
Mode : (I USB (D eMMC () NAND @ SPIFLASH
Option : @ AES @) SHA
Encrypt : @ Enable () Disable
% | | & Burn |
4 eBar |
| Formatted: 32 New_12 %%, Font:
| (Default) FréfiHTas, (Asian) Fréfisd
| B, 10 pt
Ton Nu-Writer v1.0 = =] (Formatted: Py New_12 %, Font:
e ——— b= ] I (Defaull) SAETES, (Asian) B
NUVOTON I #. 10 )
/[ Formatted: VZSEC New_12 B, Fonzt y
Choose type:  [MTP ~| DDR Irit: |NUES?2DF52Y.ini |Eonnecled Py He-Connectl %?f?gl;z HAaaRE , (Asian) Fr4HEA |
MTF Formatted: Justified, Indent: Left}
Choose fie : (ke dat -] @ Mo | 2.24 ch

Formatted: P3¢ New_12 %, Font:
(Defaul t) HARHTEY, (Asian) Hraf

Mode: () eMMC () NAND © SPIFLASH Progiam times of MTP /& 10 pt
T Formatted: N3 New_12 %5, Font:
Option: @ AES () SHA (Default) FrATOTAL, (Asian) FF4HH
#, 10 pt
Encrept: @ Enable () Disable

Formatted: N2 New_12 %5, Font:
(Default) HrAHUTES, (Asian) r4lH
#, 10 pt

Formatted: N2 New_12 %5, Font: )
(Default) HAMHTEY, (Asian) ¥
#, 10 pt

(Formatted: A3 New_12 %, Font: )
(Default) Hr4iBTRY, (Asian) HralEd
#%, 10 pt

| Formatted: -2 New_12 %5, Font:
/ égef% t) ETAIBARS, (Asian) HrAHEA
= , pt

| Formatted: A3 New_12 B, Font:
(Defaul t) HrARHTEY, (Asian) Hrafi
#5, 10 pt

—| Formatted: N5Z New_12 %%, Font:
(Asian) ¥r4HEARE, 10 pt

Lock : [ Enable

s | | & Bun |
i ExT |

3.10 PACK &=

PACK 5 o] DAHF 26 (B image i 25 & OF B —{#lpack imagetEZE > {F1% 5k o] I FHNu-WriteriKf i
{lpack image E B2 R IE A B EAFEERS T - (40 eMMC NAND > SPI FLASH)
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@ nuvoTon Mu-Writer v1.0

=] = [Formatted: Justified, Indent: Left }
2.24 ch
NUVOTON I
Mo Wersion
Choose type : FPALCE. | DDR Init: |NUE9?3DFB2Y.ini |Disconnected > He-Eonnectl
Mame Type Encrypt Start Address[Hex) End Address[Hex] Exec AddressHex]
u-boot-zpl_MAND uB0OT 1] arva 200
u-boot_NaND0x40 DATA a0000 dc99a
<«
Parameter | MTP |
& Add
Image Name : @l Image encrypt : [C]Enable
E  Modiy |
Image Type : @ Data (7) Enviroment (©) uBoot
ﬁ Delete |
Image start offset : Ox Image execute address : 0x
B Output |
il ExT |

@ nuvoTon Nu-Writer v1.0

=l = {I)g.grmatted: Font: (Default) Jr&HEH }
=, 11 pt
NUVOTON
Moersion
Chooze type : DOR Init : |NUES?3DFB2Y.ini |Disc:0nnec:ted > F!e-Eonnec:tl
Mame Type Encrypt Start Address[Hex) End Address{Hex) Exec Address[Hex)
u-boot-zpl_MAND uB 00T 1] arig 200
u-boot_NANDO=40 DAaTA al000 dc398
Parameter MTF
& Add
Choose file : [key.dat v] @ Modify |
B Modiy |
Mode: (@ eMMC (T) NAND (0) SPIFLASH Encrypt: @ Enable  (7) Disable
ﬁ Drelete |
Option: @ AES  (7)SHA Lock: [ Enable G Output |
i ExT |
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-
& nuvoTon Nu-Writer v2.0 |l

~

|'||_|\[]:)-r]c.f1 IIlI!!!!!=!=======================================================================H

Mo Version
Choose type : DDR Init ;|Nuc972nF52v.ini | Disconnected X Re-Connect
PACK
Name Type  Encrypt Start Address End Address Exec Address
tmp_value DATA  key.dat 20000 282be ]
test_bin uB00T @ 874 468
Parameters
. & Add
Image Name : 2| Image encrypt : ["|enable
i i ) [ Modify
Image Type : @ Data (O Enviroment (O uBoot
Image start offset : @x Image execute address : @x ﬁ PSS
. Output
Alignment : SPI(Bx1888)/eMMC(8x268)/NAND(n/a) MI

m
*
a1
=

)

&

3.10.1 #iImage

B AP ERR A] LS BT i image i 2K -

1

BEIE “Pack” R o

2.
3.

Formatted: Font: (Default) ¥ré4lfaH
B8, (Asian) FT4HEAHE

/| Formatted: Font: (Default) ¥r&4lfH
| &, (Asian) FrAfEAES

;“H[Formatted: Space After: Auto

““‘s“‘[Formatted: Font: 12 pt

////| Formatted: Numbered + Level: 1 +
| Numbering Style: 1, 2, 3, -+ +
/| Start at: 1 + Alignment: Left +

0.85 cm + Tab after:
1.69 cm

Aligned at:
1.69 cm + Indent at:

[Formatted: Font: 12 pt

‘[Formatted: Font: 12 pt

‘[Formatted: Font: 12 pt, Not Bold

o o 0 A U A )

1.69 cm + Tab after:
2.33 cm

Aligned at:
2.33 cm + Indent at:

‘(Fomaned: Bulleted + Level: 2 +

/ [Formatted: Font: 12 pt

(Formatted: Font: 12 pt, Not Bold

(Formatted: Font: 12 pt

[Formatted: Font: 12 pt, Not Bold

{Formatted: Font: 12 pt

/ {Formatted: Font: 12 pt, Not Bold

5.

#5E%E Parameter 3¢ MTP
ParameteriiiiAtmaseki S EH
o Image Name ZEFETRERRINIEZ
o Image Type BEFEBEESE Imagel 1 RIREHERE SystemTmase
o Image encrypt ¥ BB A FRAESHIE, 572, sx B tbse U4
e Image execute address %% loader Y TALE, IX4RzEaL EH A,
o Image start offset EEEEHCIETRATE
. MTP:

o Difffsio BRI

o (&M BEFEARSEUSHA - AIARBEFEARSAIFE ISR Key » I 7 4IRS SHARIFE

R T E SHANRE R
o PrEfiE#E1% . EnableskDisable

o ot AR A BB - RIUK ASEAEMTPAHRAREOE - (6 A I o

EE

BT “Add” -
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| Formatted: Font: (Default) ¥r&HHEH
’ , (Asian) F4N0ARE, 12 pt

| Formatted: Font: (Default) ¥r&4lfH
B, (Asian) FTAHUARES, 12 pt

5 )
E{%ﬂ‘ﬁ%ﬁﬁ’]&% : [Formatted Font: (Default) 3ré4fAA }
[ )
( )
( J

3.10.6 B EAIEESEpack Hifl]

A, (Asian) HrAITIAS, 12 pt
1. u-boot.bin (?E offset 7% 0xA100000 » %{T‘ ﬁlﬁ/@b 0xE00000) Formatted: Font: (Default) FréfiHd
2. u-boot-spl.bin (FEEEDDRENFT (i B £ 0x200) i, (Asian) BRAHM, 12 pt
3. env.txt (FHE% offset £y 0x80000)

| Formatted: Font: 12 pt
‘| Formatted: Font: 12 pt

H HifEE% 3 Z i env.1xt ~ u-boot.binfllu- boot-spl.bin BUVE B —{Epack 5 ZE11 /8% FINAND
fc i AP BRI ] PASE BB Epack B ZE

1. A?%PACK* 4( [Formatted: Font: 12 pt ]
J [Formatted: Font: Hréfiiise ]
2. ?_H‘F ,71/_\ env.txt > Al ;ﬁiﬁDT [Formatted: Font: 12 pt ]
Parameters [Formatted: Font: #réfiiiRe ]

Image Mame : |Em" Image encrypt : [ Enable Formatted: Indent: Left: 1.69 cm,

No bullets or numbering, Tab
stops: Not at 3.6 ch

Image Type: (7 Data @ Erviroment ) uBoot v
Image start offset: 0z 50000 Image execute address: 0x 0
L [Formatted: Font: MréfiBRE, 11 pt ]
3. HT °
ﬁl [Formatted: Font: ¥#r4fEHAS, 11 pt ]
4. Fr T = $¥y-boot-splbin » WEEEU T
Parameters (Formatted: Font: ¥i4fiH, 11 pt |
- |uboat-zpl = : | Formatted: Indent: Left: 1.69 cm,
Image Mame : | P Bl Image encrypt : [/ Enabie /| No bullets or nurgbering, Tab
- - . g stops: Not at 3.6 ch
Image Type: () Data () Enviroment @ uBoot iy i
Image start offset: 0x 0 Image execute address: 0x 200
4 Add [Formatted: Font: MréfiBAE, 11 pt ]
5. HT °
ﬁ:l (Formatted: Font: #i4H¥I%%, 11 pt |
6. 5 = iEy-boot.bin * WEEELI T
Parameters [Formatted: Font: HriA#E, 11 pt ]
Image Marme : |U'b00t ﬁ-l Image encrypt ; []Enable [ Formatted: Indent: Left: 1.69 cm,
/| No bullets or numbering, Tab
Image Type: @ Data () Enviroment () uBaot stops: Not at 3.6 ch
ol
Image start offset : 0w A0000 Image execute address : 0 E0000D
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NUC970 Non-OS BSP {5 F§Ffft

s gt | o e

ﬁ%mﬁﬂfﬁ% BT LASE pleEE #kpack i 2 ©

1. EEENANDRER -

2. fTJ 78 Jalfell] 2 AF LU AYAE

B WHRUEA T

Image start offset ; Ox

Parameters

Image Mame : g

Imane Type : ) Erevitonment () uBoot @ Pack

Image encrypt : [T]Enable <
Image execute address - Ox | 200

3, f?ﬁ » BI85 pack iR %€ - .

EH IS

346043.11.1

3.103.11 yE$kU-Boot

IR N HI2 B A s 52 B A U-Boot)EE§% 2 NAND Flash/SPI Flash/eMMC 1 »
[J-ISO()tEf]éﬁau§§:}j72§ufﬁ,/»£%§4 3

BESRFT TR

BED o

+4. u-bootbin (THEY offset £ 0xA0000 > BT/ E Ay 0xE00000)

2.5, u-boot-spl.bin (FEEXDDRET T B £ 0x200)
3.6. env.txt (FHZX offsetFy 0x80000)

B PECEoffset (L B BT E M2 F41EENEH -

ey \

3:10.23.11.2  U-Boot ¥ #0FE 28 (env. txt) N 5 HH

env.txt fFRAYE U-Boot HYERBEE B HE{H - P22 B T

baudrate=115200
bootdelay=3
ethact=emac
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ethaddr=00:00:00:11:66:88
stderr=serial

stdin=serial

stdout=serial

({2 —(8 U-Boot BEEEEEMY - #430hs:
B

SRR - =(EY) RIBUAZ IR SAZEE - BITH98 5 (0x0d, 0x0a) -

env.txt ETPHEN R U-Boot THXIRISSN - ST FTH S5 6 DTERIFRRI N, -

3:40:33.11.3  BEFERZENAND Flash

1. #EEE “NAND” R -
2. P u-boot-splbin FEZE - % %E image type sy uBoot fHE, * %7 image execute address £ 0x200 »

$rbumn JE§% u-boot-spl.bin. °

3. 7 u-bootbinfEZE » 3% F image type /5y Data 152 » %€ image start offset £50x100000 > $%bum
J228% u-boot.bin °

4. BEE env.xthEZE 0 %5E image type 5 Environment #55, 5552 image start offset £50x80000 > #burn
JEEdFenv.txt o

3:10:43.11.4  KE$E % SPI Flash

1. EEE “SPI” R -
#EHE u-bootbin FEZE » 5% E image typey uBoot H=, - 5% 7E image execute address £ 0xE00000
$#burn % u-boot.bin,
(image execute address {iziE 7] DAGREE > 3527 4.3.3Z256150EH < )
3. R env.xthEZ - 2%7E image type & Environment 55, » %5 image start offset £0x80000 » $bum
JEEffenv.ixt °

3-10:53.11.5  KEFFEFeMMC
1. B “eMMC” L -
BEFE u-boot.bin FEZE © 5% 7E image type S uBoot 1 > 5% image execute address & 0xE00000
Hburn JE§% u-boot.bin.
(image execute address firikT] AFH%E » 35275 4.3 3%60E0EH <)
=

3. #EEE env.ixtiEZE - 5% F image type £y Environment fE5, - %7€ image start offset £50x80000 > #%burm
JEEffenv.ixt ©

May. 19, 2015 27 of 99 Rev. 0.9



NUC970 Non-OS BSP {& FHFfiit

NUVYOTON
»,»,»,»-.-.---e -

3.113.12 R R ENEINU-Writer A [ RE
B AifNu-Writer ;&F: microsoft visual C++ 2008 -5 Frér =iy —E& T B At DIFE s T IIL T B0,
W18 B S5 BB 09 3 SR BF /R A T RE 2 RN FEPC BB/ “Microsoft Visual C++ 2008
Redistributalbe”  TCAAIER (% ©
WERER DI TTH: > 55 E microsof it | &l Z24E -
(G s A CIE i

http://www.microsoft.com/en-us/download/details.aspx?id=29
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4 U-Boot {§ R
U-Boot j2—{E FZEA IR AR R4 0IpE AR, 7T DU EE T B S 44518,
AFEARM ~ MIPS ~ x8681 68K. &t /2 —EEGNUMA A LF 38 2 N AR E . fir
R T AIIEE:
® 4gi& T & TFTP, BOOTP, DHCP

R[Nk s-record, binary (via Kermit)

Flash B H: $kB:, 3, 5

Flash 4 51): SPI flash, NAND flash

siEde TE: 5, 5, HE, thi

L H R shell: 674, HlA

NUC970 U-Boot HIRRAE 201304RC2. #E 4% Nk
http://www.denx.de/wiki/U-Boot/SourceCode

U-Boot B4 ¥ & THIIREA HafaEm /48
http://www.denx.de/wiki/view/DULG/UBoot

4.1 BCE
U-Boot J& AT & 1Y, 1Elic B Y5 T8 E B AR E A R ERACE.
NUC970 BeBE {7 include/configs/muc9d70_evb.h
DU S4B EC B RS nuc970_evb.h FHYRTHEZ.

#define CONFIG_SYS_LOAD_ADDR 0x8000

#define CONFIG_EXT_CLK 12000000 /* 12 MHz crystal */
#define CONFIG_TMR_DIV 120 /* timer prescaler */
#define CONFIG_SYS_HZ 1000

#define CONFIG_SYS_MEMTEST_STARTOxA00000
#define CONFIG_SYS_MEMTEST_END 0xB00000

#define CONFIG_ARCH_CPU_INIT
#undef CONFIG_USE_IRQ

#define CONFIG_CMDLINE_TAG 1 /* enable passing of ATAGs 3/
#define CONFIG_SETUP_MEMORY_TAGS1
#define CONFIG_INITRD_TAG 1

#define CONFIG_SETUP_MEMORY_TAGS1
#define CONFIG_NUC970_HW_CHECKSUM
#define CONFIG_CMD_TIMER
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CONFIG_SYS_LOAD_ADDR: §4{4f s T s fir il

CONFIG_EXT_CLK: #M#h s iRAER

CONFIG_TMR_DIV: timer 48 %%

CONFIG_SYS_HZ: timer #5%&

CONFIG_SYS_MEMTEST_START: st & & st reaa st
CONFIG_SYS_MEMTEST_END: 518 B8 s A4S o fir ik
CONFIG_NUC970_HW_CHECKSUM: f8EH SHA-1 55 Linux PZHEY checksum G55 ig
BtES > RIERA cre32 ZRETH checksum) @ WAJHEL mkimage #EBLEEA @ 552% 472 &
® CONFIG_CMD_TIMER: {# Ftimer FHBHHId5<

#define CONFIG_SYS_USE_SPIFLASH

#define CONFIG_SYS_USE_NANDFLASH

#define CONFIG_ENV_IS_IN_NAND

//#define CONFIG_ENV_IS_IN_SPI_FLASH

//#define CONFIG_ENV_IS_IN_MMC

#define CONFIG_BOARD_EARLY_INIT_F
#define CONFIG_BOARD_LATE_INIT

#define CONFIG_NUC970_WATCHDOG
#define CONFIG_HW_WATCHDOG

#define CONFIG_DISPLAY_CPUINFO

#define CONFIG_BOOTDELAY 3

#define CONFIG_SYS_SDRAM_BASE 0

#define CONFIG_NR_DRAM_BANKS 2

#define CONFIG_SYS_INIT_SP_ADDR 0xBC008000

#define CONFIG_BAUDRATE 115200

#define CONFIG_SYS_BAUDRATE_TABLE {115200, 57600, 38400}

#define CONFIG_NUC970_EMACO

//#define CONFIG_NUC970_EMAC1

#define CONFIG_CMD_NET

#define CONFIG_NUC970_ETH

#define CONFIG_NUC970_PHY_ADDR 1

#define CONFIG_ETHADDR 00:00:00:11:66:88
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#define CONFIG_SYS_RX_ETH_BUFFER 16 // default is 4, set to 16 here.
#define CONFIG_NUC970_CONSOLE

#define CONFIG_SYS_ICACHE_OFF
#define CONFIG_SYS_DCACHE_OFF

CONFIG_SYS_USE_SPIFLASH: fs£FH SPI flash
CONFIG_SYS_USE_NANDFLASH: {5 Ff NAND flash
CONFIG_ENV_IS_IN_NAND: ¥z 888 477 1F NAND flash
CONFIG_ENV_IS_IN_SPI FLASH: ¥ 88 £774F NAND flash &
CONFIG_ENV_IS_IN_MMC: BB 8174 eMMC h
CONFIG_NUC970_WATCHDOG: 4R NUC970 watchdog timer BEEhFE
CONFIG_HW_WATCHDOG: FTBf watchdog timer Tt (CONFIG_NUC970_ WATCHDOG
EEEREAE)

CONFIG_DISPLAY_CPUINFO: &5 CPU fHEI&:
CONFIG_BOOTDELAY: Bt Y AE BEFDE
CONFIG_SYS_INIT_SP_ADDR: 4t #J4a{EHGHYHERSS £
CONFIG_BAUDRATE: & L1)f74%

CONFIG_NUC970_EMACO: { F§ NUC970 EMACO
CONFIG_NUC970_EMAC!: {#F NUC970 EMAC!
CONFIG_NUC970_ETH: $7#& NUC970 Ethernet
CONFIG_NUC970_PHY_ADDR: PHY firhk

CONFIG_CMD_NET: 3 fB48psfH R d 4

CONFIG_ETHADDR: MAC firhk:

CONFIG_SYS_RX_ETH_BUFFER: Rx Frame Descriptors HY{E#

/:‘c
* BOOTP options
*/
#define CONFIG_BOOTP_BOOTFILESIZE 1
#define CONFIG_BOOTP_BOOTPATH 1
#define CONFIG_BOOTP_GATEWAY 1
#define CONFIG_BOOTP_HOSTNAME 1
f?eﬁ'ne CONFIG_BOOTP_SERVERIP /* tftp serverip not overruled by dhcp server

/*

* command Tline configuration.
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7

#include <config_cmd_default.h>

#undef CONFIG_CMD_LOADS
#undef CONFIG_CMD_SOURCE

#define CONFIG_CMD_PING 1
#define CONFIG_CMD_DHCP 1
#define CONFIG_CMD_JFFS2 1

® CONFIG_BOOTP_SERVERIP: TFTP {alfk 251 IP N & #is DHCP {aE]fgshy 1P
® CONFIG_CMD_PING: f&f FH48E&HY ping &5<ThAE

® (CONFIG_CMD_DHCP: {i# FH4g#& I DHCP 5 IhEE

® CONFIG_CMD_DHCP: ¥7#¥ JFES2 4 IhAE

#ifdef CONFIG_SYS_USE_NANDFLASH
#define CONFIG_NAND_NUC970
#define CONFIG_CMD_NAND

#define CONFIG_CMD_UBI

#define CONFIG_CMD_UBIFS
#define CONFIG_CMD_MTDPARTS
#define CONFIG_MTD_DEVICE
#define CONFIG_MTD_PARTITIONS
#define CONFIG_RBTREE

#define CONFIG_LZO

#define MTDIDS_DEFAULT “nandO=nand0”

#define MTDPARTS_DEFAULT “mtdparts=nand0:0x200000@0x0(u-
boot) ,0x1400000@0x200000(kernel) ,-(user)”

#define MTD_ACTIVE_PART “nand0,2”
#define CONFIG_SYS_MAX_NAND_DEVICE 1

R R R R R R R e

#define CONFIG_SYS_NAND_BASE 0xB0O0OODO0O

#ifdef CONFIG_ENV_IS_IN_NAND

#define CONFIG_ENV_OFFSET 0x80000

#define CONFIG_ENV_SIZE 0x10000

#define CONFIG_ENV_SECT_SIZE 0x20000

#define CONFIG_ENV_RANGE (4 * CONFIG_ENV_SECT_SIZE) /* Env range :

0x80000 ~ 0x100000 */

#define CONFIG_ENV_OVERWRITE

#endif
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[#endif |

#deﬁ'ne/CONFIG_SYS_NAND_U_BOOT_OFFS (0x100000) /* offset to RAM U-Boot
image *

#ifdef CONFIG_NAND_SPL
/* base address for uboot */

#define CONFIG_SYS_PHY_UBOOT_BASE (CONFIG_SYS_SDRAM_BASE + 0xE00000)
#define CONFIG_SYS_| NAND U_BOOT_DST CONFIG_SYS_PHY_UBOOT_BASE Vi
NUB load-addr %/

#define CONFIG_SYS_NAND_U_BOOT_START CONFIG_SYS_NAND_U_BOOT_DST /*
NUB start-addr &/

#define CONFIG_SYS_NAND_U_BOOT_SIZE (500 * 1024) /* Size of RAM U-Boot
image =

/* NAND chip page size */

#define CONFIG_SYS_NAND_PAGE_SIZE 2048

/* NAND chip block size */

#define CONFIG_SYS_NAND_BLOCK_SIZE (128 * 1024)

/* NAND chip page per block count */

#define CONFIG_SYS_NAND_PAGE_COUNT 64

#endif //CONFIG_NAND_SPL

CONFIG_NAND_NUC970: Bz NUC970 NAND IhEE
CONFIG_CMD_NAND: {# F nand @< IhAE
CONFIG_MTD_DEVICE: B MTD #5&
CONFIG_MTD_PARTITIONS: EZ&) MTD 471&
CONFIG_CMD_UBL: Ez&f UBI

CONFIG_CMD_UBIFS: E#h UBIFS ST Z4%
CONFIG_CMD_MTDPARTS: MTD 4y & a4
CONFIG_RBTREE: E#f UBI F &M E

CONFIG_LZO: Bi# UBI 8 AL E

MTDIDS_DEFAULT: #%7E MTD % f#, FESFIANZ IR E —#
MTDPARTS_DEFAULT: Sy &AL E
CONFIG_SYS_MAX_NAND_DEVICE: E#NAND 2452 ([
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CONFIG_SYS_NAND_BASE: 1 #NAND controller base fi7 i

CONFIG_ENV_OFFSET: 3238 #(1(F flash FHIfmAZArhE

CONFIG_ENV _SIZE: R 4AER 1 SEEITTZE [ AN

CONFIG_ENV_SECT_SIZE: (R BH45ER B R 22 R sector K/
CONFIG_ENV_RANGE: E#FRIRRERIGE{FHIE - #[E/E CONFIG_ENV_OFFSET #|
CONFIG_ENV_OFFSET + CONFIG_ENV_RANGE. (& B 5| E{Z R 8881 block I3
fF > U-Boot RIS EFE] T —{/ block)

CONFIG_SYS_NAND_U_BOOT_OFFS: U-Boot Jix{E NAND H iR Artlk
CONFIG_SYS_UBOOT_SIZE: U-Boot & FHHJ4E2E /4 (code + data + heap)
CONFIG_SYS_PHY_UBOOT_BASE: U-Boot B e AR A kil
CONFIG_SYS_NAND_U_BOOT_SIZE: U-Boot g4{& 45 A/ )\
CONFIG_SYS_NAND_PAGE_SIZE: NAND flash —{@ page YA/
CONFIG_SYS_NAND_BLOCK_SIZE: NAND flash —{& block fyA/)\
CONFIG_SYS_NAND_PAGE_COUNT: NAND flash —{[& block 7 21 page

/* SPI flash test code */

#ifdef CONFIG_SYS_USE_SPIFLASH

#define CONFIG_SYS_NO_FLASH 1
//#define CONFIG_SYS_MAX_FLASH_SECT 256
//#define CONFIG_SYS_MAX_FLASH_BANKS 1

#define CONFIG_NUC970_SPI 1
#define CONFIG_CMD_SPI 1
#define CONFIG_CMD_SF 1
#define CONFIG_SPI 1
#define CONFIG_SPI_FLASH 1

//#define CONFIG_SPI_FLASH_MACRONIX 1
#define CONFIG_SPI_FLASH_WINBOND1

#define CONFIG_SPI_FLASH_EON 1
#ifdef CONFIG_ENV_IS_IN_SPI_FLASH

#define CONFIG_ENV_OFFSET 0x80000
#define CONFIG_ENV_SIZE 0x10000
#define CONFIG_ENV_SECT_SIZE 0x10000
#define CONFIG_ENV_OVERWRITE

#endif

#endif
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CONFIG_CMD_SF: {#iFH SPI flash Y sf @< IhAE
CONFIG_SPI_FLASH_MACRONIX: {2 MACRONIX SPI flash
CONFIG_SPI_FLASH_WINBOND: {# F§ Winbond SPI flash
CONFIG_SPI_FLASH_EON: {gif{ EON SPI flash
CONFIG_ENV_OFFSET: B8 8 1F flash HAY{RIZALHE
CONFIG_ENV_SIZE: (R4 IR 8 By 22 i A/ N

#define CONFIG_SYS_PROMPT "U-Boot> "
#define CONFIG_SYS_CBSIZE 256
#define CONFIG_SYS_MAXARGS 16

#(_jef'ine CONFIG_SYS_PBSIZE (CONFIG_SYS_CBSIZE +
sizeof (CONFIG_SYS_PROMPT) + 16)

#define CONFIG_SYS_LONGHELP 1
#define CONFIG_CMDLINE_EDITING 1
#define CONFIG_AUTO_COMPLETE

#define CONFIG_SYS_HUSH_PARSER

#define CONFIG_SYS_PROMPT_HUSH_PS2 "> "

® (CONFIG_SYS_PROMPT: 1515

® (CONFIG_SYS_LONGHELP: g5 s st e
® (CONFIG_CMDLINE_EDITING: f#F4miE a2

/* Following block is for LCD support */

#define CONFIG_LCD

#define CONFIG_NUC970_LCD

#define LCD_BPP LCD_COLOR16
#define CONFIG_LCD_LOGO

#define CONFIG_LCD_INFO

#define CONFIG_LCD_INFO_BELOW_LOGO

#define CONFIG_SYS_CONSOLE_IS_IN_ENV

#define CONFIG_SYS_CONSOLE_OVERWRITE_ROUTINE

CONFIG_LCD: B#EZ LCD That

CONFIG_NUC970_LCD: 4w NUC970 E&Ehf2 =

LCD_BPP: #H%] LCD _EAY—{ pixel FH#£%(# bit 2kF=oR

CONFIG_LCD_LOGO: # LOGO ## %] LCD |

CONFIG_LCD_INFO: # U-Boot ALK NUC970 AHEHEH S5 %] LCD L

CONFIG_LCD_INFO_BELOW_LOGO: & NUC970 AR =R E s H 7 BRUE LOGO J&E
® (CONFIG_SYS_CONSOLE_IS_IN_ENV: stdin/stdout/stderr ¢ BB S 825 &
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® (CONFIG_SYS_CONSOLE_OVERWRITE_ROUTINE: stdin/stdout/stderr FJ#2F] serial port

/* Following block is for MMC support */
#define CONFIG_NUC970_MMC

#define CONFIG_CMD_MMC

#define CONFIG_CMD_FAT

#define CONFIG_MMC

#define CONFIG_GENERIC_MMC

#define CONFIG_DOS_PARTITION

#define CONFIG_NUC970_SD_PORTO

//#define CONFIG_NUC970_SD_PORT1

//#define CONFIG_NUC970_EMMC /* Don't enable eMMC(CONFIG_NUC970_EMMC) and
NAND (CONFIG_NAND_NUC970) at the same time! */

#ifdef CONFIG_ENV_IS_IN_MMC

#define CONFIG_SYS_MMC_ENV_DEV 2
#define CONFIG_ENV_OFFSET 0x80000
#define CONFIG_ENV_SIZE 0x10000
#define CONFIG_ENV_SECT_SIZE 512
#define CONFIG_ENV_OVERWRITE

#endif

CONFIG_NUC970_MMC: 4m:% NUC970 BaEhf2 =
CONFIG_CMD_MMC: S7#f MMC fHEfdr 4
CONFIG_CMD_FAT: 37#% FAT MR %

CONFIG_MMC: % #f MMC

CONFIG_GENERIC_MMC: 7@ iy MMC
CONFIG_DOS_PARTITION: 7 #f DOS 431&
CONFIG_NUC970_SD_PORTO: % #F SD port 0
CONFIG_NUC970_SD_PORT1: %% SD port 1
CONFIG_NUC970_EMMC: % ## eMMC
CONFIG_SYS_MMC_ENV_DEV: {FiEa 5881 MMC % 4m5%
CONFIG_ENV_OFFSET: =iz 8{E R ir ik
CONFIG_ENV_SIZE: ¥gissg kN
CONFIG_ENV_SECT_SIZE: fE R S 811y eMMC @B AN

/* Following block is for EHCI support*/
#if 1
#define CONFIG_CMD_USB
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#define CONFIG_CMD_FAT

#define CONFIG_USB_STORAGE

#define CONFIG_USB_EHCI

#define CONFIG_USB_EHCI_NUC970

#define CONFIG_EHCI_HCD_INIT_AFTER_RESET
#define CONFIG_DOS_PARTITION

#endif

® (CONFIG_CMD_USB: %% USB @i

® (CONFIG_CMD _FAT: 37# FAT #3%

® (CONFIG_USB_STORAGE: ¥ §f USB {7 24

® (CONFIG_USB_EHCL % #f USB 2.0

® CONFIG_USB_EHCI_NUC970: 3¢5 NUC970 ;¥ USB 2.0
® (CONFIG_DOS_PARTITION: % DOS 471&

#define CONFIG_NUC970_GPIO

/-.“:
*/
#define CONFIG_SYS_MALLOC_LEN (1024*1024)

Size of malloc() pool

#define CONFIG_STACKSIZE (32%1024) /* regular stack */

#endif
® (CONFIG_NUC970_GPIO: BfEk GPIO ThiE

® (CONFIG_SYS_MALLOC_LEN: ¥ EEhHERlF RS AN
® (CONFIG_STACKSIZE: s & HekA /N

4.2 HERE
U-Boot #Y H #k&E AT &
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4 | u-boot

api

. arch

. board

. common

. disk
doc

. drivers

) dts
examples

) fs

. include

. lib

. LOG
nand_spl

. net

, post
spl

, test

. tools

arch: &&CPU MHEAAYIRCHE

NUC970 CPU #HEHAIR{CESEAE arch/arm/cpu/arm926ejs/muc900.

board: ELEAR T HHEBHAEALS

NUC970 T HBEALIEACHEAE board/nuvoton/nuc970_evb.

common: & U-Boot &4 AR —Eb &35 H: [E AR CHE.

doc: I E & &£ README 3.

drivers: B BRENFE RS,

NUC970 HyBEEFE RSt 2 HAE drivers H$E T, #1140 Ethernet BESHFZ R FLHAE
drivers/net/nuc900_eth.c

examples: B —EEEH. 40 mips.1ds FEE MIPS AY##4EHIA

fs: fFI ST ZE S 248, BIA: FAT, yaffs2.

include: fFHCEE S DL AL E RS, NUC9T0 HYHC BAE#EATAE include/configs/muc970_evb.h
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lib: B 2% el iy =L

nand_spl: 157 NAND BHt ) s

net: {4 EE AR B R RACES. B140: thp.c, ping.c,

tools: FEIL—LE T H., #1401 mkimage #h—1{HE 4 2 gAEM T H.

4.3 #EE U-Boot
4.3.1 #EiEano

JEBRETA Y object code.
[ # make 0=../build/nuc970_uboot/ distclean
sz U-Boot

# make 0=../build/nuc970_uboot/ nuc970_config
# make 0=../build/nuc970_uboot/ all

(make HYSE O SBHEE SR ELAIEREEIWE H #%)

WA T EE A SPL U-Boot (NAND boot 7 & FHE) » draFan< 1] LAk
# make O=../build/nuc970_uboot/ distclean

# make 0O=../build/nuc970_uboot/ nuc970_nonand_config

# make O=../build/nuc970_uboot/ all

(make MYZE O ZI5Edwa i A RVREZEEBEIIE H #%)

4.3.2 meEREARIREE

YmERpk g e EE 4 Main U-Boot #1 SPL U-Boot:

Main U-Boot : 52#ThEERY U-Boot

SPL U-Boot : % Main U-Boot fi£ NAND flash # %1 DDR #{T

SPL U-Boot A NAND boot Hf » A& HE] 5 #1572 SPI boot B¢ eMMC boot - 75% Main U-
Boot

Main U-Boot 1 SPL U-Boot €43 7lljZ £ EAR H $% 2L T~ H $% nand_spl H:

Main U-Boot P Z& &z 4= AR H 3%

®  u-boot - EIf ${THE (F]7%&#S GDB = IDE T #)

® y-boot.bin - binary file (FJ7E#E Nu-Writer $2$%%] NAND/SPI flash ~ eMMCH » FF&%
31D

® u-bootmap - HHLEEERE
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SPL U-Boot HYfEZE € AL EAR B $%JEE YT B $% nand_spl

®  u-boot-spl - EIf ${T4E (A% GDB 5 IDE [ #)

®  y-boot-spl.bin - binary file (A]3%E#E Nu-Writer JE§%5] NAND flash9 » 55%:% 3.11.3)
®  u-boot-spl.map - HE&SETFERE

4.3.3 Main U-Boot ##igE izt

Main U-Boot HY#E&5 {7 il 2 & 267F Makefile.

BT EIPUT B B

nuc970_config: unconfig
@mkdir -p $(obj)include $(obj)board/nuvoton/nuc970evb
@mkdir -p $Cobj)nand_spl/board/nuvoton/nuc970evb
@echo "#define CONFIG_NAND_U_BOOT" > $(obj)include/config.h
@echo "CONFIG_NAND_U_BOOT = y" >> $(obj)include/config.mk

@echo "RAM_TEXT = O0xE00000" >>
$(obj)board/nuvoton/nuc970evb/config.tmp

= o RAM_TEXT £ U-Boot AVsEsS AL -
FEAIEF 0 “RAM_TEXT = 0xE00000" » U-Boot HY##&E (i fl-5t= 0xE00000

YIEE NAND Boot @ 55 EIHFHEX include/configs/muc970_evb.h & FHYE S
[ #define CONFIG_SYS_PHY_UBOOT_BASE (CONFIG_SYS_SDRAM_BASE + 0xE00000) |

CONFIG_SYS_PHY_UBOOT_BASE W/HF Makefile & H#y RAM_TEXT & & EAHE L

4.3.4 SPL U-Boot g#i& il

SPL U-Boot HY##4EN7 1l E F1F board/nuvoton/nuc9d70evb/config.mk

THESALHEE 0x200 » FHZEEHAL I - FFHREIDLT R B 0 0x200 EHABGHT AL -
ifndef CONFIG_NAND_SPL

CONFIG_SYS_TEXT_BASE = $(RAM_TEXT)

else

CONFIG_SYS_TEXT_BASE = 0x200
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4.4 NAND AES secure boot ;R&d

NAND AES secure boot ZEELS:4RE2E2E Main U-Boot 1 SPL U-Boot » #R1% %8 Nu-Writer
SPL U-Boot fit AES %5l 5&85% %] NAND flash.

441 45 Main U-Boot LUK SPL U-Boot

# make 0=../build/nuc970_uboot/ distclean

# make 0O=../build/nuc970_uboot/ nuc970_config

# make 0=../build/nuc970_uboot/ all

(make HYZHL O ‘EHRE4RFE A AIREZZEIME H 8%)

YREBERINT% 0 Stk Main U-Boot 1 SPL U-Boot HY binary file e

® Main U-Boot Y binary file @EAMFERHEHIET » #5445 u-boot.bin

®  SPL U-Boot Y binary file EEAEIERESF THIFHS: nand_spl H > #E#% u-boot-spl.bin

4.4.2 #5% SPL U-Boot

1E Choose type FREEFE “NAND” » {1 F[E -

£? nuvoTon Mu-Writer v1.| EEE
NUvoTON g
[zot4ATAVE

Chaoose type : NAND > | DDR Init: |NUC8?2DFB2Y.ini | Connected » He-Connectl

NAND DDR/SRAM
Parameters
Name ;TP nd Block e W g”‘,l
PACE.

i Image Type: () Data () Environment @) uBoot () Pack
Image encrypt s key.dat - Enable .':
Image execute address: Ox 200

Image start offset - Ox |0

Eum | L erify 2  Read | [Ef Eraseal |

*
4| 1 C
. % | |
Alignment : b
il ExIT |

b - r

B EE Parameters » N E
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Image Name: #EHY u-boot-spl.bin >
Image Type: #EH{ uBoot -

Image encrypt: %J#E Enable

Image execute address:0x % 200

00571 o S e 1 —

201441141401
Choose type: | HAND v| DDRInit: [NUC72DFE2Y.ini | Cannected & He-Connecll
MAND
P "
Marne Type Start End Black

Image Type :

Image encrypt :

Image execute address : Ox

Image start offset ; 0% |0

Bum | B Werify | *  PFead | [E{f Eraseal |

=
< M 3
, ﬁ [ |
Alignment : ki,
i EXT |

ZA&TE “Burn” ## > 40T

-
€ nuvoTon Nu-Writer v1.0 - - =l
NUVO T O N I
20144114801
Choose type : DDR Init:  MUCS72DFE2Y.ini | Connected [ 3 He-Eonnectl
MNAND
P Q
Mame Type Start End Black Image Name : ’W Dr,.l I
Image Type: () Data () Enwiorment @ uBoot () Pack
Image encrypt : key.dat + [¥|Enable I
Image execute address : O 200
Image start offset: Ox |0
I *  Bum " K erify &  Fead | [E{f Eraseal |
4 [ G
3 I | {
Alignment : M2 b
sl ExT |
-
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HFE —(EEE e > B8 0K W1 E

r' nuvaTen Nu-Writer v1.0 ‘dlw
ETnrrT 1
Choose type: DDRInit:  [NUC372DFE2Y. i [Cormected ® ReConnect|

NAND

MNu Writ -
M arne Type Start u Writer M Dr,.l

et @ uBoot () Pack

1. Do you confirm this operation ? —
L& ¥ P - Enable

2  Fead | Ef Eraseal |

< 1 ] »

Alignment : MAA

o ExiT |

R SRR E - AT -

-
& nuvaTon Nu-Writer v1.0 (= % |
2014411470
Choose lype: | MAKD DOR Init |NUC9?2DFB2Y.ini |Connacled & He-Connectl
NAND
P
Mame Type Start End Block| — =
s |
NuWriter =5
nvironment @ uBoat () Pack
+ [V|Enable

/ l; Burn successfully

&  Read | Ef Eraseal |
-—

aff Exr |

4 I

Alignment : NA&
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4.4.3 ¥#5% Main U-Boot

1£ Choose type JBEiSefE “NAND” » 41 F[E °

-
€ nuvaTon Nu-Writer v1.0 — ’ . ==
NnuvoTonN g
2015/0 A3
Choose type : ‘NAND vi DDR it : |NUES?2DFB2Y ini |C0nnected & He-Eonnectl
DOR/ASRAM

NAND

Parameters N
Name :1TP nd Block Image Name W E’:l
whootspl  pary kad8d  Oxl
Image Type: @ Data () Environment () uBoot () Pack
Image encrypt :

[] Enable

Image execute address : Ox | 200

Image start offset : 0x 100000

Burn | Be ey | &  PRead | Ef Eraseal |

3
4 1 3 % [l
Aligrment : 0x20000
il ExiT |

BEEYE Parameters © 4N E

Image Name: #EH{ u-boot.bin °

Image Type: #EHY Data °

Image execute address:0x HEE 100000
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0 nuvoTen Nu-Writer v1.0 = IS
MUV O T O N I ——
2015/01/13v01
Chooze type | NAND | DDR Init: |NUES?2DFB2Y.ini |E0nnected & He-Eonnectl
MAND
P "
M T Start End Elock
ame S & " oc Image Mame :
u-boat-zpl uBOOT  Ox0 0xa984 01
Image Type : () Environment () uBoat () Pack
Image encrypt : [ Enable
Image execute address: 0w | 200
I Image start offset : Ox | 100000
#*  Bun | B Werify | *  Read | Ef Eraseal |
4 1 + %

Alignment : 0x20000

u A e |

IRN&TE “Burn” > 0N E

r Y
' nuvaTon Nu-Writer v1.0 - - . [
201540113401
Choose type : MaND | DDR Init |NUE9?2DFB2Y.ini |E0nnected & He-Eonnectl
MNAND
Paramet |
Mame Type Start End Block e ’u-booti D.-,l
u-boot-spl uB0OT  0x0 Oxa984 01
Image Type: @ Data () Erwironment () uBoot (70 Pack I
Image encrypt : [T Enable
Image execute address : Ox | 200 I
Image start offset : 0x 100000
#  Bum By Werify |£ Read | E Erasealll
< m | »
Alignment - 0520000
S Exir | 1
a3 — I
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IR SRR o 8% 0K AN

' nuvaTon Nu-Writer v1.0 | = SR e |1
NUVO T O N
[T AR
Choose type DDR Init:  NUCS7ZDFEZYini [Connected ® ReConnect|
MAND |

Mame Tupe  Start Nu Writer u —_,1
=

u-boot-zpl uBOOT 0«0

ent () uBoot () Pack

1. Do you confirm this operation 7
A 4 P ] Enable

ok D[ cance ||}

_ 2%  FHead | @ Erazeall |
< m ] » %
Alignment : NA& N

A ExiT

IR {E Rk AT » A T -
' nuvaTen Nu-Writer v1.0 | = ® |
201441141401
Choose type : | MAHD DDR Int:  NUCI72DFE2Y.ini | Cannected & He-Eonnectl
MNAND
Mame Type Start End Block| I T ~
=
whootspl  uBODT  0x0 02780 rNuw.ine, g —I
nvironment () uBoot () Pack
[T Enable

i l; Burn successfully

2+  Read | Ef Eraseal |

-_————

i ExT |

4 1

Alignment : N4
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4.4.4 5% Linux W%

1E Choose type BEiZEfE “NAND” > 401 & -

AUVOTON P——————————
AT
Choose type : DDR Init:  NUC372DFE2Yini

| Cornected » He-Eonnectl

DDR/SAAM

NAMND

Parameters
M i N
o Image Mame : ,W Dl
u-boot K16684c  Oxd
u-boat-spl 3304 0x1 Image Type: @ Data () Environment () wBoot () Pack
Image encrypt : [F]Enable

Image execute address - Ox | 200

Image start offset ; O 200000

L3
< | mn 3 %
Aligrment : 020000

Bum |W2;1 Werify | 2  Read | [Ef Erasealll

S ExT |

BEEYE Parameters © Q1N E

Image Name: #EHY vmlinux.ub (vmlinux.ub HYEEZL » 352% 4.7 =6i)
Tmage Type: #EHY Data >

Image execute address:0x HEE 200000
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~
0 nuvoTon Nu-Writer v1.0 ‘ —
NU VO T O N N ———
250113
Chooze type : DOR Init : |NUES?2DFB2Y.ini |E0nnected & He-Eonnectl
MAND
Parameters
Mame Tupe Stark End Block Image Nam :
u-boot DaTa 04100000 Ox16684c Oxd
whootspl  wBOOT  0Ox0 Oxa934  Oxl Image Type : () Erwironment (0 uBoot () Pack |
Image encrypt : [T Enable

Image execute address - Ox | 200

Image start offsst : 0x | 200000

3
4 T » %
Alignment : 020000

Burn |a2;1 “Werify | *  Pead | @ Erazeall |

= - /)
FRt&TE “Burn” # - 41T [E]
& nuvoTon Nu-Writer v1.0 b - = |
NUVOTO N B
2015011301
Choose type : MNAND | DDR Init |NUE9?2DF82Y.ini |E0nnected & He-Eonnectl
MAMND
[ Ll
M ame Type Start End Block . ’W ir,.l
u-boot DaTa 02100000 Ox16684c  O4
u-boat-spl uBOOT  0x0 Oxad34 0x1 Image Type: @ Data () Erwirorment () uBoat () Pack I
Image encrypt : [T Enable
Image execute address : Ox | 200
Image start offset - 0 2000000
#®  Bun B Verify | *  Read | [Ef Eraseal |
4 T 3 4 I
Alignment : 020000 .
i
il ExT |

R (EEEEGE - 8% 0K W IE
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' nuvoTon Nu-Writer v1.0 | = P |
MUV O T O N I ——
201540141301
Choose type 1 | MAND > | DDR Init:  [NUCS72DFE2Y.ini | Connected & He-EDnnectl
NAND
Mame Type Start Mu Writer u b
— =
u-boot DaTa 0100000
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4.4.5 nboot @458 NAND et

NHEZE{EEBER nboot d<#F Linux PAZEZRAENE NAND flash fRf% & 0x200000 ZE1E (L
HEEHE] DDR 0x7fc0 FYfizhik. FZE4#E bootm d54-58R% Linux PIAZHYGH.

U-Boot> nboot 0x7fcO 0 0x200000

Loading from nand0, offset 0x200000
Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB
Load Address: 00007FcCO
Entry Point: 00008000
U-Boot> bootm 0x7fcO
## Booting kernel from Legacy Image at 00007fcO ...
Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB
Load Address: 00007FcCO
Entry Point: 00008000
Verifying Checksum ... OK
XIP Kernel Image ... OK
OK

Starting kernel

45 U-Boot tf%

U-boot #2ft—{EThEEE AR SF /1, i & CHREE] PC ImHI4mtéiE=l. #A "help”
el B AT U-Boot AR R

U-Boot> help

0 - do nothing, unsuccessfully

1 - do nothing, successfully

? - alias for 'help'

base - print or set address offset
bdinfo - print Board Info structure

boot - boot default, i.e., run 'bootcmd'
bootd - boot default, i.e., run 'bootcmd'
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KERST YA <A T il A SEREM dn < 2408, H B dn< Fil 28 7 B H At an < o] & o3 B A,
540 help BT LUER A h BIR]. AEL47HY U-Boot d34 HHIZEIE 16 #EAr (FlFh: [RFESEEIHR,
sleep f IS HUE 10 HE(T)

4.5.1 Bootm fi%

FES 48481 ~ NAND ~ SPI ~ USB ~ MMC 48R @< 2 /T » R B4/ M4E bootm @< »

(RlBy Linux PNAZ G S EE{FEIELEES ~ NAND ~ SPI ~ USB ~ MMC EE(FEEA » iBifiE L
EEFHEAAERER f1 2 Linux PIR% F#{%] DDR 22 1% » Fi3E38 bootm f32-525% Linux PIR%HY
Bt

IRIE » bootm 42 AR ELENA mkimage T ELZEE4EAY Linux NAZ B EH A fE A2 -

FHEZFY bootm @34 > go @14 (4.5.2 G 4H) BAREE) “JE” 4XH mkimage T HE£N
Linux AAZs A ERTER -

bootm &< RS A0 T

U-Boot> help bootm
bootm - boot application image from memory

Usage:
bootm [addr [arg ...]]
- boot application image stored in memory

passing arguments 'arg ...'; when booting a Linux kernel,

'arg' can be the address of an initrd image

T R LR Linux % FEEE] DDR 0x7fc0 FYALEE » EHFFAM BT DLZE#E bootm
14 KRBl Linux A% -
U-Boot> bootm 0x7fcO
## Booting kernel from Legacy Image at 00007fcO ...
Image Name:

Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB
Load Address: 00007FCO
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Entry Point: 00008000

Verifying Checksum ... OK

XIP Kernel Image ... OK
OK

Starting kernel

452 Co &%

® go FTIEMAES
U-Boot> help go

go - start application at address ‘addr'

Usage:
go addr [arg ...]
- start application at address ‘addr’
passing 'arg' as arguments

N S EE HLE R T 248 T EE] DDR 0x100000 fizfikfF2= -
U-Boot> go 0x100000
## Starting application at 0x00100000 ...

Hello world!

4.5.3 #EpMERIATS
® ping
{#3% ICMP ECHO_REQUEST $£Mu45481E host Ui

U-Boot> help ping
ping - send ICMP ECHO_REQUEST to network host

Usage:
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ping pingAddress
U-Boot>

TE(E R S (Edn < 2 BT, DR SRE TP ik as e 4aER R S8H ipaddr

N EEG] T, KRS ipaddr 5% 5 192.168.0.101, Z4f& ping —& TP fizhk A 192.168.0.100
iy PC.

U-Boot> set ipaddr 192.168.0.101

U-Boot> ping 192.168.0.100

Using emac device

host 192.168.0.100 is alive

U-Boot>

® tftp

%% TFTP fipiE T ER RS

U-Boot> help tftp

tftpboot - boot image via network using TFTP protocol

Usage:
tftpboot [loadAddress] [[hostIPaddr:]bootfilename]
U-Boot>

TE(E RS (Elan < 2 /i, AR ea%E 1P (r3kF server IP iz 4G BRI
THE(EEGEEM TFTP WEsEmk Linux NZEI. &4, & NUC9T0 1P firtkz% A
192.168.0.101, TFTP server iy IP firfikz% B 192.168.0.100. #2414 iE 48 TFTP % E# Linux A%
g RE N ER ] 0xT7fc0, B & LA bootm €54 5EEK Linux A% BHI%
U-Boot> set ipaddr 192.168.0.101
U-Boot> set serverip 192.168.0.100
U-Boot> tftp Ox7fcO vmlinux.ub
Using emac device
TFTP from server 192.168.0.100; our IP address is 192.168.0.101
Filename 'vmlinux.ub'.
Load address: 0x7FCO
Loading: *#######H#H#HLBBHAHAHHHEEEHHHAHHH B BB AR BB R A HH R R R 3
H#ARHHBH AR AR AR HHRHHRH R H R AR H AR R R A R AR AR AR A
887.7 KiB/s
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done
Bytes transferred = 1639808 (190580 hex)
U-Boot> bootm Ox7FCO
## Booting kernel from Legacy Image at 007FCO ...
Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB
Load Address: 00007FcCO
Entry Point: 00008000
Vverifying Checksum ... OK
Loading Kernel Image ... OK
OK

Starting kernel

® dhcp

#78 DHCP foh iE (e 4is N 26

U-Boot> help dhcp

dhcp - boot image via network using DHCP/TFTP protocol

Usage:
dhcp [ToadAddress] [[hostIPaddr:]bootfilename]
U-Boot>

TS (EFEHE A EDHCP ek Linux WAL T#EE] 0x7fc0 S firik. A% F A4 bootm
dr%5h Linux PORBARE. (1 dhp a2 R ISR ipaddr BBBSZEMY, D% DHCP
server &5 E 1 IP Arhk4A1R.

U-Boot> dhcp 0x7fcO0 vmlinux.ub

BOOTP broadcast 1

**%* Unhandled DHCP Option in OFFER/ACK: 7

*** Unhandled DHCP Option in OFFER/ACK: 7

DHCP client bound to address 192.168.0.102

Using emac device

TFTP from server 192.168.0.100; our IP address is 192.168.0.102; sending
through gateway 192.168.0.100

Filename 'vmlinux.ub'.

May. 19, 2015 54 of 99 Rev. 0.9




NUC970 Non-OS BSP {& FH 1

NUVYOTON
»,»,»,»-.-.---e -

Load address: 0x7fcO

Loading: *#######HH#HHHHHRHHRHHHHHHHRHHBHA A AR BAH A RHH R R R R RS RS
HBHH#HHBHHH AR HHH BB HHARHHH AR HHH R HH AR H AR
1 miB/s

done

Bytes transferred = 1639808 (190580 hex)

U-Boot> bootm Ox7fc0

## Booting kernel from Legacy Image at 00007fcO ...
Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB
Load Address: 00007FCO
Entry Point: 00008000
Vverifying Checksum ... OK
XIP Kernel Image ... OK

OK

Starting kernel

® Dbootp

%48 BOOTP foh e fE4drs Tz GAE

U-Boot> help bootp

bootp - boot image via network using BOOTP/TFTP protocol

Usage:
bootp [loadAddress] [[hostIPaddr:]bootfilename]
U-Boot>

T EE(EE AR EEBOOTP A E ks Linux WAL THEGE] 0x7fc0 EEfirik. 2% E# bootm
dr%5eh Linux PORBARE. (5P dhp a2 RIS ipaddr BBBIZEMY, D% DHCP
server &5 E —1[ IP Arhk4A1R.

U-Boot> bootp Ox7fcO vmlinux.ub

BOOTP broadcast 1

**%* Unhandled DHCP Option in OFFER/ACK: 7

*** Unhandled DHCP Option in OFFER/ACK: 7

DHCP client bound to address 192.168.0.102
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Using emac device

TFTP from server 192.168.0.100; our IP address is 192.168.0.102; sending
through gateway 192.168.0.100

Filename 'vmlinux.ub'.

Load address: 0x7fcO

Loading: *#########H#LHHHHHHAHHREEHHHAHHH R R R R R R EHHH AR R R RS 83
HR#H#H AR HH AR R HAHBRAHHRHH AR HAHRRHH AR H AR RS
1 MiB/s

done

Bytes transferred = 1639808 (190580 hex)

U-Boot> bootm 0x7fc0O

## Booting kernel from Legacy Image at 00007fcO ...
Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB
Load Address: 00007FCO
Entry Point: 00008000
verifying Checksum ... OK
XIP Kernel Image ... OK

OK

Starting kernel

4.5.4 Nand flash fHRE&S

® nand: NAND Sub-system

U-Boot S7#& NAND flash fHEHRY &5, ALFE nand info/device/erase/read/write.
A AR AT

U-Boot> help nand

nand - NAND sub-system

Usage:
nand info - show available NAND devices
nand device [dev] - show or set current device
nand read - addr off|partition size
nand write - addr off|partition size
read/write 'size' bytes starting at offset 'off'
to/from memory address 'addr', skipping bad blocks.
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nand read.raw - addr off|partition [count]

nand write.raw - addr off|partition [count]
Use read.raw/write.raw to avoid ECC and access the flash as-is.

nand erase[.spread] [clean] off size - erase 'size' bytes from offset 'off'
with '.spread', erase enough for given file size, otherwise,
'size' includes skipped bad blocks.

nand erase.part [clean] partition - erase entire mtd partition'

nand erase.chip [clean] - erase entire chip'

nand bad - show bad blocks

nand dump[.oob] off - dump page

nand scrub [-y] off size | scrub.part partition | scrub.chip
really clean NAND erasing bad blocks (UNSAFE)

nand markbad off [...] - mark bad block(s) at offset (UNSAFE)

nand biterr off - make a bit error at offset (UNSAFE)

U-Boot>

T HERYEIGIE 5 nand info/device d52, BE R Page size/OOB size/Erase size % NAND #58
HYAHREERE.

U-Boot> nand info

Device 0: nand0, sector size 128 KiB
Page size 2048 b
0OB size 64 b
Erase size 131072 b

U-Boot> nand device

Device 0: nand0, sector size 128 KiB

Page size 2048 b

00B size 64 b

Erase size 131072 b
U-Boot>

nand erase.chip 7] FIZ2RIEFREE(E NAND 455,

U-Boot> nand erase.chip

NAND erase.chip: device 0 whole chip
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99% complete.Erasing at 0x7fe0000 -- 100% complete.
OK
U-Boot>

THEESEGER Linux NZEEREE A NAND flash. Linux ARG E SR
DDR 0x500000 = {@Efirdl, A /N E0x190580 bytes. FRAFIEHEME %] NAND flash (R4 E
0x200000 HYArHE. ZA% FHE Linux ML 25 ERE NAND flash &[0 £ DDR 0x7FCO FY{irtE. £
1% 548 bootm a2 AR 5ERK Linux PAZAYFHE.

U-Boot> nand write 0x500000 0x200000 0x190580

NAND write: device 0 offset 0x200000, size 0x190580
1639808 bytes written: 0K
U-Boot> nand read Ox7FCO 0x200000 0x190580

NAND read: device 0 offset 0x200000, size 0x190580
1639808 bytes read: OK

U-Boot> bootm Ox7FCO

## Booting kernel from Legacy Image at 007FCO ...

Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB

Load Address: 00007FCO

Entry Point: 00008000

Vverifying Checksum ... OK

Loading Kernel Image ... OK
OK

Starting kernel

e nboot: ff NANDEEE Bk
AT

U-Boot> help nboot
nboot - boot from NAND device
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Usage:
nboot [partition] | [[[ToadAddr] dev] offset]
U-Boot>

TN HZEEEGIZ nboot @ Linux MRZZEAERE NAND flash {Ri%E 0x200000 ZE{E L
HEREHUE] DDR 0x7fc0 HYfiztik. S bootm #5<-52E Linux PIFZHYBHE.

U-Boot> nboot 0x7fcO0 0 0x200000

Loading from nand0, offset 0x200000
Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB
Load Address: 00007FcCO
Entry Point: 00008000
U-Boot> bootm 0x7fcO
## Booting kernel from Legacy Image at 00007fcO ...
Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB
Load Address: 00007FcO
Entry Point: 00008000
verifying Checksum ... OK
XIP Kernel Image ... OK
OK

Starting kernel

455 SPI flash fHEH@G2

2

U-Boot 7% SPI flash #HEAAY A, EFE sf probe/read/write/erase/update. 652 HIRR AT

U-Boot> help sf
st - SPI flash sub-system

Usage:
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st probe [[bus:]cs] [hz] [mode] - init flash device on given SPI bus and chip

select

sf read addr offset len - read len' bytes starting at offset' to memory
at “addr'

sf write addr offset len - write “len' bytes from memory at "addr' to flash
at “offset'

st erase offset [+]1len - erase len' bytes from “offset' "+len' round up

“len' to block size

sf update addr offset len - erase and write "len
to flash at “offset'

U-Boot>

bytes from memory at "addr'

Y BB, [ sf read/write/erase/update 2 Fil, MABSCENT sf probe B {E a5, sf
SH[DIFEE SPIHVZRSE » T 2 (EHE B SR SPI KF##EL Fy 18 MHz.

U-Boot> sf probe 0 18000000 |

T EEFHHEE Linux NAZIYEEAERE SPI flash 3EH(E| DDR. &5t & “sf probe”
SR E SPI B§# Ky 18 MHz. ZA1&F  “sfread” & —{EA/NEy 0x190580 fiZ 7CHY Linux
PIIZE ek 1¢ SPI flash fRF% & 0x4200000 HYfirHE2EHE] DDR 0x7FCO HYArHE. R4 A
bootm f5& k52 A Linux RAZHYBEHE.

U-Boot> sf probe

SF: Detected EN25QH16-104HIP with page size 64 KiB, total 16 MiB
U-Boot> st read Ox7FCO 0x200000 0x190580

U-Boot> bootm Ox7FCO

## Booting kernel from Legacy Image at 007FCO ...

Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB

Load Address: 00007FCO

Entry Point: 00008000

Vverifying Checksum ... OK

Loading Kernel Image ... OK
OK

Starting kernel
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4.5.6 SCIEASTS

e md BURIELIERAZA.
U-Boot> help md
md - memory display

Usage:
md [.b, .w, .1] address [# of objects]
U-Boot>

N EEF R B R 010000 ] 0x100ff AL IERE A .
U-Boot> md 0x1000
00001000: bffbcf5c 5ffb56ff fcff5f41 ff67760b \....V._A_...vg.

00001010: fcd227e3 dffefeeb 70cf7cb3 dbefc7cb e [.p....
00001020: fbda3e3b eb3e9ebb aa3abc95 e5fbbb2f S - A
00001030: ffbbb319 effe9d7d bfbeeb09 ff7b4f31 T 101.
00001040: f7bf3973 eaff296c e6fce35e 6fffcd7f s9..1)..A ... .. o
00001050: cfd28a65 8cd69f2b efeece87 677f3b8f LI ;-9
00001060: def67bld deff7ece 3ffd4003 ffbf32c2 Ao o~0.@.7.2..

00001070: feef5b67 ffdfa2e6 b7ffeld3 efffb707 gl
00001080: ed2fee4b 6fd852b9 cbf765dd 796dc3de K./..R.0.e....my
00001090: ff9fcff9 ef7bae38 efbOaff3 f8fdf324 8 $...
000010a0: fda577b7 cfbbebcc d5936aa0 088f362f Weeaan j../6..
000010b0: ffébae5a beff9dfl eadded74 3de9fd3d Z.k..... Eooo=n o=
000010c0: dbff79bf 6f32ccfl 89bfabbl fbafeebf Yeiii200iiiinn.

000010d0: 77f5b6cd bd7fe7fc 6e2366f2 dff7a5fc W f#n....
000010e0: f9ff160b edba6d6l fbf88f79 ffef7b76 co..am..y...vyi..
000010f0: 3efabd8c fbfaebe2 6f7d807a ffae9ace “..>....Z.}0....
U-Boot>

o mw: B AGERE
U-Boot> help mw
mw - memory write (fill)

Usage:
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mw [.b, .w, .1] address value [count]
U-Boot>

TN S E E R RS B4 word Y0 B E0x 10000 iE Az k.
U-Boot> mw 0x10000 O 4
U-Boot>

BB md S BN R A HE0x 10000ATHEAY R 2. Fi4{E word #hz 0.
U-Boot> md 0x10000
00010000: 00000000 00000000 00000000 00000000  ...vivivenennnnn

00010010: e58c3004 e59c3008 e0843003 e58c3008 .0...0...0...0..
00010020: ela01105 ela03305 e0613003 e0833005  ..... 3...0a..0..
00010030: ela02103 e0632002 ela02102 e0862002 P I I
00010040: e58282d0 e58242d4 e59f3220 e0831001  ..... B.. 2......
00010050: €5913110 e58232d8 e58262c8 e3a0300c .1...2...b...0..
00010060: e58232b4 e59f321c e5823014 e254a000 2...2...0....T.
00010070: 0a00006e ela02305 e0422105 e0822005 n....#...!B.. ..
00010080: ela03102 e0623003 ela03103 e0863003 .1...0b..1...0..
00010090: e59342d8 e51b0038 eb015a3f e1la03000 .B..8...7z2...0..
000100a0: e59f0le4 ela01004 ela0200a eb007cc5  ......... A (P
000100b0: ea00005e €2813040 ela03183 e083300e A...@0...1...0..
000100c0: e0863003 e2832004 e5822000 e5832008 O
000100d0: e08c3001 e283308e e1a03103 e0863003 .0...0...1...0..
000100e0: e2833004 e5837000 €2811001 e2800001 0. P
000100f0: e3500005 laffffee e€1a03305 e0433105 LPoLLL. 3...1c.
U-Boot>

® cmp: CE¥ECIEAS.

U-Boot> help cmp

cmp - memory compare

Usage:
cmp [.b, .w, .1] addrl addr2 count
U-Boot>
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N ZE EEGE L EECEEE A HE 0x8000 A1 0x9000 AN ZE, LLEHEFE K364 {[E word.
U-Boot> cmp 0x8000 0x9000 64

word at 0x00008000 (0xe321f0d3) != word at 0x00009000 (0xe59f00d4)
Total of 0 word(s) were the same

U-Boot>

®  mitest: SO IEASREE M.
U-Boot> help mtest

mtest - simple RAM read/write test

Usage:
mtest [start [end [pattern [iterations]]]]
U-Boot>

A2 (i R R R G TR AS A2 HE0xa00000 £ 0xb00000, B3 AHIAASE OxSaSaSaSa, JHIEIEL
s 0x20 (32) k.

U-Boot> mtest 0xa00000 Oxb00000 5a5a5a5a 20

Testing 00200000 ... 00b00000:

Iteration: 32Pattern A5SA5A5A5 Writing... Reading...Tested 32
jteration(s) with O errors.

U-Boot>

457 USB 4

® ysb: USB sub-system

usb: USB sub-system

U-Boot> help usb
usb - USB sub-system

Usage:
usb start - start (scan) USB controller
usb reset - reset (rescan) USB controller
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usb stop [f] - stop USB [f]=force stop

usb tree - show USB device tree

usb info [dev] - show available USB devices

usb storage - show details of USB storage devices

usb dev [dev] - show or set current USB storage device

usb part [dev] - print partition table of one or all USB storage devices

usb read addr blk# cnt - read “cnt' blocks starting at block “bTk#'
to memory address “addr'

usb write addr blk# cnt - write “cnt' blocks starting at block “blk#'
from memory address “addr'

U-Boot>

®  ysbreset

U-Boot> usb reset
(Re)start USB...
USBO: USB EHCI 0.95

scanning bus O for devices... 2 USB Device(s) found

scanning usb for storage devices... 1 Storage Device(s) found
U-Boot>
®  usb start

U-Boot> usb start
(Re)start USB...
USBO: USB EHCI 0.95

scanning bus 0 for devices... 2 USB Device(s) found

scanning usb for storage devices... 1 Storage Device(s) found
U-Boot>
® usb tree

U-Boot> usb tree
USB device tree:
1 Hub (480 Mb/s, OmA)
| u-boot EHCI Host Controller

|
|+-2 Mass Storage (480 Mb/s, 200mA)
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Kingston DT 101 ITI 0019E000B4955B8COEOB0158

U-Boot>

® usb info

U-Boot> usb info

1: Hub, USB Revision 2.0

- u-boot EHCI Host Controller

- Class: Hub

- PacketSize: 64 cConfigurations: 1

- Vendor: 0x0000 Product 0x0000 version 1.0
Configuration: 1
- Interfaces: 1 Self Powered OmA

Interface: 0

- Alternate Setting 0, Endpoints: 1
- Class Hub
- Endpoint 1 In Interrupt MaxPacket 8 Interval 255ms

2: Mass Storage, USB Revision 2.0
- Kingston DT 101 II 0019E000B4955B8COEOB0158
- Class: (from Interface) Mass Storage
- PacketSize: 64 cConfigurations: 1
- Vendor: 0x0951 Product 0x1613 Vversion 1.0
Configuration: 1
- Interfaces: 1 Bus Powered 200mA
Interface: 0

Alternate Setting 0, Endpoints: 2
Class Mass Storage, Transp. SCSI, Bulk only
Endpoint 1 In Bulk MaxPacket 512
Endpoint 2 out Bulk MaxPacket 512

U-Boot>

®  usb storage

U-Boot> usb storage
Device 0: Vendor: Kingston Rev: PMAP Prod: DT 101 II

May. 19, 2015 65 of 99 Rev. 0.9



NUC970 Non-OS BSP {& FH 1

NUVYOTON
»,»,»,»-.-.---e -

Type: Removable Hard Disk
Capacity: 3875.0 MB = 3.7 GB (7936000 x 512)
U-Boot>

® usbdev

U-Boot> usb dev

USB device 0: Vendor: Kingston Rev: PMAP Prod: DT 101 II
Type: Removable Hard Disk
Capacity: 3875.0 MB = 3.7 GB (7936000 x 512)

U-Boot>

® usb part

U-Boot> usb part

Partition Map for USB device 0 -- Partition Type: DOS

Part Start Sector Num Sectors UUID Type
1 8064 7927936 1dfcldfb-01 Ob Boot

U-Boot>

® usbread: 7 USBEEEAVES blk#' FALAEEEL “ent' {Eblock FIECIEES A7 "addr'.

® usb write: BFECIEASALIE “addr' YA ER|USBEEEREE “blk#' block, EE A “cnt' {H
block. T HEIZE{EFFIES USB 2B 4m5%T 0 FYEE2(E block 5535 AENE, B ANIANE LR
BEArHE 0x10000 HYANZE, FFE B 1{E block. AR FFEIUSB 2EE 4R5E 0 HYSE2(E block i
SEEVENE, SEEL 1 {# block FECERErkE 0x20000. H{& A cmp d35 LS B RS irkk
0x10000 #1 0x20000 HYNZ, EE¥HFRE 5y 1 {1 block (512 bytes).

U-Boot> usb write 0x10000 2 1

USB write: device 0 block # 2, count 1 ... 1 blocks write: oK
U-Boot> usb read 0x20000 2 1

USB read: device 0 block # 2, count 1 ... 1 blocks read: OK
U-Boot>

U-Boot> cmp 0x10000 0x20000 80

Total of 128 word(s) were the same
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U-Boot> |

®  ysbboot: {EUSB HLE Btk

U-Boot> help usb boot
usbboot - boot from USB device

Usage:
usbboot ToadAddr dev:part
U-Boot>

1E{5E Flusbboot #7427 Fil, WAESLE#E usb write #52 ¥ Linux NIZ 2% RE 55| USB 458,

usb write 655 E LA block AEEAr, B AN E block 4m59%. 1M usbboot& ¢ start
block(sector) FR#A=EHL Linux PIRZsZAE, R, FRAFTOAHEKIZE start(sector) HISRTE. 2 0751
usb part A2~ H, USB S5 E4RSE 0 YD &S,

U-Boot> usb part
Partition Map for USB device 0 -- Partition Type: DOS
Part Start Sector Num Sectors UUID Type

1 8064 7927936 1dfcldfb-01 Ob Boot
U-Boot>

AT start sector (block) 4m5Eiz 369 (0x171), R, FeffiE48 usb write f52 1 Linux
WIZEASFEE ] USB 25 E 45558 0 Y8 # 369(0x171) i block. Linux ARG A/INE 24
block, BEUNF.

Linux WAZSGEEE0E M TFTP = ICE FEEIEEAE iz ik 0x200000 AYH 75, ifi Linux P
W EAG RS RN By 1639808 bytes, 1639808/512 = 3202.75, (KlH:, 48452513203 (0xc83) fiEblock
AAFT Linux PNAZE 58,

U-Boot> usb write 0x200000 1f80 c83

USB write: device 0 block # 8064, count 3203 ... 3203 blocks write: OK
U-Boot>

BIAE, Linux WZZEAEEFIAE USB B4R 0 (Y55 #369(0x171) block, AL, FAfTAIEA
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%8 usbboot &2 Linux NAZEG A1 USB 455 F13EHF] DDR. f14 % bootm i
5ERK Linux PIAZ G,

U-Boot> usbboot 0x7fcO 0:1

Loading from usb device 0, partition 1: Name: usbdal Type: U-Boot
Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB
Load Address: 00007FcCO
Entry Point: 00008000

U-Boot> bootm Ox7fc0

## Booting kernel from Legacy Image at 00007fcO ...
Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB
Load Address: 00007FCO
Entry Point: 00008000
Vverifying Checksum ... OK
XIP Kernel Image ... OK

OK

Starting kernel

=T LA block Ay B AYTFHLTT =, U-Boot 1857 $% fatls Al fatload a4, FI LUBEHE SCF £47 (file
system) ZR7HL USB $EEHHIIEZE. THEEEGIF fatls a5 51 H USB 42E A EEAE
ZE, 1517545 fatload sp-oEREUSB 8B HEEHIE| DDR, &L bootm a5 Linux
NAZ .
U-Boot> fatls usb 0:1

1639808 vmlinux.ub

1 file(s), 0 dir(s)

U-Boot>

U-Boot> fatload usb 0:1 0x7fcO0 vmlinux.ub

reading vmlinux.ub

1639808 bytes read in 90 ms (17.4 MiB/s)

U-Boot>
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U-Boot> bootm 0x7fcO
## Booting kernel from Legacy Image at 00007fcO ...
Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB
Load Address: 00007FcCO
Entry Point: 00008000
Vverifying Checksum ... OK
XIP Kernel Image ... OK
OK

Starting kernel

4.5.8 BHESEEARRNET <

e sctenv: X EIRIEEE

U-Boot> help setenv

setenv - set environment variables

Usage:
setenv [-f] name value ...
- [forcibly] set environment variable 'name' to 'value ...
setenv [-f] name
- [forcibly] delete environment variable 'name'
U-Boot>

S EEE R RER R ipaddr 3% E £192.168.0.101
PR echo B RHY ipaddr AR

U-Boot> setenv ipaddr 192.168.0.101

U-Boot> echo $ipaddr

192.168.0.101

U-Boot>

o  saveenv: FHRIEEEIEE{EE] flash 1.
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U-Boot> help saveenv
saveenv - save environment variables to persistent storage

Usage:
saveenv
U-Boot>

® cnv: IREEEURMAGS
U-Boot> help env
env - environment handling commands

Usage:
env default [-f] -a - [forcibly] reset default environment

en¥ default [-f] var [...] - [forcibly] reset variable(s) to their default
values

env delete [-f] var [...] - [forcibly] delete variable(s)
env edit name - edit environment variable

env export [-t | -b | -c] [-s size] addr [var ...] - export environment
env import [-d] [-t | -b | -c] addr [size] - import environment
env print [-a | name ...] - print environment

env run var [...] - run commands in an environment variable
env save - save environment
env set [-f] name [arg ...]

U-Boot>

459 fEEGHC

B 7 JEAU-Boot SZ#2RYAR<, NUC970 U-Boot ¥t T —{EfRZHYar <, {H H Al H 1%
i, an RS RAT

U-Boot> help decrypt

X8
>
™
92

decrypt - Decrypt image(kernel)

Usage:

decrypt decrypt aes SrcAddr DstAddr Length - Decrypt the image from SrcAddr
to DstAddr with lenth [Length].
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Example : decrypt aes 0x8000 0x10000 0x200- decrypt the image from 0x8000 to
0x10000 and lenth is 0x200

decrypt program aes EnSecure - program AES key to MTP and [Enable/Disable]
secure boot.

Example : decrypt program aes 1 - program AES key to MTP and Enable secure
boot.
Examp]e : decrypt program aes 0 - program AES key to MTP but Disable secure
oot.

Notekthat before enabling secure boot, you have to burn U-Boot with the same
AES key!

Otherwise, your system will be locked!!!

I, T —(EAIZHBA Linux PIRE, TESTREBB TR 0x800000 AREFEISE RS ArbE 0XTFCO, A
/INBy 0x190580, 5521~

|U—Boot> decrypt aes 0x800000 Ox7fcO 0x190580

i ENESE AES key E] MTP » BJ DL decrypt program 54> > [EIRFIFHEE BN ZHEA secure
boot mode.

Flan - HEEsEk AES key ] MTP » {H” K™ BHRL secure boot » &Sl |:

[ u-Boot> decrypt program aes 0 |

Bk AES key F| MTP > [EIHFBARL secure boot » #-<41T:
[ u-Boot> decrypt program aes 1 |
EEME - ERIRL secure boot 2R > WVERER U-Boot #EiH Nu-Writer BERRES » /2 (H

FE—#2 AES key i » BAINR T reset SCEENT HEBE 1% » 2 EHT - SOERN - 75
M\%/J\/L‘\ o

4.5.10 MMC w4

® mmc: MMC sub-system
U-Boot 4% MMC fHEH @4 » BEFE read/write/erase/list/dev 25 »
AT

U-Boot> help mmc

mmc - MMC sub system

Usage:
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mmc read addr blk# cnt

mmc write addr blk# cnt

mmc erase blk# cnt

mmc rescan

mmc part - lists available partition on current mmc device

mmc dev [dev] [part] - show or set current mmc device [partition]
mmc Tist - lists available devices

U-Boot>

mmc list FI[-HFTA Y mmc device

U-Boot> mmc Tist

mmc: 0
mmc: 1
mmc: 2

U-Boot>

NUC970 7 ###y mmc device £3#E SD port 0, SD port 1 1 eMMC.
P DIRE & R EE SR mme device ZRIENECERE (nuc970_evb.h) EHLIT
—{EEFE

#define CONFIG_NUC970_SD_PORTO

#define CONFIG_NUC970_SD_PORT1

#define CONFIG_NUC970_EMMC

IR E /=T THf SD port 0 A1 SD port 1 » eMMC KR #EAT NAND [EIHFEH - BAEEZE
RBEFEHY o

15 SD port 0, SD port 1 f1 eMMC &$TEd » mmc device 4Rakal T~:

device 475% 0 =2 SD port 0

device 475% 1 2 SD port 1

device 475% 2 & eMMC

B3 E T4 %5 SD port 0 fil eMMC (R SD port 1) » WME(EHIEE
(nuc970_evb.h) - EE#s CONFIG_NUC970_SD PORT1 HJES -
[EHE F a4 mmce list BEIRVASE AT

U-Boot> mmc Tist

mmc: O

mmc: 1

U-Boot>

device 455% 0 /2 SD port 0
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device 475k 1 & eMMC

BEH P& H 525 eMMC (A5Z8F SD port 0 HISD port 1) » S ACERE
(nuc970_evb.h) ’ . CONFIG_NUC970_SD_PORTO F
CONFIG_NUC970_SD_PORT1 {JE3%

[ FH e mmce list BEIRYEE AT

U-Boot> mmc Tist

mmc: O
U-Boot>

device 475% 0 & eMMC

PUT Hys 2 (B F i SD port 0, SD port 1 71 eMMC Higs &R+ TH -
THAHEIGEEE mme dev ¥ EE RN device & device 1 (SD port 1) » FiEi
mmclist a5<-8r~ SD FAHREAERE. -

U-Boot> mmc dev 1

mmcl is current device

U-Boot> mmcinfo

Device: mmc

Manufacturer ID: 3

OEM: 5344

Name: SD02G

Tran Speed: 25000000

Rd Block Len: 512

SD version 2.0

High Capacity: No

Capacity: 1.8 GiB

Bus width: 4-bit

U-Boot>
T HEHIEFIE % mmc dev 272 E HiAY device & device 0 (SD port 0) -
mmec erase 3k#k[: SD R block 0x30 F1 0x31, #X{%7¢ DDR 0x8000 Hyfirhk# H& ¥k}
%] SD £fY block 0x30 #1 0x31, 1% F:EH! SD £/ block 0x30 F1 0x31 %] DDR
0x500000, 1% ELE DDR 0x8000 {1 0x500000 A&kl AR MEE S SD RAVIEREM: -

U-Boot> mmc dev O

mmcO is current device
U-Boot> mmc erase 0x30 2
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MMC erase: dev # 0, block # 48, count 2 ... 2 blocks erase: OK
U-Boot> mmc write 0x8000 0x30 2

MMC write: dev # 0, block # 48, count 2 ... 2 blocks write: OK
U-Boot> mmc read 0x500000 0x30 2

MMC read: dev # 0, block # 48, count 2 ... 2 blocks read: OK
U-Boot> cmp.b 0x8000 0x500000 0x400

Total of 1024 byte(s) were the same

U-Boot>

T HEEGE B mme dev 3 E &R device & device 2 (eMMC) »

mmc erase #K#kkE eMMC Ry block 1024 £l 2047, #R1%7% DDR 0x8000 fyfirik#E H
EiRlg] eMMC -FHY block 1024 71 2047, 7 1% FE8EL eMMC —RAY block 1024 %] 2047
%] DDR 0x500000, f:/4LL%f DDR 0x8000 {1 0x500000 HY& ki1 eMMC &
A IEREM:

U-Boot> mmc dev 2

mmc2(part 0) is current device
U-Boot> mmc erase 0x400 0x400

MMC erase: dev # 2, block # 1024, count 1024 ... 1024 blocks erase: OK
U-Boot> mmc write 0x8000 0x400 0x400

MMC write: dev # 2, block # 1024, count 1024 ... 1024 blocks write: OK
U-Boot> mmc read 0x500000 0x400 0x400

MMC read: dev # 2, block # 1024, count 1024 ... 1024 blocks read: OK
U-Boot> cmp.b 0x8000 0x500000 0x4000

Total of 16384 byte(s) were the same

U-Boot>

PR 7% mme @S FHl SD/eMMC Rz 4h » haf Dl fatls H1 fatload <577 HY
SD/eMMC RHfJREZE -

T HAVEGIZS L fatls 45551 SD port 0 FHYREZE - #41% A flatload a5 SD R
F1y Linux kernel g244:4% (vmlinux.ub) :EE{F] DDR 0x7fcO > Eé%EEI bootm 452K
Linux kernel 5t -

[ u-Boot> fatls mmc 0 |
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1639808 vmlinux.ub
0 4gsd.txt

2 file(s), 0 dir(s)

U-Boot> fatload mmc 0 O0x7fcO vmlinux.ub
reading vmlinux.ub
1639808 bytes read in 301 ms (5.2 MiB/s)
U-Boot> bootm Ox7fc0O
## Booting kernel from Legacy Image at 00007fcO ...
Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB
Load Address: 00007FCO
Entry Point: 00008000
Verifying Checksum ... OK
XIP Kernel Image ... OK
OK

Starting kernel

4.5.11UBI @34

® mtdparts : define flash/nand partitions

U-Boot 32 #F MTD partition fHEf&r< » G55 add/del/list 5 -
A AS AT

U-Boot> help mtd

mtdparts - define flash/nand partitions

Usage:
mtdparts
- Tist partition table
mtdparts delall
- delete all partitions
mtdparts del part-id
- delete partition (e.g. part-id = nand0,1)
mtdparts add <mtd-dev> <size>[@<offset>] [<name>] [ro]
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- add partition
mtdparts default
- reset partition table to defaults

this command uses three environment variables:

'partition' - keeps current partition identifier

partition := <part-id>

<part-id> := <dev-id>,part_num

'mtdids' - linux kernel mtd device id <-> u-boot device id mapping
mtdids=<idmap>[,<idmap>,...]

<idmap> := <dev-id>=<mtd-id>

<dev-id> := 'nand'| 'nor'| 'onenand'<dev-num>

<dev-num> := mtd device number, O...

<mtd-id> := unique device tag used by Tinux kernel to find mtd device (mtd-
>name)

'mtdparts' - partition Tlist

mtdparts=mtdparts=<mtd-def>[;<mtd-def>...]

<mtd-def> := <mtd-id>:<part-def>[,<part-def>...]

<mtd-id> = unique device tag used by Tinux kernel to find mtd device (mtd-
>name)

<part-def> := <size>[@<offset>][<name>] [<ro-flag>]

<size> := standard linux memsize OR '-' to denote all remaining space
<offset> := partition start offset within the device

<name> = "(' NAME ")'

<ro-flag> := when set to 'ro' makes partition read-only (not used, passed to
kernel)

U-Boot>

mtdparts %I /A HY mtd partitions

U-Boot> mtdparts

device nand0 <nand0>, # parts = 3

#: name size offset mask_flags
0: u-boot 0x00100000 0x00000000 0

1: kernel 0x01400000 0x00100000 0

2: user 0x06b00000 0x01500000 0

active partition: nand0,0 - (u-boot) 0x00100000 @ 0x00000000
defaults:
mtdids : nandO=nand0
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?tdpa;ts: mtdparts=nand0:0x100000@0x0 (u-boot) ,0x1400000@0x100000(kernel), -
user

U-Boot>

® ubi: ubi commands
U-Boot 374F UBI #HEEd 4 » BFE info/create/read/write 55 o
ST T

U-Boot> help ubi

ubi - ubi commands

Usage:

ubi part [part] [offset]

- Show or set current partition (with optional VID header offset)

ubi info [1[ayout]] - Display volume and ubi Tayout information

ubi create[vol] volume [size] [type] - create volume name with size
ubi write[vol] address volume size - Write volume from address with size
ubi read[vol] address volume [size] - Read volume to address with size
ubi remove[vol] volume - Remove volume

[Legends]

volume: character name

size: specified in bytes

type: s[tatic] or d[ynamic] (default=dynamic)

U-Boot>

ubi part BUREGEEE H AT 7 &

U-Boot> ubi part user

Creating 1 MTD partitions on "nand0":
0x000001500000-0x000008000000 : "mtd=2"

UBI: attaching mtdl to ubiO

UBI: physical eraseblock size: 131072 bytes (128 KiB)

UBI: logical eraseblock size: 126976 bytes

UBI: smallest flash I/0 unit: 2048

UBI: VID header offset: 2048 (aligned 2048)
UBI: data offset: 4096

UBI: attached mtdl to ubiO

UBI: MTD device name: "mtd=2"

UBI: MTD device size: 107 ™miB

UBI: number of good PEBs: 855

May. 19, 2015 77 of 99 Rev. 0.9



NUC970 Non-OS BSP {& FH 1

NUVYOTON
»,»,»,»-.-.---e -

UBI: number of bad PEBs: 1
UBI: max. allowed volumes: 128
UBI: wear-leveling threshold: 4096
UBI: number of internal volumes: 1
UBI: number of user volumes: 1
UBI: available PEBs: 17

UBI: total number of reserved PEBs: 838

UBI: number of PEBs reserved for bad PEB handling: 8
UBI: max/mean erase counter: 6/4

U-Boot>

ubi info B/ RZHE K. ubi (&

U-Boot> ubi info 1

UBI: volume information dump:

UBI: vol_id 0

UBI: reserved_pebs 826

UBI: alignment 1

UBI: data_pad 0

UBI: vol_type 3

UBI: name_len 9

UBI: usable_leb_size 126976
UBI: used_ebs 826

UBI: used_bytes 104882176
UBI: last_eb_bytes 126976
UBI: corrupted 0

UBI: upd_marker 0

UBI: name nandflash

UBI: volume information dump:

UBI: used_ebs

UBI: vol_id 2147479551
UBI: reserved_pebs 2
UBI: alignment 1
UBI: data_pad 0
UBI: vol_type 3
UBI: name_len 13

UBI: usable_leb_size 126976

2
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UBI: used_bytes 253952

UBI: last_eb_bytes 2

UBI: corrupted 0

UBI: upd_marker 0

UBI: name Tayout volume
U-Boot>

ubifsmount ZZZEubifs Sz {2k 247

U-Boot> help ubifsmount
ubifsmount - mount UBIFS volume
Usage:

ubifsmount <volume-name>

- mount 'volume-name' volume
U-Boot> ubifsmount ubiO:nandflash
UBIFS: mounted UBI device 0, volume 0, name "nandflash"
UBIFS: mounted read-only
UBIFS: file system size: 103485440 bytes (101060 kiB, 98 MiB, 815 LEBS)
UBIFS: journal size: 5206016 bytes (5084 KiB, 4 MiB, 41 LEBS)
UBIFS: media format: w4/r0 (latest is w4/r0)
UBIFS: default compressor: LZO
UBIFS: reserved for root: 5114338 bytes (4994 KiB)
U-Boot>

ubifsls 1] ubifs {4 & oy H S Esr
U-Boot> help ubifsls
ubifsls - 1list files in a directory
Usage:
ubifsls [directoryl]
- Tist files in a 'directory' (default '/'")
U-Boot> ubifsls
<DIR> 160 Thu Jan 01 00:08:09 1970 tt
U-Boot>

ubifsumount ElEkubifs S {4 245

U-Boot> help ubifsumount
ubifsumount - unmount UBIFS volume
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Usage:

ubi fsumount - unmount current volume
U-Boot> ubifsumount

Unmounting UBIFS volume nandflash!
U-Boot>

4.6 BUFEE

4.6.1 BEEHNICE

IR ;ﬁeﬂuf ﬁif NAND flash ~ SPI flash 5% eMMC > 8] LUE B EECE RS (nuc970_evb.h)
B DU = {EE

® CONFIG ENV IS IN NAND: 2 8 {7 (£ NAND flash

® (CONFIG ENV IS IN SPI FLASH: B iEs 74T SPI flash

® CONFIG_ENV_IS_IN_MMC; gz 8 7T eMMC

TR > = HREE S Ay -

RS EFAT flash MRS ERIRF 4IRS NI 2= A/ NTHECERE (nucd70_evb.h)

DUR W 2 i A A

® (CONFIG_ENV_OFFSET: Bt S 8 7 F flashAImiL & -

® (CONFIG_ENV_SIZE: {REF4R RIS BN ZE M A/ -

o W THESE IR IR S R i B A SRR 22 R AN o B A W E E Z A B E R
ﬂ‘ °

4.6.2 THRAERBESEEE

& flash FRNFAEERIEEEI > U-Boot B ! THEEHY—4HERIR S > DUT /& U-Boot THESHY
fa S

®  baudrate

Console baudrate , ELi7 /& bps. baudrate E{E A H 7Y nuc970_evb.h  HH#J CONFIG_BAUDRATE

® bootdelay

BRI 8. B EIE BN, # MEMiE#EE g e U-Boot £A#1T bootemd
rR Y2 RIS, bootdelay BB AR A nuc970_evb.h 1y CONFIG_BOOTDELAY
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® cthact
Peifi 5 AiE—{& interface HIAREE £ active, IRl Fy nuc970 ethernet BEENFEZERE device name £y
emac, R ethact HLEEZS B emac

® cthaddr
Ethernet mac address. ethaddr #{E 2K B 7 nuc970_evb.h H#y CONFIG_ETHADDR

® stderr

B IE stderr » THRX{EE serial
® stdin

FE stdin > FHEAEE serial
® stdout

% E stdout > THEE(EE serial

4.6.3 aSHIA

FFLR A S A B

® bootcmd

£ U-Boot Bit%, U-Boot & H i {Thootemd HH AT a2 Hil A

T EE R Rbootemd AL IAEE Ry (ESPL flash {RA%E0x200000 Y5 EEL Linux
WiZsZBAES] DDR 0x7fc0 YAk, WS8Rk Linux WAZBIRE. i%, soieRRm B BT
SPI flash.

8—B1oco(*§> set bootcmd st probe\; sf read O0x7fcO 0x200000 0x190580\; bootm
x7fc

U-Boot> saveenv

Saving Environment to SPI Flash...

SF: Detected EN25QH16-104HIP with page size 64 KiB, total 16 MiB
Erasing SPI flash...writing to SPI flash...done

U-Boot>

4.6.4 HriuIREEsEE]

BT U-Boot SHFITIBSIEM > 41 - NUCOTO U-Boot 74 £ 175 A1 s

®  spimode: ZEF SPI {24 = FEone-bit B Quad mode. 5% & spimode IV SFE AT *
U-Boot> setenv spimode mode

S mode BATTLLE 1 2 4.

1: one-bit mode
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4: Quad mode
4, B SPI 5% £ Quad mode

[ U-Boot> setenv spimode 4 |

AERAREY SPI flash IR 75 Quad mode, 7R A LU spimode 2% 5 one-bit mode

U-Boot> setenv spimode 1 |

SCIRERE BB FE] flash o

U-Boot> saveenv |

® watchdog: TEF watchdog timer THEEZEFIHH. 2% & watchdog FYAT SRR *
U-Boot> setenv watchdog mode

2% mode 7] LLSE on ZX, off.

on: watchdog timer ZHEEFTBH

off: watchdog timer THREREHE

40, B watchdog THAE B HE

U-Boot> setenv watchdog off |

WL ZELE W7 watchdog THEEFTH

U-Boot> setenv watchdog on |

SCIPRAERIE R B 7 2] flash o,

U-Boot> saveenv |

4.7 mkimage T.H
U-Boot 2 #&—E R EIVEEAERE N, FTEET#EL - GEFF flash ~ BT, 15 e GE I A B0 HE:
® Linux N#%
® A

® Binaries
® RAM disk & {545
1B AR BIRE B EE b
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4.7.1 {HF mkimage EAEGBLE

mkimage T ELAE tools/mkimage, I EMYEEFEMHEF ARM Linux PN#%AY ELF f&% (970image)
7 mkimage FTELRE—EFZEAE (970image.ub). Linux AL FEkfzEE 0x7c0 » YTrikZE
0x8000.

u-boot/tools# ./mkimage -A arm -0 linux -T kernel -a 0Ox7fcO -e 0x8000 -d
970image 970image.ub

Image Name:

Created: Fri Aug 8 14:38:39 2014

Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1601.31 kB = 1.56 MB

Load Address: 00007FCO
Entry Point: 00008000

%'HE CPU Z2H# £y arm
-O: nxﬁoperatmg system £ linux
-T: B GAET R B %
-4 B NEkfiriE s 0x7fc0
-¢: RCEAE A A B By H By 0x8000
-d: BB GAER A Ry 970image

4.7.2 Checksum 5157770 (SHA-1 2 crc32)

mkimage tool Fat B &5 AE E’] checksum » i IEEUEFIRAT AR AETH -

%38 bootm FETENF > bootm EEHEEZGAERT checksum » M FISZAGAEBERY checksum i EL#ES -
WR-FREAY checksum %’MEZ:IEJ s BLEHUER “Verifying Checksum ... Bad Data CRC” $5ER%
B SEESE R MSERTE checksum BUEAEE » A€ IR “Verifying Checksum ... OK”
HERE - MR ELE TR -

JFA mkimage tool ETEFAZAENY checksum FEUEERA cre3? @ Bl EE - [LIE
BF 5 NUC970 #ritgiEiE SHA-1 REFEFAGHERY checksum » (R Ry B ER SRS AR - AT LAA]

DAt -
NUC970 #Y mkimage tool #ridin 7 —{E<8 “-S” FKI5EEHE Linux NZ checksum AYETEL
Hle

JFZ mkimage tool EFEEGAEAT checksum JF=UEEE cre32 » NUC970 $EftsE— fléié
SHA-1 » TEE’]@EWWBE%% SHA-1 P& Linux NEZAY checksum. A1 F£:8  “-S shal”
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| sm A5 b ELFRE nuc970_evb.h H1HY CONFIG NUC970 HW CHECKSUM #ETEFTfH ©

u-boot/tools# ./mkimage -A arm -0 linux -T kernel -S shal -a 0x7fcO -e
0x8000 -d 970image 970image.ub

Image Name:

Created: Fri Aug 8 14:39:47 2014
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1601.31 kB = 1.56 MB

Load Address: 00007FCO
Entry Point: 00008000

-A: 5% E CPU 2264 By arm

-O: #¥'Boperating system £ linux

-T: BB GAER R R

-S: B EETHE X checksum HYJ7 30 Fy shal
-a: 5B Mk firhk By 0x7fc0

-¢: BRI ARG A5 I Ky 0x8000

-d: BB RARAENY AR By 970image

SR BEIE(E T cre32 ZARETE N ZAchecksum » &FIEOT © Ji 28 “-S cred2” - [FEFEEED
BRI nuc970_evb.h 1Y CONFIG_NUC970_ HW_CHECKSUM #ETH -

u-boot/tools# ./mkimage -A arm -0 linux -T kernel -S crc32 -a 0x7fcO -e
0x8000 -d 970image 970image.ub

Image Name:

Created: Fri Aug 8 14:39:47 2014
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1601.31 kB = 1.56 MB

Load Address: 00007FcO
Entry Point: 00008000

-A: $%E CPU 2284 By arm
-0: - Hoperating system £ linux
-T: BB GAER ] A
-S: B BEFE NI checksum Ay 7= B cre32
-4 e NEk ik s 0x7fc0
- S BT AR R 0x8000
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-d: BB BHENTACIE Ry 970image

4.7.3 AES fn&ThiE

54N > NUC970 #J mkimage T EL ¥ AES JIFEHILHEE » B0 T Wi(EHTHI 28,

-E AES, B2 GE#ETINE © DR - K $57E AES IEHERI key fFAEM—EEZE - T
TS (EE RS —E ARM Linux WIZs2E4E (970image) #EfTITEINEENE > AES 1%
Y key JRAE key.dat H* o Linux PIRZ F#ELHEZ 0x7fc0 » B TAzHEZ 0x8000.

u-boot/tools# ./mkimage -A arm -0 linux -T kernel -a O0x7fcO -e 0x8000 -E AES
-K key.dat -d 970image 970image.ub

Image Name:

Created: Fri Aug 8 14:39:47 2014

Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1601.31 kB = 1.56 MB

Load Address: 00007FCO
Entry Point: 00008000

-A: 3¢E CPU 2468 5y arm

-O: ¥ Eoperating system £ linux

T: SRR B PIH

- BB MR HE Ry 0x76c0

e SRS HE A B 5 LB 0xB000

& REHERIIICT B IT0image

E: SE AR BAES

K: f55E AES a3 FIHY key FrsiaIfs

1 mkimage [F H$% (tools/) NH—{#440l key.dat (FEZE - 1S {EE Rt ES1ER AES INZEF
A key ° {HFE 1] LL4RER key.dat ZRIEET key

key.dat BN BT
0x34125243
0xc41a9087
Oxal4cae80
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0xc4c38790
0x672cal87
0xd4f785al
0x562falch
0x78561198

HF—%IH 417 bytes > —IHFH 851 -

EF—FINFER Ox » BRI BHEEW key » BB Ox RIAIAVEFRIT -
EEEEFERL Linx FASRE BN > WRE Windows T4mi#E key.dat FHEEHE
Linux J&& FEF > 55 F dos2unix T E##H4 key.dat HVAEE > BRI &858 key ©
u-boot/tools$ dos2unix key.dat

dos2unix: converting file key.dat to Unix format ...

4.8 ZeMRE
4.8.1 hi#

Fo TR GAE (B0 Linux kernel) AYZelE - B NBHGZ BN E » FfTEH
mkimage T B¥HZEAEMEITINE (raE - TIEIZH Linux kernel SR AES N5 HEEHT:

u-boot# ./mkimage -A arm -0 Tinux -T kernel -a 0x8000 -e 0x8000 -E AES —-K
key.dat -d vmlinux.bin vmlinux.ub

482 fEm

Bt ] DAEa S5 £ decrypt By < ¥ G TR - T EEEERSIZE
MBI Linux kernel » fEECIEAS 4L 0x200000 fiF FIECIEAGALHE 0x400000 » AN
Fy 0x190580 » a4 h

[ u-Boot> decrypt aes 0x200000 0x400000 0x190580 |

4.8.3 JEf@

RAG I E R > FEEGSS T md EEda< - BURHERERAE > AP ERENNE
Mo EEERET -

SHEPEEZ 2 AN » FRIEEATT
® B md dr St -
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4.9

&4 include/config_cmd_default.h
¥ #define CONFIG_CMD_MEMORY iZ7T:3 F#fe o

Watchdog timer
4.9.1 Watchdog timer HCE

FELHEE NUC970 1Y watchdog timer THEEFTBE > 5518 nuc970_evb.h & LU N W {EE ZF 5 -

#define CONFIG_NUC970_WATCHDOG
#define CONFIG_HW_WATCHDOG

2z » 55K NUC970 /Y watchdog timer THEERREE - SH L IHI N {8 F8 L FE . -

4.9.2 Watchdog timer ERIEESEEE

& NUC970 FYBCE watchdog timer THEEEFTEANS - F oo DU EEEIS 8 “watchdog” %5
“off” B¢ “0" - B[ watchdog timer THEEREFE - A LMELXACEAE N B dmae ©

U-Boot> set watchdog off
U-Boot> saveenv

P ZE R watchdog timer THREFTHE > RERIEEEL “watchdog” &%/ “on” BH[ o

U-Boot> set watchdog on
U-Boot> saveenv

EERE  BHURESY “watchdog” 1% 0 LTS saveenv di S BHERIREE S “watchdog”
EFF flash

‘& NUC970 HINCE watchdog timer TIREERAET - EUIRIEESE “watchdog” XA REE
Y o

4.9.3 Watchdog timer AVEF[EIEFE
‘& Watchdog timer THEEFTHHR - A H B 14 #P 2 1% > Watchdog timer FEE 24t » U-

Boot EHTBHI ; FE MFAE U-Boot an %I Moep—fEan< (Wi A Enter $#) Z1& » G
ST 14FD -
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4.10 U-Boot LCD
4.10.1NUC970 LCD BETAA

U-Boot FAt&EIZEF - & LOGO K U_Boot MHEHEREE~IE LCD mEifi | - NUC970 U-
Boot £+ LCD MR RHYAAL T

4.10.2 AT E A 1.0GO

LOGO #YE/r &R Nuvoton LOGO » WRFEH R HA /A FHY LOGO » FlIa1A 554718 K
abc » LOGO [ElfE £ abc.bmp > HEEAIT:

® K abc.bmp FEZEEEF tools/logos H kT~
® (&1 tools/Makefile

FEHRENLLT =17

ifeq ($(VENDOR),nuvoton)

LOGO_BMP= logos/nuvoton.bmp

endif

FE= T2 ' ELUT =17

ifeq (3(VENDOR),abc)

LOGO_BMP-= logos/abc.bmp

endif

4.11 GPIO

U-Boot GPIO ' RAYER & 52K EE5E LED °
NUC970 U-Boot £2 5% GPIO fYTHEE » FF Bl LUZEHE GPIO BEENFE =0/ A 27 HL GPIO °

4.11.1NUC970 GPIO

NUC970 #J GPIO port E2$E port A ~ port J » & port 75 16 & pin Ml °
{B GPIO port C B pin 15 F1 GPIO port J #9 pin 5~15 ZA~EEHY » sZ0(ER -
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NUC970 U-Boot ¥5—#E pin fllEZE—(E GPIO 4852 » {5140 GPIO port A #Y pin 0 4R5EHLE
GPIO_PAO » GPIO port B #9 pin 2 &m5Ext= GPIO_PB2 » DUM:JEH#E -
FFEAE[E A NUC970 GPIO BEEnE=Hs » #LEEA GPIO 455k °

4.11.2 GPIO BEEHfE=/1iE

NUC970 #2ft LT Y GPIO APIs

int gpio_request(unsigned gpio, const char *1abel);
int gpio_direction_input(unsigned gpio);

int gpio_direction_output(unsigned gpio, int value);
int gpio_get_value(unsigned gpio);

int gpio_set_value(unsigned gpio, int value);

i AP (5 —(E S8 Z GPIO 4R95% -
® gpio_request

HERGPIOE R IEAEMEA - B (HSBAAE] - 0 #XHI -
JOSRIEERT GPIO pin EAYHAEIEANIIAE (FF GPIO) » SRS -
i - & IAEZEEE A GPIO port DO B » i1 LA A:
| gpio_request(GPIO_PDO,NULL); |
{E2a% port DO EHUIHAEIHAMIIAE - & 3R PAIRERAAS -

| [gpio_request] Please Check GPIO pin [96], multi-function pins = 0x6 |

® gpio_direction_input

i GPIO pin 5% R AR -

® gpio_direction_output

i GPIO pin s Fsl i WFEEwHE -
® gpio_get_value

sHHY GPIO pin HYEH -

® gpio_set_value

25 5E GPIO pin HYlsHH -

4.11.3 {#EfH#EH]

NS {EEFHEEF GPIO port GO ~ port G5 HYE{EES B 0x101010 °
gpio_request(GPIO_PGO,NULL);
gpio_direction_output(GPIO_PGO, 0);
gpio_request(GPIO_PG1,NULL);
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gpio_direction_output(GPIO_PGl, 1);
gpio_request(GPIO_PG2,NULL);
gpio_direction_output(GPIO_PG2, 0);
gpio_request(GPIO_PG3,NULL);
gpio_direction_output(GPIO_PG3, 1);
gpio_request(GPIO_PG4,NULL);
gpio_direction_output(GPIO_PG4, 0);
gpio_request(GPIO_PG5,NULL);
gpio_direction_output(GPIO_PG5, 1);

4.12 {EECAIEENR
HFIFRE—H PC, %PC AEE IP firkk il H 2 TFTP/DHCP(E] Ak as e IR 2.

4.12.1 5% EEE IP firhk

1. %L ocal Area Connection ( Control Panel -> Network and Internet -> Network Connections
 OLLC e e

@u'l ﬁ-‘ » Control Panel » Network and Internet » Network Connections » v l +y ‘

Organize ¥

- 5
nuvoton.com —~ Disabled

: Local Area Connection l: VirtualBox Host-Only Network
. \2 o
Broadcom NetXtreme Gigabit Eth... @ VirtualBox Host-Only Ethernet Ad...

2. Bhi%EProperties

May. 19, 2015 90 of 99 Rev. 0.9



NUC970 Non-OS BSP {& FHFfiit

NUVvVOTON
—

@uv‘t@ » Control Panel » Network and Internet » Network Connections » v l ‘,l r
Organize v Disable this network — _— —_— o~
U Local Area Connection Status u

= | Local Area Connection
* _ nuvoton.com L General

G Broadcom NetXtreme Giga

Connection
IPv4 Connectivity: Internet
IPv6 Connectivity: No Internet access
Media State: Enabled
Duration: 2days 07:26:45
Speed: 100.0 Mbps

Activity
=y
Sent —— *g‘ ——  Received

Bytes: 49,841,153 | 207,470,581

(rm—
[ &propertes ||| iDisable | Diagnose |

3. BE#E Internet Protocol Version 4 (TCP/IPv4)
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U Local Area Connection Properties u

Networking | Authentication

Connect using:

: & Broadcom NetXireme Gigabit Ethemet ‘
This connection uses the following items:

% Client for Microsoft Networks |
g\/utualBox Bridged Networking Driver ]
451 205 Packet Scheduler

45} File and Printer Sharing for Microsoft Networks
-4 Intemet Protocol Version 6 (TCP/IPv6

.
4. Link-Layer Topology Discovery Mapper |/0 Driver
<& Link-Layer Topology Discovery Responder

Install.. [ Uninstall Propetties |

Description
Transmission Control Protocol/Intemet Protocol. The default

wide area network protocol that provides communication
across diverse interconnected networks.

oK || cancel |

4. EEIEE IP firkk
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7 -
Internet Protocol Version 4 (TCP/IPv4) Properties m
General
You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.
[ (7) Obtain an IP address automatically
I (@) Use the following IP address:
: IP address: 192 .168 . 0 .100
i Subnet mask: 255,255 .255 . 0
' .
Default gateway:
Obtain DNS server address automatically
(@) Use the following DNS server addresses:
|
Iu Preferred DNS server:
Alternate DNS server:
[T validate settings upon exit
= [ o ][ cance |

4.12.2 TFTP 71 DHCP {5322
TFTPD32 & —{E %  JACHEAFERATER, B & ETFTP A1 DHCP EIIRESEINEE. 7L
ANTIEE ol 1

http://www.jounin.net/tftp-server-for-windows.html
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" ¥ Thpd32 by Ph. Jounin
Current Directory  |[E ST RIEE v Browse |
Server interfaces  |132.168.0.100 Broadcom v|  Show D |

Tftp Server |Tftp Client | DHCP server | Syslog server | DNS server | <] » ]

peer I file | start time |_p@gr_e_s§_[

< | 1 ] )

About I | Settings I I Help I

HEIEE Settings FH AL B TFTP server 1 DHCP server.
& TETP server HIRE 22147 5% B 8%
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I% Thpd32: Settings

GLOBAL TFTP | DHCP| SY5LOG |

“Base Directory

|CACWWena\TFTP Browse |

~TFTP Security TFTP configuration
" None Timeout [seconds) 3
% Standard Max Retransmit 6
" High Tftp port 69
" Read Only local ports pool
—Advanced TFTP Options

[V Dption negotiation

[ PXE Compatibility

¥ Show Progress bar

[V Translate Unix file names

[ Bind TFTP ta this address [ |
7 Allow "' As virtual root

[ Use anticipation window of lD_ Bytes
1 | T Hide Window at startup

[7 Create "dir.tst" files

™ Create md5 files

™ Beep for long transfer

oK I Default | Help l Cancel I

2% B DHCP pool definitions. | [ %2 {# & 1iEF IP pool start address &% £ 192.168.0.102
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[ Tpd32: Settings . T ==
GLOBAL | TFTP  DHCP | 5YSLOG |

= DHCP Pool definition =
IP pool start address  [192.168.0.102
i éi_ze of pool [4

Lease [minutes) 12830
Boot File |
~DHCP Options
Def. router (Opt 3) [192168.0.100
Mask (Opt 1) [192165.0.255

DNS Servers (Opt6) [
WINS server (Opt44) [
NTP server (Optd2) [
SIPserver (Opt120) [
Domain Name [15) |

Additional Option [0 |

- DHCP Settings
V¥ Ping address before assignation
[V Persistant leases
[ Double answer if relay detected

[ Bind DHCP to this address [127.001 ~|
i nK l Nefault | Heln | Canrel |

4.13 Jntk SPI flash Ft&EERE
BRIt SPI BN > U-Boot 7B “sfread” &% » ¢ SPI flash /& Linux NIZEEHIE]
DDR - 7 bootm a5 5EE A « JRZN0H SPI flash FAMEZERE > TI{EEEs SPI ZE(EZE
& > DLK bootm B IEFE R ER FHRERSETHL checksum 57772 ©

4.13.1 &5 SPIE(FHE

FEE SPI#EEERE ] LIRE R AT -
® % SPIAE{EFE Quad 5z

® fii SPI s
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PUF By S R 4 8 spimode #% 5 4 » 5 SPI #E{E1F Quad 2 » 5C15HH saveenv 654
EEE RS spimode FEFE flash © FFiA M sf probe 752 F SPI N §8 551 iy = %K (18 MHz) ©

U-Boot> set spimode 4

U-Boot> saveenv

Saving Environment to SPI Flash...

Erasing SPI flash...writing to SPI flash...done
U-Boot> sf probe 0 18000000

SF: Detected w25Q128 with page size 4 KiB, total 16 MiB
U-Boot>

4.13.2 BEFH SHA-1 EAEEE checksum

bootm BEt&AHEFE R FIRERSETE checksum >t A] DAKEFIBHIEIFRT - 5525 4.7.2 ZEiERAH
SHA-1 HER& 15 checksum > 2R4E%T bootm BRAHFR -

4.14 XEEH

U-Boot SPI sub-system H #ii = 57H NUC970 SPIO. ‘BB {s FH HBalfr 435Il PB.6, PB.7, PB.S,
PB.9, PB.10, LA PB.11. (R, FROMERGH 15 5L pin 27575 1ERERt iRz,
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5 KRAERESE
heAsk | HER g

0.9 May. 19, 2014 YRR EEAT
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property damage.
Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and
other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and
liabilities thus incurred by Nuvoton.

Please note that all data and specifications are subject to change without notice
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners,
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