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The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NUC970/N9H30 microcontroller based system design.
Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.
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1 U-Boot {EHEREA
U-Boot j&— {8l F BN AR RGEFIEEAER > TR E AR EET B L84S
i, EFEARM ~ MIPS ~ x8681 68K o EHE—ELGNUMAH AT 58 2 T EAaHY H FHER
#8 o U-Boot 2% N¥ITKE:
® 4% Nk TFTP, BOOTP, DHCP

E& 1Nk s-record, binary (via Kermit)

Flash &3 $£Fx, 38, &

Flash ZUA1]: SPI flash, NAND flash

sUiEfRe TH: 38, 55, /8, thi

R H 2 shell: €54, A

NUC970/N9H30 U-Boot AR A v2016.11 7 TN HiZE#H4S K
http://www.denx.de/wiki/U-Boot/SourceCode

U-Boot H4E_E ¥ S IELE A FERAT 40
http://www.denx.de/wiki/view/DULG/UBoot

ECE
U-Boot 52 FJECERY » U-Boot v2016.11 SZRFRERCE /= » BB —(E BN AL EAE H Y&
THEREKREEARNIEE - £ (F B EEERILE -
1.1.1 4RiRACERE
NUC970/NOH30 FCEFEALFY include/configs/ HEk T > LA N 4rE M 4HBECERE nuc970 evb.h

iNESEVE S
#define EXT_CLK 12000000 /* 12 MHz crystal */
#define CONFIG_SYS_TEXT_BASE 0xE00000

#define CONFIG_SYS_LOAD_ADDR 0x8000

#define CONFIG_SYS_MEMTEST_START 0xA00000

#define CONFIG_SYS_MEMTEST_END 0xB00000

#define CONFIG_ARCH_CPU_INIT

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

#define CONFIG_SETUP_MEMORY_TAGS 1

® EXT CLK: #ME S IRAEZS » timer BEENFE R WAL E 2B T
® CONFIG SYS TEXT BASE: &% U-Boot ##45 ik

® CONFIG SYS LOAD ADDR: E4{& 5 FrEE NEfrtlk

® CONFIG SYS MEMTEST START: st {&fs HIstHIkEAa A HE

® CONFIG SYS MEMTEST END: =0 {8 B lEt Y 45 o iz 1

efine 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_HW_WATCHDOG

#define CONFIG_SYS_BOOTM_LEN 0x1000000 /* 16MB max kernel size */
#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}
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#define CONFIG_NUC970_EMACO

#define CONFIG_NUC970_ETH

#define CONFIG_NUC970_PHY_ADDR 1
#define CONFIG_ETHADDR 00:00:00:11:66:88
#define CONFIG_SYS_RX_ETH_BUFFER 16 // default is 4, set to 16 here.

#define CONFIG_SYS_DCACHE_OFF

® CONFIG _SYS USE_SPIFLASH: {if SPI flash

® CONFIG _SYS USE NANDFLASH: {#iF NAND flash

® CONFIG_ENV_IS IN NAND: ERBEE 857 F NAND flash

® CONFIG ENV IS IN SPI FLASH: 888 477 1F NAND flash H

® CONFIG ENV IS IN MMC: BRI #EEFAE eMMC H

® CONFIG_ HW WATCHDOG: 7B watchdog timer ThEE (CONFIG_NUC970 WATCHDOG &
ELSEaL)

® CONFIG_SYS BOOTM _LEN: 7EZ boom S fEfEBRGENIZIN R KR

® CONFIG SYS INIT SP ADDR: &% ¥4 LRSS 1

® CONFIG BAUDRATE: &8 [If i

® CONFIG NUC970_ EMACO: {# F NUC970/N9H30 EMACO

® CONFIG NUC970 EMACI: {# /] NUC970/N9H30 EMAC1

® CONFIG NUC970 ETH: s¢#& NUC970/N9H30 Ethernet

® CONFIG NUC970 PHY ADDR: PHY firtik

® CONFIG _ETHADDR: MAC firfi:

® CONFIG SYS RX ETH BUFFER: Rx Frame Descriptors {5

® CONFIG SYS DCACHE OFF: f##s D cache

/-.‘:

* BOOTP options

-.‘:/

#define CONFIG_BOOTP_BOOTFILESIZE 1
#define CONFIG_BOOTP_BOOTPATH 1
#define CONFIG_BOOTP_GATEWAY 1
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#define CONFIG_BOOTP_HOSTNAME 1

#define CONFIG_BOOTP_SERVERIP /* tftp serverip not overruled by dhcp server

® CONFIG_BOOTP_SERVERIP: TFTP {alflkgsay IP N &#ii sk DHCP {Elfke3Y IP

#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

N N = = = = T = T =

#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_CMD_NAND_YAFFS2 1

#define CONFIG_YAFFS?2 1
#define CONFIG_SYS_MAX_NAND_DEVICE 1
#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 */
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#define CONFIG_ENV_OVERWRITE
#endif
#endif

#define CONFIG_SYS_NAND_U_BOOT_OFFS 0x100000 /* offset to RAM U-Boot
image */

#define CONFIG_SPL_TEXT_BASE 0x200

#define CONFIG_SPL_STACK 0xBC008000

#ifdef CONFIG_NAND_SPL

/* base address for uboot */

#define CONFIG_SYS_PHY_UBOOT_BASE (CONFIG_SYS_SDRAM_BASE + OXEOOOOO)
#define CONFIG_SYS_NAND_U_BOOT_DST CONFIG_SYS_PHY_UBOOT_BASE /*
NUB Toad-addr */

#define CONFIG_SYS_ NAND U_BOOT_START CONFIG_SYS_NAND_U_BOOT_DST /*

NUB start-addr

#define EONFIG_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
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#endif //CONFIG_NAND_SPL

® CONFIG_NAND NUC970: BHEZ NUC970/NOH30 NAND ZfifE

® CONFIG CMD NAND: {# [ nand i< IhEE

® CONFIG MTD DEVICE: Et#Eh MTD 45

® CONFIG MTD PARTITIONS: Et#h MTD 4y1&

® CONFIG CMD UBI: Ez&@f UBI

® CONFIG CMD UBIFS: E#h UBIFS ST Z4

® CONFIG_CMD_MTDPARTS: MTD 4} &4

® CONFIG_RBTREE: E# UBI 5 &ML &

® CONFIG_LZO: By#) UBl =ML E

® MTDIDS DEFAULT: 2%E MTD £ f#, 52 AIRZ R AR E—EL

® MTDPARTS DEFAULT: S I&ACE

® CONFIG CMD NAND YAFFS2: Ei#EhY AFFS2/Y 4

® CONFIG_YAFFS2: E@;YAFFS%E%T?%Z}E

® CONFIG SYS MAX NAND DEVICE: EEZENAND L5 (##

® CONFIG_SYS NAND BASE: FE#NAND controller base firtik

® CONFIG_ENV_OFFSET: ¥R E T flash HHYRAZALUE

® CONFIG _ENV_SIZE: {58481 S8y 22 i AN

® CONFIG ENV SECT SIZE: {% ”ZAE-&* EESER B ZE FEIAY sector A/

® CONFIG_ENV_RANGE: EFHREEHAVEFHIE - #i[&/ZE CONFIG_ENV_OFFSET Z|
CONFIG _ENV OFFSET + CONFIG ENV RANGE. (& #HF|EEFIREES S8 block EIFEHE
H# > U-Boot & ERZ B 87 2 T —1{& block)

® CONFIG _SYS NAND U BOOT OFFS: U-Boot fit#£ NAND FHy{mf& Azl

® CONFIG SYS UBOOT SIZE: U-Boot & A4 2 [H] (code + data + heap)

® CONFIG SYS PHY UBOOT BASE: U-Boot B &R EE AR YL 1l

® CONFIG SYS NAND U BOOT SIZE: U-Boot {445 K/

® CONFIG SYS NAND PAGE_SIZE: NAND flash —{[ page HYA/)\

® CONFIG_SYS NAND BLOCK_SIZE: NAND flash —{[ block HYA/]N

® CONFIG SYS NAND PAGE COUNT: NAND flash —{& block 75 %4{[# page

/* SPI flash test code */
#ifdef CONFIG_SYS_USE_SPIFLASH

#define CONFIG_SYS_NO_FLASH 1

#define CONFIG_NUC970_SPI 1

Sept. 08, 2020 Page 8 of 87 Rev. 1.10



NUC970/N9H30 U-Boot v2016_11 i FH Ffi}

NUVYOTON
pre3§$§;:—-—-., . _—_—_— e — — — -

#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

® CONFIG_CMD_SF: {# /] SPI flash HY sf &< IhEE

® CONFIG_ENV_OFFSET: RRIRE T flash HHYRAZALIL
® CONFIG_ENV_SIZE: {rBE 4R BRI S BT ZE i AN

® CONFIG ENV SECT SIZE: IREEZSEREHY sector A/

#define CONFIG_SYS_PROMPT "U-Boot> "

#define CONFIG_SYS_CBSIZE 256

#define CONFIG_SYS_MAXARGS 16

#define 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 s
® CONFIG SYS PROMPT: #4178

® CONFIG SYS LONGHELP: S5t ¥ plyise e
® CONFIG CMDLINE_EDITING: ft&f4mif <

/* Following block is for LCD support */
#define CONFIG_LCD

#define CONFIG_NUC970_LCD

#define LCD_BPP LCD_COLOR16
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#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: FaEx LCD ZhAE

® CONFIG NUC970 LCD: 4% NUC970/NOH30 EEEhf2 =t

® [.CD_BPP: it %] LCD _EAY—1[ pixel FH%&(# bit 2KFR

® CONFIG_LCD LOGO: # LOGO ##iHi%] LCD -

® CONFIG_LCD_INFO: ## U-Boot A4~ LKz NUC970/NOH30 #H[EH RS % LCD

® CONFIG LCD INFO BELOW LOGO: & NUC970/N9H30 #H B8 =R 2 s - fir B HE LOGO
J&T

® CONFIG SYS CONSOLE IS IN ENV: stdin/stdout/stderr £f: FFR S E81T2%

® CONFIG SYS CONSOLE OVERWRITE ROUTINE: stdin/stdout/stderr £/J#2% serial port

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

#define CONFIG_CMD_MMC

#define CONFIG_CMD_FAT

#define CONFIG_DOS_PARTITION

/*#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 1
#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/N9H30 EEEHFZ =,
® CONFIG_CMD MMC: % #F MMC tHEdd 4
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® CONFIG CMD FAT: % ¥ FAT fHEicn %

® CONFIG DOS PARTITION: %% DOS 47&

® CONFIG NUC970 EMMC: 7#f eMMC

® CONFIG SYS MMC ENV DEV: fEEREE ST MMC % H 4R
® CONFIG ENV OFFSET: Baisss s {rigfir ik

® CONFIG ENV_SIZE: BBigasA )\

® CONFIG_ENV_SECT SIZE: fEER S5 eMMC B A/

/* Following block is for EHCI support*/
#if 1

#define CONFIG_CMD_USB

#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: %#F USB éﬁ/v\

® CONFIG CMD FAT: 7 # FAT &1

® CONFIG USB STORAGE: 7# USB FE{ZE A4

® CONFIG USB_EHCI: 7% USB 2.0

® CONFIG USB EHCI NUC970: 3%+F NUC970/N9H30 /&% USB 2.0
® CONFIG DOS_PARTITION: % DOS 47 1&

#define CONFIG_NUC970_GPIO

* Size of malloc() pool
-.':/

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

#endif

® CONFIG NUC970 GPIO: BfEkL GPIO Thie
® CONFIG SYS MALLOC LEN: 3 EHEhHEACE B EE A/
® CONFIG _STACKSIZE: 3 B HEAR AN

#define CONFIG_KPI_NUC970

#ifdef CONFIG_KPI_NUC970

//#define CONFIG_KPI_PA_PORT 1 // KPI select PA port
#define CONFIG_KPI_PH_PORT 1 // KPI select PH port

#define CONFIG_KPI_ROW_NUM 3

#define CONFIG_KPI_COL_NUM 3

#define CONFIG_KPI_DEBOUNCE 8 // debounce length setting: 0~13
#endif

® CONFIG_KPI_NUC970: BB GPIO Zh&E
® CONFIG KPI PA PORT: ##PORT A Fyi# AR
® CONFIG KPI PH PORT: ##PORT H fyi% AR
(i F & L AE % CONFIG_KPI_PA_PORT 2% CONFIG_KPI_PH_PORTH:H1.7)
® CONFIG KPI ROW NUM: 2% BT
® CONFIG _KPI COL NUM: & Efe iz i H
® CONFIG_KPI DEBOUNCE: &% B i i de-bouncey = /&

1.1.2 ZERHACE
U-Boot v2016.11 Z#FFE @< “ make menuconfig” AETTHEEBE NI E

| # make menuconfig

a
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U-Boot 2016.11 Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing
<Y> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > module capable

ARM architecture --->
General setup --->
Boot images --->
Boot timing --->
Boot media --->
(3) delay in seconds before automatically booting
Console --->
() Dpefault fdt file
[ ] pisable support for parallel NOR flash
[ ] add U-Boot environment variable vers Q
[*] pisplay information about the CPU during start up
[*] pisplay information about the board during start up
SPL / TPL --->
command line interface --->
Device Tree Control --->
-*. Networking support --->
pevice Drivers --->
File systems ----

< Exit > < Help > < Save > < Load >

H#kdeE
U-Boot HY H gk&iE4l T~ (&l
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4 || u-boot-2016.11
| api
| arch
| board
, cmd
| COMmmon
. configs
| disk
> | doc
+ . drivers
| dts
» | examples
> | fs
> include
> i lib
| Licenses
/ net
| post

b

> . scripts
> |4 test
b

| tools

® api: FE(LFHZETEFFEFTFEHY APL

® arch: £15CPU MHEFAYR(CHE

® NUC970/N9H30 CPU FHEEHYIEFCEERAE arch/arm/cpu/arm926ejs/muc970.

® board: ELE T HH AR
NUC970/N9H30 AT HHEBE YIRS AT board/nuvoton/nuc970_evb.

® common: & U-Boot 64 AR —E6 & & d [ JE U,

® configs: Z A TRALHIERSLEC EAE

® disk: fiEhE > EAH BER S

® doc: &S FEHY README S

® drivers: P EBEENTE TR CHE.
NUC970/N9H30 HYEEENFE ZR B E AT drivers HEE T, B4 Ethernet BEEHFE 5L
JBAE drivers/met/nuc900 eth.c

® cxamples: B —EEEE. B1400 mips.lds Fi& MIPS HY##EEASHIA

® fs: (FILSTEAE ZE S 248, B4 FAT, yaffs2.

® include: fF W UH X fF DL K BC B #% . NUC970/NOH30 ™Y fic & % ¥t i &+
include/configs/muc970_evb.h
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® lib: I E S .

® Licenses: {7 GPL #H B 24

® net: {74 AE BEAYR (RS, B4 tftp.c, ping.c,

® post: $H¥EHZHFRMAL hotkey HYF &, F2E post_hotkeys pressed() HUBRRLEETTA
® scripts: Fefibdm £ BT o] H AR RIA

® test: fEI—EHEE S, AHIEfEE 25 testyREADME 5 {7 S (4

® tools: IER—LE T B, 4] mkimage $t2—{EE 4 G T A.

4ma= U-Boot
1.1.3 4Esan<
SHERETARY object code.

# make distclean

EEABGECE (GEE NUC970 B¢ NOH30 BREPECE - —#—)
# make nuc970_defconfig (for NuC970)

# make n9h30_defconfig (for N9H30)

4552 U-Boot

# make

1.14 4RsEtmrEsE

UmEERihi% & A4 Main U-Boot £l SPL U-Boot:

Main U-Boot : SE#I)EERY U-Boot

SPL U-Boot : # Main U-Boot £ NAND flash ##%! DDR $h{7T

SPL U-Boot 2% NAND boot B » A& FHZ 5 4152 SPI boot 5, eMMC boot 2 F% Main U-
Boot

Main U-Boot #1 SPL U-Boot & 43 Al Z £ FEAR H #% LA T H$% spl H:

Main U-Boot IfEZE & AR H &%

® u-boot - EIf #1715 (A% GDB ¢ IDE [4#K)

® y-boot.bin - binary file (A5 4% Nu-Writer JZ#% %] NAND/SPI flash ~ eMMCH?)
® y-boot.map - FELEEER
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SPL U-Boot IVfEZE & i A AEAR H $EE T YT H &k splth

® u-boot-spl - EIf B 71E (A[7%E4# GDB =¢ IDE T#)

® u-boot-spl.bin - binary file (A]#%E % Nu-Writer J&#% %] NAND flash)
® u-boot-spl.map — FHI%EETFERE

1.1.5 Main U-Boot ##4E (17l

Main U-Boot HY#EAE AT 12 EFAT include/configs/muc970 evb.h
| #define CONFIG_SYS_TEXT_BASE 0xE00000

ETEEYETT > U-Boot HY#EESArHiEREZE 0xE00000

FI5E NAND Boot » ZF[EHFE include/configs/nuc970 evb.h & HHYEZ
| #define CONFIG_SYS_PHY_UBOOT_BASE (CONFIG_SYS_SDRAM_BASE + 0xE00000) |
CONFIG_SYS PHY UBOOT BASE # ZE#11 CONFIG_SYS TEXT BASE EFHAFAHEINLHE -

1.1.6 SPL U-Boot fi&E Ak

SPL U-Boot Hy##4E AT HE EFEAE include/configs/muc9d70 evb.h
THEZ AL HEE 0x200 > HZE R EAALLE - FBREILL TN ES » #F 0x200 BFIAGH Itk -

| #define CONFIG_SPL_TEXT_BASE 0x200 |

i SPI ECE

NUCOTONOH30) BB B & N X H SPIL - W EZEREL SPI id & @ FE X
include/configs/nuc970 evb.h * ZR181EH  “make menuconfie” @I MHENCE -

1.1.7 {&04 include/configs/nuc970 evb.h

{4 include/configs/muc970 evb.h > FTEHEZ “CONFIG SYS USE SPIFLASH” - ifijé¥sEisE
SER IR SPI flash -

| #define CONFIG_SYS_USE_SPIFLASH |
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/* #define CONFIG_ENV_IS_IN_NAND */

#define CONFIG_ENV_IS_IN_SPI_FLASH

1.1.8 {#i5E NUC970/N9H30 SPI B

%48 “make menuconfig”  {EHAE NUC970/N9H30 SPI EE &\l #584% SPI #E(EAE Quad B¢ 1E
2 o

-> Device Drivers

-> SPI Support

[*] NUC970/N9H30 SPI driver

Select NUC970/N9H30 SPI in Quad mode or Normal mode (Quad mode) --->

1.1.9 [HEE sf/spi a5<>
%38 “make menuconfig”  {HHE sf/spi fi o

-> command Tine interface
-> Device access commands

[*] sf

[*] sspi

1.1.10{sE4E SPI Flash /71 <755

% “make menuconfie” > fHEEE SPI Flash /1A 7 5f » DU FEGEE SPI Flash 16 Mbytes fir
o [EIRFEERIE B 280 Ry SPI Flash MG FEROHEREN 21 » T EAVEFE k28 _-hY SPI
flash FRRESEFEFS ©

-> Device Drivers

-> SPI Flash Support
[*] Legacy SPI Flash Interface support

[*] SPI flash Bank/Extended address register support

[*] winbond SPI flash support
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NAND AES secure boot 7;r&: (f&FE NUC970)

NAND AES secure boot Z&Z44FE2 4= Main U-Boot {1 SPL U-Boot » #A1% 7545 Nu-Writer &
SPL U-Boot # AES % 7EEskE NAND flash.

1.1.11 452 Main U-Boot LK SPL U-Boot

# make distclean

# make nuc970_defconfig (for NuUC970)

# make

1.1.12 J#8% key & MTP

1£ Choose type Rz “MTP”
Option: #E#E AES

Mode: %42 NAND

Encrypt: 4% Enable

,m{f‘zf “Burmn”

‘ nuvaTon Mu-Writer v1.0 l_l_lé]
Chooze type : | MTP = | DDR Init:  MUCIF2DFE2Y ini Connected 4 Re-Connect
MTF
Option : ) SHA
Choose file : [ke_l,l_dal v] Ef Modiy |
Mode: () eMMC | @ MaMD | () SPIFLASH Pragram times of MTP W /&
-

Enciypt: ©) Disable

Lock : [T Enable *fau have select lack mtp key, once mip key iz locked can nat be program any mare.

& =

E P

1.1.13 %&§% SPL U-Boot
1F Choose type BEiEfE “NAND” » #1 N[E -
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[0 roren i L = s |
NUVOTON

21419440

Choose type . | HAND *| DDR Init: |NUC9?2DFE2Y.ini |Connected .He-Connectl
LDRASRAM

[Rxnl

Parameters

Image Mame ;  |u-boat-zpl E’;l
| Image Twpe: () Data () Enwvironment @ uBoot () Pack

Imaga encrypt : kew.dat - Enable |+
1

Image execute address : 0x 200

Image start offset - 0x |0

Bum |'23;1 Werify *  Read | Ef Erasealll

=
4 T » g
i | |
Alignment ; b
sl ExIT |

L E -

FFE 2 E Parameters » 40 FIE >
Image Name: ##HY u-boot-spl.bin °
Image Type: #ZEHL uBoot °

Image encrypt: )% Enable

Image execute address:0x & 200
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voTon Nu-!

(=R )

NUVOTON gu

20144114749
Choosetype:  [MAND ~| DDR Init: NUCI72DFE2Y.ini | Connected & Fle-l:onnectl
MNAMD

Paramneters

Hame Type  Start End Block g Mems: |u-boot-sp| I iﬁ“
Image Type: () Data () Environment () Pack

- | Enable I

Image encrypt :

Image execute address : Ox

Image start offset; 0k |0

Bum | B Wiy | 2 Pesd | Ef Erasealll

=
4 1m 3 %
| J
Alignment ; b
o ExT |

GR1&H: “Bum” 2 4T E

Ld
& nuvoTon Nu-Writer v1.0

- [ ] Rl
—_‘—___-=
20141144001
Choosge type DODR Init : |NUCS?‘2DFE2Y.ini |C0nnected [ ] He-CUnnectl
MaND
Parameters I
Mame Type Start End Block Image Name ’W Eq.l
Image Type: () Data () Environment @) uBoot () Pack
Image encrypt : key.dat - Enable I

Image execute address : Ox 200

Image start offset : 0z |0
Ii Burn |I B Werify *  Fead | Ef Eraseal |
€ 1 | »

] | | |
Alignment ; M/ b

il BT |

R —EEa e - B "OK” - AT RIE >
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r' nuvoTon Nu-Writer v1.0 L= 2
NUVOTON E———

20744114 4401 B
Choose type : [ NAND > | DDR Init: |NUCS?2DFB2Y.ini |C0nnected .He-Eonnectl

MNAMD

M ame Type  Start Mu Writer u
o S—

|

ent @ uBoot (0 Pack

Do you confirm this operation 7
LE ¥ P - Enable

2 Fead | E{ Eraseal |

4| m 3 %
| |
Alignment : N/& -
i Exr |

IR — (SR p DA iR - 40 T

' nuvaTen Nu-Writer v1.0 = P |
NUvVvoTON I

201411444

Choose type : MARD DOR Init: |NUC9?2DFB2Y.ini |Connected [ ) He-Connectl

MAMD
Parameters
Mame Type Start End Block| — Dﬂ.|
.
NuWriter -
fvironment (@ uBoat () Pack
» [Z|Enable

/ l;\ Burn successfully

4 Fead | Ef Eraseal |

4| m

Alignment : MAA

sl EMT |
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1.1.14 8% Main U-Boot

1F Choose type BEiEfE “NAND” - I N[E -

-~
' nuvoTon Nu-Writer v1.0 ' L=
NUVO T O N P
201501 1301
Choose type : m DOR Init: |NUE9?2DFEZY.ini |C0nnected [ ) He-Connectl
DDR/SFAM

MNAND

Parameters
M arne
Image Mame :  |u-boat-spl i’*l
u-boat-spl s394 01
Image Type: @) Data () Erwvionment () uBoot () Pack
Image encrypt : [T Enable 1

Image execute address : Ox | 200

Image start offset; 0w 100000

Burn ||95| Werify |; Read | @ Erasealll

2
N [l 3 % ]
Alignment : 020000
il EXT |

= = —— a

PEZEEE Parameters » 201 NIE]
Image Name: ##HY u-boot.bin °

Image Type: #EHY Data °

Image execute address:0x #EE 100000
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' nuvoTon Nu-Writer v1.0
NUVOTON IEE—————

201540113
Choose type: [ NAND | QDR Init: |NU|:9?2DFB2Y.ini |C0nnected & He-EDnnectl

MNarD
Pararneters
| Mame Type Start End Block Image Name : [u-bcu:nt] @
| u-boot-spl uBOOT  0x0 (xa984 01

Image Type : (") Enwironment () uBoat (D) Pack
Image encrypt : ["]Enable
Image execute address : Ox | 200

Image start offset : Ox | 100000

|
& Bun |f3?;| erify |3 Read | & Erasealll
€ T b %
Alignment : 0x20000
il ExIT |

PN&E “Bum” ## 0 41 [NE
o I+
& nuvaTon Nu-Writer v1.0 l - ==

NUVOTON IEmms—————

2015/01/1307
Choose type:  |MAND | DDF Init: |NUC9?2DFEZ‘(.ini |Eonnected & He-Ennnectl

MAMND
Parameters I
Mame Type Start End Block Image Name . [wboot Ij,l
u-boot-zpl WBOOT 0«0 Q3984 ]
Image Type: @ Data () Environment () uBoot () Pack |
Image encrypt [7] Enable
Image execute address : Ox | 200 I

Image start offset: 0w 100000
ta Veity | &£ Read | @ Eeseal |

Alignment : 0x20000 8

< 1 b

el E><|T| |
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T —(EREE S - 2 "OK” - W NE >

' nuvaTon Mu-Writer v1.0 A= XS J
NUVOTON E——

20141 14401

Choose ype : DDR Init:  NUCS72DFE2Y ini | Connected & FIe-l:onnec:tl

MHAND ||

- =

Marne Type  Start Mu Writer u
o S—
ent (O uBoot () Pack

u-boot-zpl uB00T  Ox0

: I: Do you confirm this cperation 7

[T] Enable

([ ok ]| concel

Fiead | Ef Erazeal |

4 rrl

Alignment : N A&, .'i

Sl ExT |

HIER— (SR I HRE - AT E
' nuvaTon Nu-Writer v1.0 = P |
INUVOTON IE————
2014114440
Choose tppe MarD DOR Init: |NUCS?2DFB2Y.ini |Connected & He-CDnnectl
MAMD
Parameters
Mame Type Start End Block| — El
whootspl  WBOOT  Os0 04780 | NuWriter 23—
rvironment (7)) uBoot () Pack
["]Enable

/ l; Burn successfully

#*  Read | [Ef Eraseal |

‘| rrl

Alignment : MA&

il Ear |

1.1.15 /%% Linux NZ
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1F Choose type fE#EefE  “NAND” - 41 RNH -

-
_i— - —
NUVOTON
2015/01.41 3401
Choose type:  |NAND ~| DDR Init:  [NUCS720FE2Y.ini | Connected & He-Connectl
DDR/SAARM

MAND

Parameters
— Image Mame :  vmlinus B"'l
u-bioot K1EES4c  Oxd
u-boot-spl 2984 0x1 Image Type: @ Data () Enviornment ) uBoot () Pack
Image encrypt : [[] Enable |

Image execute address : Ox | 200

Image start offzet : Ox 200000

=
€ i } %
Alignment : 020000

Eurn |ﬁfa \erify |£ Read | Ef Erasealll

s ExT |

PEZEEE Parameters » 201 NIE]

Image Name: #£HY vmlinux.ub (vmlinux.ub FYEEA: » SHEEET () »
Image Type: #EHY Data °

Image execute address:0x & 200000
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i 3
& nuvoTen Nu-Writer v1.0 1 Sl e

NUVOTON I ——

2015/011340
Choose type : DDR Init: |NU|:9?'2DFB2Y.ini |Ennnected » He-Connectl
MNAMD
Fararmeters
Mame Type Start End Block " =
Image Mame :  [¥mlinue =
L-boot DATA 0100000 0416684 Oxd [_] . i
wbookzpl  uBOOT  0Ox0 Oxa934 Ol Image Type : (") Erwironment (7)) uBoot () Pack
Image encrypt ; [] Enable |

Image execute address : Ox | 200

Image start offset ; 0 | 200000

=
1| mn 3
Alignment : 0x20000 %

Burn | M Werify | *  Fead | @ Erazeall |

il EXIT |

= - 0 - _‘
AP 2 113 ”
IR1%3% “Bum” o 41 NE
€ nuvaTon Nu-Writer v1.0 1 s
NU VO T O N P ——
20150143
Choose type : | NAND ~| DORIkt:  NUCIF2DFEZY.ini | Connected & He-Cnnnectl
MNaMD
Parameters |
Hame Tupe Start End Block Image Name :  [vmlnux ﬁ'l
u-boot DATA 04100000 Ox1BBS4c  Owd
Li-bioat-zpl LBOOT  0x0 Oxad54 01 Image Type: @ Data () Ervdronment () uBoot () Pack l
Image encrypt [ Enable
Image execute address ; Ox 200
Image start offset: 0x | 20000d
|i Burn I B Werly | *  Read | Ef Eraseal |
4| 1 § 1l
Alignment : 0120000
N
il Ear |

R —EEh e - B "OK” > AT RIE >
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r' nuvaTon Nu-Writer v1.0 = XS .|1
NUVOTON Il ———

205/01 1350
Choose type: | MAMD ~| DDRInit: |NUC3720FE2Y.ini | Connected & FIe-l:onnec:tl

MAND

Mame Type  Start Mu Writer u
e S—

u-boat DATA  Os100000
u-boot-zpl uB0OT  Ox0

=

ent (0 uBoot () Pack

f l; Do you confirm this operation 7

"] Enable

[ ok )| cancel

Read | Ef Erazeal |

4 1 3 g
Aligrment : 0520000
il ExiT |

R — B BESR R DR S - 40N IE

' nuvaTon Mu-Writer v1.0 e PG |
NUVOTON I
20154011301
Choose type: MAKD DOR Init : |NUE9?2DFE2Y.ini |E0nnected [ ) He-Eonnectl
NAMND
Parameters
Mame Type Start End Eloclcl —= =
g =
whost DATA  D#100000  OwlGE84d. NuWriter |
u-boot-spl uB0OT  0O=0 Oxa984 nvironment () uBoot () Pack
["] Enable

l\ Burn successfully

2  HRead | [Ef Eraseal |

4 1

Alignment : 0x20000

i ExIT |
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1.1.16 nboot #F<5ER% NAND G

T HZEE#EHE R nboot a5 Linux WIZSASAERE NAND flash f@fZ=E 0x200000 iE{E AL
HEEEHYE DDR 0x7fc0 BYfizdk. B 48 bootm &5 5e % Linux PAZHY B .

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: 00008000
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: 00008000
Entry Point: 00008000
Verifying Checksum ... OK
XIP Kernel Image ... OK

OK

Starting kernel

U-Boot 5%

U-boot #2ft—{EThRETR AR arSHI S, ZAE e L REE] PC InHY& Im R0 A "help”
L5 AT U-Boot S FZHY AR

| U-Boot> help |
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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'

RER G B A 7 iy A\ Se Ay an & 4, O Fi 28 (8 - AT a5 w4y BT ]
B40 help =] DA A h BIA]. KELTHY U-Boot a5 FHYSELE 16 #Efr (BIHM: RFESLEHR,
sleep A7 HYZEUE 10 H#EfL)

1.1.17 Bootm #5<>

FEA M 4848#E ~ NAND ~ SPI ~ USB ~ MMC ZAHBH a5 2 77 » #5155 /14H bootm @54 ©

KB Linux ARG RE & EEFEAELEEE - NAND ~ SPI ~ USB ~ MMC 5 FE /) » iBEiEisLt
GEFEL MR 21 Linux A% T #kE| DDR 2 1% » F#% % bootm #5252 % Linux PNFZHY
Btk -

Rl » bootm #1522 F AR ERENFH mkimage T EZEAHY Linux Bt EHFZ= -

FHELZHY bootm a4 > go 74> (1.1.18 ZEHIE/M4E) E2RKEE) “JE” &K mkimage T HESE
1 Linux AZEHAEREL -

bootm #FS ARSI T

U-Boot> help bootm

bootm - boot application image from memory

Usage:
bootm [addr [arg ...]]

- boot application image stored in memory

passing arguments 'arg ...
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'arg' can be the address of an initrd image

AR B4 T4 Linux PR T #iE] DDR O«76c0 H9firht » JEHFERIMTRTLLA bootm
1% JCRLB) Linux Y% -

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: 00008000
Entry Point: 00008000
Verifying Checksum ... OK
XIP Kernel Image ... OK

OK

Starting kernel

1.1.18Go 7%

® go: HTTIEAER

U-Boot> help go

go - start application at address ‘addr’

Usage:
go addr [arg ...]

- start application at address 'addr’

passing 'arg' as arguments
NEZEEF AR T —(E S FEE] DDR 0x100000 firkik AR -
| U-Boot> go 0x100000 |
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## Starting application at 0x00100000 ...

Hello world!

1.1.19 P& AHRH %

® ping

{E3% ICMP ECHO REQUEST £ 45488 host Ui
U-Boot> help ping

ping - send ICMP ECHO_REQUEST to network host

Usage:
ping pingAddress

U-Boot>

FERE S (8 Z A1, DZH 50 TP ke € 4B S 8 ipaddr
NEE{EGF, RS ipaddr 825 192.168.0.101, Z231% ping —& 1P fizdk Ay 192.168.0.100
i PC.

U-Boot> setenv 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
%38 TFTP T NG
U-Boot> help tftp

tftpboot - boot image via network using TFTP protocol
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Usage:

tftpboot [loadAddress] [[hostIPaddr:]bootfilename]

U-Boot>

EE R E G S 2, WESEE IP ArHkF] server IP fir k45 ER e 6.
THEEEGEEE TFTP e 58 Linux WAL, B 5G, 18 NUC9T0/N9H30 1P firikq% &
192.168.0.101, TFTP server iy IP firkiki% By 192.168.0.100. 2814 %E#8 TFTP {7 EH#F Linux PR%
FAGRE TEE] 0x 710, B2 & DL bootm #7458 % Linux PGt

U-Boot> setenv ipaddr 192.168.0.101

U-Boot> setenv 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: Ox7FCO
Loading: *##########H#HAHHBREHHANHHBR#HARAHRRHHAHAHR R H AR R AAAA R RS H AR S
RUHBHAH AR H AR AR H AR AR AR ARG AR H AR AR AR AR AR AR AR
887.7 KiB/s
done
Bytes transferred = 1639808 (190580 hex)
U-Boot> bootm 0x7FCO
## 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: 00008000
Entry Point: 00008000

Verifying Checksum ... OK

Loading Kernel Image ... OK
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OK

Starting kernel

® dhcp
#7578 DHCP hE{E4dES NG AE

U-Boot> help dhcp

dhcp - boot image via network using DHCP/TFTP protocol

Usage:
dhcp [loadAddress] [[hostIPaddr:]bootfilename]

U-Boot>

THEEFEPEEEDHCP #ERF Linux PRZ NEE] 0x7fc0 E{Eirtl. A% EE bootm
i 5ERE Linux PNAZEE%. (S dhep @Sl N EESLERE ipaddr BRI S, [Nk DHCP
server &5 —1{# IP firik45 7K.

U-Boot> dhcp 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
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#HHHHHHHHHHHHHAHAHHHHARARA AR AR AR AR
RH#HBHAHHRHHBHRHHRHRH AR A AR AR HRRARH R R ARG AR RR AR
1 MiB/s
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done
Bytes transferred = 1639808 (190580 hex)
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: 00008000
Entry Point: 00008000
Verifying Checksum ... OK
XIP Kernel Image ... OK

OK

Starting kernel

® bootp
735 BOOTP FpE AR [ ase GAE
U-Boot> help bootp

bootp - boot image via network using BOOTP/TFTP protocol

Usage:

bootp [loadAddress] [[hostIPaddr:]bootfilename]

U-Boot>

NHZE(EESAIEBEEBOOTP &k Linux WAZ NEkE| 0x7ic0 BEfrhk. A& F & bootm
M52 Linux NAZEEM%. (E dhep dnS il NS E ipaddr BRS8N DHCP
server 5 E—1& IP i Hk451T.

U-Boot> bootp 0x7fcO vmlinux.ub

BOOTP broadcast 1
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*** yUnhandled DHCP Option in OFFER/ACK: 7

*** yUnhandled 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'.

Load address: 0x7fcO
Loading: *#######SH#H#HHHHBRHHANHHBRHHHRAHR R AR R H AR RS H AR RS

RHHBHAHHRHRGHRHHR ARG AR ARG AR HRR AR SRR ARG AR ARG AR S
1 MiB/s

done

Bytes transferred = 1639808 (190580 hex)

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: 00008000
Entry Point: 00008000
Verifying Checksum ... OK
XIP Kernel Image ... OK

OK

Starting kernel

1.1.20Nand flash HHEH#2

® nand: NAND Sub-system
U-Boot S #& NAND flash fHEERY a4, EFE nand info/device/erase/read/write.
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A HIRS AT T

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.

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 ERYEIFE %48 nand info/device f1%, B, Page size/OOB size/Erase size % NAND &8
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FYFHERERE.

U-Boot> nand info

Device 0: nand0O, sector size 128 KiB
Page size 2048 b
0OB size 64 b
Erase size 131072 b

U-Boot> nand device

Device 0: nand0O, sector size 128 KiB
Page size 2048 b
OOB size 64 b

Erase size 131072 b

U-Boot>

nand erase.chip B FA 2K EFRELE NAND 25E.

U-Boot> nand erase.chip

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

OK

U-Boot>

THE(EEGIER Linux WZRVEZEAES A NAND flash. Linux WAZZEAEC ERBE]
DDR 0x500000 Z&1{Efirik, K/NE0x190580 bytes. FAFTEFCMESE] NAND flash {Ri% &
0x200000 FYAzk. 287 FHE Linux MAZZZEAETE NAND flash 55[5]%] DDR 0x7FCO AV, £
&P bootm A< 2R5ERY Linux PIRZHYBHTE.

U-Boot> nand write 0x500000 0x200000 0x190580
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NAND write: device 0 offset 0x200000, size 0x190580
1639808 bytes written: OK

U-Boot> nand read Ox7FCO 0x200000 0x190580

NAND read: device 0 offset 0x200000, size 0x190580
1639808 bytes read: OK
U-Boot> bootm 0x7FCO
## 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: 00008000
Entry Point: 00008000
Verifying Checksum ... OK
Loading Kernel Image ... OK

OK

Starting kernel

® nboot: ft NANDEE B Fté
iSRS

U-Boot> help nboot

nboot - boot from NAND device

Usage:

nboot [partition] | [[[lToadAddr] dev] offset]

U-Boot>
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T ZE(EEFZEF nboot fr<iF Linux WIZEZGAENE NAND flash {Ri%E 0x200000 ZZ{E (i
HEEEEYE] DDR 0x7fc0 YAk, FE# bootm i< 5K Linux LAY B,

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: 00008000
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: 00008000
Entry Point: 00008000
Verifying Checksum ... OK
XIP Kernel Image ... OK

OK

Starting kernel

1.1.21SPI flash tHEEES
U-Boot &% SPI flash fHEARY A<, 155 sf probe/read/write/erase/update. @i HYAEZCHIT -
U-Boot> help sf

2

st - SPI flash sub-system
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Usage:

sf1probe [[bus:]cs] [hz] [mode] - init flash device on given SPI bus and chip
select

st read addr offset len

read “len' bytes starting at “offset' to memory

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

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

“len' to block size

sf update addr offset Ten erase and write “len' bytes from memory at “addr'

to flash at "offset'

U-Boot>

SRR —BEE 7R sf read/write/erase/update 2 Fij, WMBESCHTT sf probe iS{E&n2. sf 75
ST DTS E SPI WYERFE » T HE S EHE B SPI KF§ERE s 18 MHz.

U-Boot> sf probe 0 18000000 |
T (EE AR Linux NIZRYs2EFE0¢ SPI flash 35HUE] DDR. B4 @ &4 “sf probe”
Mo E SPIIFEE B 18 MHz. 2818 “sfread” dn S —1{E A /Ny 0x190580 {i7 7CHY Linux
Wiz (448 1€ SPI flash fRf% &= 0x200000 AYfizakEEEE] DDR 0x7FCO FYfirik. figFiEis
bootm A< AR SERE Linux PNFZHY B,

U-Boot> st probe 0 18000000

SF: Detected EN25QH16-104HIP with page size 64 KiB, total 16 MiB
U-Boot> st read O0x7FCO 0x200000 0x190580
U-Boot> bootm 0x7FCO
## Booting kernel from Legacy Image at O07FCO ...
Image Name:
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 1639744 Bytes = 1.6 MiB
Load Address: 00008000
Entry Point: 00008000

Verifying Checksum ... OK
Sept. 08, 2020 Page 40 of 87 Rev. 1.10




NUC970/N9H30 U-Boot v2016_11 i FH Ffi}

NUVYOTON
pre3§$§;:—-—-., . _—_—_— e — — — -

Loading Kernel Image ... OK

OK

Starting kernel

1.1.22 &LfEfea <

o md: BURELIEAGNE.
U-Boot> help md

md - memory display

Usage:

md [.b, .w, .1] address [# of objects]

U-Boot>

TN B {E E R B AL EE0x 10000 2 0x100ff AYEC R RS N .
U-Boot> md 0x1000

00001000: bffbcf5c 5ffb56ff fcff5f41 ff67760b \....V._A_...vQ.

00001010: fcd227e3 dffefeeb 70cf7cb3 dbefc7ch e, |.p....
00001020: fbda3e3b eb3e9ebb aa3abc95 e5fbbb2f > >t/
00001030: ffbbb319 effe9d7d bfbeeb09 ff7b4f31 R 1o{.
00001040: f7bf3973 eaff296c e6fce35e 6fffcd7f s9..T).. AL, 0
00001050: cfd28a65 8cd69f2b efeece87 677f3b8f (Y S ;-9
00001060: def67bld deff7ece 3ffd4003 ffbf32c2 Aooo~al@07.02. .

00001070: feef5b67 ffdfa2eb b7ffeld3 efffb707 (o PP
00001080: ed2fee4b 6fd852b9 cbf765dd 796dc3de K./..R.0.e....my
00001090: ff9fcff9 ef7bae38 efbOaff3 f8fdf324 A T $...

000010a0: fda577b7 cfbbebcc d5936aa0 088f362f W j../6..
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000010b0: ff6bae5a beff9dfl eadded74 3de9fd3d Z.k..... t...=..=
000010c0: dbff79bf 6f32ccfl 89bfabbl fbafeebf V1o J
000010d0: 77f5b6cd bd7fe7fc 6e2366f2 dff7a5fc W f#n....
000010e0: f9ffle60b edbab6d6l fbf88f79 ffef7b76 am..y...v{
000010f0: 3efabd8c fbfaebe2 6f7d807a ffae9ace c..>....2.}0
U-Boot>

o mw: B AGCIEE

U-Boot> help mw

mw - memory write (fill)

Usage:
mw [.b,

U-Boot>

W,

.1] address value [count]

TS {E R R MEword Y0 F5E(0x10000 72 {EHir k.

U-Boot> mw 0x10000 O 4

U-Boot>
Z1# md d S BN EC RS AT HE0x 1000017 HEAI 2. Fi4{E word 2 0.
U-Boot> md 0x10000
00010000: 00000000 00000000 00000000 00000000  .......ccuuunnnn
00010010: e58c3004 e59c3008 e0843003 e58c3008 .0. 0...0
00010020: e1a01105 ela03305 e0613003 e0833005  ..... .0a..0
00010030: e1a02103 e0632002 e1a02102 e0862002 allooo @oollooc
00010040: e58282d0 e58242d4 e59f3220 e0831001  ..... 2.,
00010050: €5913110 e58232d8 e58262c8 e3a0300c ndbo ¢ ..b...0
00010060: e58232b4 e59f321c e5823014 e254a000 2. ..0....T
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00010070: 0a00006e e1a02305 e0422105 e0822005 n....#...!B..

00010080: e1a03102 e0623003 e1a03103 e0863003 .1...0b..1...0..
00010090: e59342d8 e51b0038 eb01l5a3f ela03000 .B..8...7Z...0..
000100a0: e59f0le4 e1la01004 ela0200a eb007cc5  ......... T
000100b0: ea00005e 2813040 ela03183 e083300e A...@0...1...0..

000100c0: e0863003 2832004 5822000 5832008 .0...

000100d0: e08c3001 e283308e e1a03103 e0863003 .0...0...1...0..
000100e0: 2833004 5837000 2811001 2800001 O o
000100f0: e3500005 laffffee ela03305 e0433105 Po 3...1cC.
U-Boot>

® cmp: LE¥ECHRAS.

U-Boot> help cmp

cmp - memory compare

Usage:

cmp [.b, .w, .1] addrl addr2 count

U-Boot>

T HE{EFRFE L EELIERS AL HE 0x8000 F1 0x9000 FYNZ, EL¥HEFE K564 {1 word.
U-Boot> cmp O0x8000 0x9000 64

word at Ox00008000 (0Oxe321f0d3) != word at 0x00009000 (0Oxe59f00d4)

Total of 0 word(s) were the same

U-Boot>

® mtest: SCIE RS 5= IR,

U-Boot> help mtest

mtest - simple RAM read/write test
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Usage:

mtest [start [end [pattern [iterations]]]]

U-Boot>

N T A {E ) i S A AL HE0xa00000 E1] 0xb00000, B ARV AR 0x5a5asSasa, SHlE 2 E
B 0x20 (32) =K.

U-Boot> mtest 0xa00000 0xb00000 5a5a5a5a 20

Testing 00a00000 ... 00b0000O:

Iteration: _32Pattern A5A5A5A5 writing... Reading...Tested 32
iteration(s) with O errors.

U-Boot>

1.1.23USB &%
® ush: 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
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
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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>

® Ush reset

U-Boot> usb reset
(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>
® ysb 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>
® ush tree

U-Boot> usb tree
USB device tree:

1 Hub (480 Mb/s, OmA)

| u-boot EHCI Host Controller
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I
|+-2 Mass Storage (480 Mb/s, 200mA)

Kingston DT 101 IT 0019E000B4955B8COEOB0158

U-Boot>

® usb info

U-Boot> usb info

1: Hub, USB Revision 2.0
- u-boot EHCI Host Controller
- Class: Hub
- PacketSize: 64 Configurations: 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 Configurations: 1
- Vendor: 0x0951 Product 0x1613 Version 1.0
Configuration: 1

- Interfaces: 1 Bus Powered 200mA

Interface: 0O
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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>

® ushb storage

U-Boot> usb storage
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>

® yusb dev

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>

® ush 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
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U-Boot> |

® ush read: {& USBEEEHYEE “blk#' FtasEHL “cnt' {Eblock F[ECIEAEALHL “addr'.

® usb write: EFECIEAB N HE “addr' YN EEFIUSBEEE RS “blk#' block, £ £ “cnt' {Eblock.
NS EFEGE USB 22 B AR5 0 AYEE2(E block 53 ABNE, B AN S B RE i
0x10000 HYANE, &R 1M block. A& F¥USB FE MR 0 HYE2(E block HEEHE)
fE, s8HL 1 {# block FCiEE&EAr#lk 0x20000. #ZEH cmp @S KELE =B RE AL
0x10000 1 0x20000 FYAES, ELEHREE £y 1 {E block (512 bytes).

U-Boot> usb write 0x10000 2 1

USB write: device O 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

U-Boot>

® usbboot: fEUSB 2L B Fff
U-Boot> help usb boot

usbboot - boot from USB device

Usage:

usbboot ToadAddr dev:part

U-Boot>

%’ﬂfﬁﬁusbboot A< 2 Hil, WAESTE R usb write a7 Linux NAZsZGAE 5 £ USB 45E.

usb write T4 &Ll block A EEAr, B AAYrIEtZE block 4m5%. 1M usbboot® fi£ start

block(sector) FAAAFEHL Linux WNiZsZ G4, I, FAFTERIE start(sector) HIGRSE. 75 A58
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usb part G- B~ USB #£E w95 0 MG,

U-Boot> usb part

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

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

U-Boot>

M FEAEH start sector (block) &Rt 369 (0x171), RIEE, FefE 48 usb write @4 Linux
WZs2 51555 2] USB SEE4RT% 0 HYE # 369(0x171) {E block. Linux PIFZsAGAE R/ NG 2
block, BEJEAIT.

Linux MAZsASFEC B0 TFTP 2k ICE MaEkZRIECEAR il 0x200000 A5, i Linux A
s 8 RE R/ IN Ry 1639808 bytes, 1639808/512 = 3202.75, AL, 48FH:EETH3203 (0xc83) {fEblock
RIFFLLinux PFZsG4E.

U-Boot> usb write 0x200000 1f80 c83

USB write: device O block # 8064, count 3203 ... 3203 blocks write: OK

U-Boot>

IRAE, Linux WAZ52 G EAFIUE USB 22 E4R5% 0 YR #369(0x171) block, AL, FAMHTLL
73 usbboot TS Linux PNAZSAGAEE USB S5 B 35 HUE| DDR. B8 518 bootm 654
5EhK Linux A% B,

U-Boot> usbboot Ox7fcO 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: 00008000
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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: 00008000
Entry Point: 00008000
Verifying Checksum ... OK
XIP Kernel Image ... OK

oK

Starting kernel

B 17 DA block AyEALAVIFEUT =, U-Boot 2257 #% fatls Al fatload <>, AJLUE B Z4 (file
system) ZRAFHY USB 4EE HAVAEZE. T HIZE(EFBIA fatls ap< 2% H USB $EE HAEHLLAE
2, 14 fatload s FEZRNEUSB 2 E HEEHLE] DDR, &% LA bootm #3458k Linux
NAZBEE.

U-Boot> fatls usb 0:1

1639808 vimlinux.ub

1 file(s), 0 dir(s)

U-Boot>

U-Boot> fatload usb 0:1 0x7fcO vmlinux.ub
reading vmlinux.ub

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

U-Boot>

U-Boot> bootm 0x7fcO
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## 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: 00008000
Entry Point: 00008000
Verifying Checksum ... OK
XIP Kernel Image ... OK

oK

Starting kernel

1.1.24 3B BUHR a5
® setenv: 5% B IRIESEEEY

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>

NS (E R PR RER R ipaddr ¢ F5192.168.0.101
P& (# F echo ay S BURH ipaddr HYECE.

U-Boot> setenv ipaddr 192.168.0.101

U-Boot> echo $ipaddr
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192.168.0.101

U-Boot>

® saveenv: RHRIFEEEIEEFE flash .

U-Boot> help saveenv

saveenv - save environment variables to persistent storage

Usage:
saveenv

U-Boot>

® cnv: IRIEE RIS

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 ...]
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U-Boot> |

1.1.25 fan< (&R NUC970)

bR T JEAU-Boot #EAYE4, NUC970 U-Boot ¥t T —(HEfi#E =114, HHEHRI A AES
fifmR. ap SRR ¢

U-Boot> help decrypt

&

decrypt - Decrypt image(kernel)

Usage:

decrypt decrypt aes SrcAddr DstAddr Length - Decrypt the image from SrcAddr
to DstAddr with lenth [Length].

Example : decrypt aes 0x8000 0x10000 0x200- decrypt the image from 0x8000 to
0x10000 and lenth 1is 0x200

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

Examp1e : decrypt program aes 1 - program AES key to MTP and Enable secure
oot.
Examp1e : decrypt program aes 0 - program AES key to MTP but Disable secure
oot.

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

Ootherwise, your system will be locked!!!

1§H§D, %H%_{BD%Z}%@E’\] Linux ]72[1‘;7, ?ﬁ%%ﬂ’%ﬁ%{ﬂii 0x800000 @ﬁ?ﬁ‘?”%ﬂ’%ﬁ%mﬂ OX7FCO, j(
/INFs 0x190580, <41~

U-Boot> decrypt aes 0x800000 0x7fcO 0x190580

o EERE AES key £ MTP » A DLZE#E decrypt program #5<> > [EIFFIGF5 E BN ZAHE A secure
boot mode.
i - FEESk AES key ] MTP » H” R BARL secure boot > ag<l T :
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| U-Boot> decrypt program aes 0 |

TEESE AES key £ MTP - [EHFBHEL secure boot » 54541 1:

U-Boot> decrypt program aes 1 |
EERE > IR secure boot ZHij 0 WMEAERE U-Boot #FE4E Nu-Writer JEEERE > H 2 (#
FHE—#E AES key %% » GHIR T reset siEH FE 1% 0 245G 88 » AR - 75
//%%/J\/D o

1.1.26 MNC w4

® mmc : MMC sub-system
U-Boot &+ MMC fHEE < » 5 read/write/erase/list/dev &5 o

AL

U-Boot> help mmc

mmc - MMC sub system

Usage:

mmc read addr blk# cnt

mmc write addr blk# cnt

mmc erase blk# cnt

mmc rescan

mmc part - Tists available partition on current mmc device

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

U-Boot>

mmc list %4 A HY mmce device

U-Boot> mmc list

mmc: O
mmc: 1

mmc: 2

U-Boot>
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NUC970/N9H30 7 H##Y mmc device 145 SD port 0, SD port 1 F1 eMMC.
FE FR DR & L' mme device ZRIEMBECERE (nuc970_evb.h) & T LU =(FE

Fr

#define CONFIG_NUC970_SD_PORTO

#define CONFIG_NUC970_SD_PORT1

#define CONFIG_NUC970_EMMC

BRELAVEEFTEE SD port 0 A1 SD port 1 » eMMC RREERT NAND [EIRF(#EH - BAET R
Y o

05 SD port 0, SD port 1 #1 eMMC &P4TEd » mmce device 4R5Ra0 T:

device 4m5% 0 & SD port 0

device 4@5% 1 &2 SD port 1

device 4R5% 2 72 eMMC

BHEPNYE A% H SD port 0 Al eMMC (R H; SD port 1) » D EE N B A
(nuc970 evb.h) » BE$E CONFIG NUC970 SD PORTI HYEZ °
HEE e 4 mme list B R4S T

U-Boot> mmc list

mmc: O
mmc: 1
U-Boot>

device 4m5% 0 =& SD port 0
device 4@5% 1 =& eMMC

BRAFNTA RS eMMC (F%# SD port 0 FISD port 1) 2A%E & Bl B
(nuc970 evb.h) » EEE CONFIG NUC970 SD PORTO FICONFIG NUC970 SD PORT1 HYE

% o
LR F 2 mmce list B 2SS 40T

U-Boot> mmc list

mmc: O
U-Boot>

device 4m5% 0 & eMMC

PUT By &= e F0kF SD port 0, SD port 1 A1 eMMC ZHREEBFTHA «
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NEAYEFE 5 mme dev 2% E & HIAY device £ device 1 (SD port 1) » FF### mmclist d54
U SD RAHREERE -

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 HEMEFE A mme dev 8% IE & FUY device £y device 0 (SD port 0)

mmc erase ZKERER SD Y block 0x30 A1 0x31, ZA{&1¢ DDR 0x8000 #YArik#E H & RIE] SD
Ay block 0x30 F1 0x31, Z & FHEHEL SD £/Y block 0x30 A1 0x31 ZI] DDR 0x500000, Hz{& L%
DDR 0x8000 F1 0x500000 By & A} s MERLEE 5 SD RAVIERENE

U-Boot> mmc dev 0O

mmcO is current device

U-Boot> mmc erase 0x30 2

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
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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>

NEVELHE 2 mme dev 2% E & HiHY device A device 2 (eMMO) »

mmc erase KRR eMMC /Y block 1024 | 2047, #A1#& 1% DDR 0x8000 Ay{irht-#8 H &kl
eMMC —~HY block 1024 F[ 2047, Z12FEEHL eMMC -RHY block 1024 #| 2047 #] DDR
0x500000, gz1&EL¥ DDR 0x8000 F1 0x500000 HYE K AR ffEREEE 5 eMMC -FHYIEREN: -

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 O0x500000 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>

fR 72548 mme S/ SD/eMMC K246 » ] DU fatls A fatload a5<fFHL SD/eMMC
RHHIRER -

NHEAVEIGZSTLA fatls apSFH SD port 0 FHEVREZS - ZA1% %8 flatload d3<#F SD RHHY
Linux kernel 52448 (vmlinux.ub) sEEYE] DDR 0x7fc0 » FH4EH bootm di< 58k Linux kernel
It o

| U-Boot> fatls mmc O |
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1639808  vmlinux.ub
0 4gsd.txt

2 file(s), 0 dir(s)

U-Boot> fatload mmc O Ox7fcO vmlinux.ub
reading vmlinux.ub
1639808 bytes read in 301 ms (5.2 MiB/s)
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: 00008000
Entry Point: 00008000
Verifying Checksum ... OK
XIP Kernel Image ... OK

OK

Starting kernel

1.1.27MTD #p<

® mtdparts : define flash/nand partitions
U-Boot & #F MTD partition FHEE @< » H$E add/del/list &5 -
Ay SR AT T

U-Boot> help mtd

mtdparts - define flash/nand partitions

Usage:
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mtdparts
- list 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]
- 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' - Tinux 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—§d> = unique device tag used by linux kernel to find mtd device (mtd-
>name

"'mtdparts' - partition list

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>]
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<size> = standard Tinux 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 default 5% EMTD & THERH, THEX(EEFEIE nucd70 evb.ht. E(FEZEZFMIDST
EIDE Fynand0, FHEX = (& 457 Eu-boot, kernel Fluser.

B 418 Fyu-boot, RELAL B F50x0, A/ F50x200000.

B 4T Bkernel, #E4AMT B E0x200000, AN E50x 1400000.

5=y AT Fyuser, FEAAALE F0x1600000, K/ Ry lgR2= .

#define MTDIDS_DEFAULT “nandO=nand0”

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

mitdparts %! A #Y mtd partitions
U-Boot> mtdparts

device nand0 <nandO>, # 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=nandO

?tdpa;ts: mtdparts=nand0:0x100000@0x0 (u-boot) ,0x1400000@0x100000(kernel), -
user

U-Boot>
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1.1.28 UBI &4

® ubi : ubi commands
U-Boot 7+ UBI #HEf @15 » 45 info/create/read/write 2 o
ST

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 Tlayout information
ubi create[vol] volume [size] [type] - create volume name with size
ubi write[vol] address volume size - wWrite 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 BUREGE HATHI /71

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/O unit: 2048
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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
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 BRZTE M ubi (52

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
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UBI: used_bytes 104882176

UBI: last_eb_bytes 126976

UBI: corrupted 0
UBI: upd_marker 0
UBI: name nandflash

UBI: volume information dump:
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
UBI: used_ebs 2
UBI: used_bytes 253952

UBI: last_eb_bytes 2

UBI: corrupted 0

UBI: upd_marker 0

UBI: name Tayout volume
U-Boot>

ubifsmount ZZ&Eubifs S £ 47
U-Boot> help ubifsmount

ubifsmount - mount UBIFS volume
Usage:
ubifsmount <volume-name>

- mount 'volume-name' volume
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U-Boot> ubifsmount ubiO:nandflash

UBIFS: mounted UBI device O, 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 KkiB, 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 HHubifs ST Zade HP Y H koL

U-Boot> help ubifsls

ubifsls - 1list files in a directory
Usage:
ubifsls [directory]
- list files in a 'directory' (default '/')
U-Boot> ubifsls

<DIR> 160 Thu Jan 01 00:08:09 1970 tt

U-Boot>

ubifsumount EEubifs T4 £ 4k

U-Boot> help ubifsumount

ubifsumount - unmount UBIFS volume
Usage:

ubifsumount - unmount current volume
U-Boot> ubifsumount

Unmounting UBIFS volume nandflash!

U-Boot>
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1.1.29 YAFFS2 #5%

® yaffs : yaffs commands
U-Boot 37 YAFFS M54 > &5E mount/list/mkdir/rmdir/rd/wr & °
A S AU T

U-Boot> help

ydevconfig- configure yaffs mount point
ydevls - Tist yaffs mount points
yls - yaffs 1s

ymkdir - YAFFS mkdir

ymount - mount yaffs

ymv - YAFFS mv

yrd - read file from yaffs

yrdm - read file to memory from yaffs
yrm - YAFFS rm

yrmdir - YAFFS rmdir

ytrace - show/set yaffs trace mask
yumount - unmount yaffs

ywr - write file to yaffs

ywrm - write file from memory to yaffs

ydevconfig fic B Y AFFSH#iEE

U-Boot> ydevconfig

Bad arguments: ydevconfig mount_pt mtd_dev start_block end_block
U-Boot> ydevconfig nand 0 Oxb0 0x3ff

configures yaffs mount nand: dev 0 start block 176, end block 1023 using
inband tags

ydevls BERY AFFSH &k BE
U-Boot> ydevls

nand 0 0x000b0 0x003ff using inband tags, not mounted
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ymount &k Y AFFS

U-Boot> ymount

Bad arguments: ymount mount_pt
U-Boot> ymount nand
Mounting yaffs2 mount point nandnand

U-Boot> ydevis

nand 0 0x000b0 0x003ff using inband tags, free 0x6573800
yls BURYAFFS X 24N, —(EHEEELE—(E H #%l&, Falthy#Eef] nand BL2—1E H 5%
&=

U-Boot> yls

Bad arguments: yls [-1] dir

U-Boot> yls -1 nand

Tost+found 2032 2 directory

ymkdir ZE17—(E 5 $%

U-Boot> ymkdir nand/test

U-Boot> yls -1 nand
test 2032 257 directory

Tost+found 2032 2 directory

yrmdir ffER—1{& H $%

U-Boot> yrmdir nand/test

U-Boot> yls -1 nand
Tost+found 2032 2 directory

ywr / ywrm B—{EEZE / #—PEmemory 7R i ZE
U-Boot> ywr nand/wr.bin 0x55 100

writing value (55) 100 times to nand/wr.bin... done
U-Boot> ywrm nand/wrm.bin 0Oxe00000 0x1000

U-Boot> yls -1 nand

wrm.bin 4096 259 regular file
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wr.bin 256 258 regular file

Tost+found 2032 2 directory

yrd / yrdm 3E—{EFfEZE / BEZEE S memory

U-Boot> yrd nand/wr.bin

Reading file nand/wr.bin
Done

U-Boot> yrdm nand/wrm.bin 0x200000

Copy nand/wrm.bin to 0x00200000. .. [DONE]
yrm HER—{EFEZE
U-Boot> yls -1 nand

wrm.bin 4096 259 regular file
wr.bin 256 258 regular file
Tost+found 2032 2 directory

U-Boot> yrm nand/wr.bin

U-Boot> yls -1 nand

wrm.bin 4096 259 regular file
Tost+found 2032 2 directory
yumount F&#YAFEFS

U-Boot> yumount nand
Unmounting yaffs2 mount point nand

U-Boot> ydevls

nand 0 0x000b0 0x003ff using inband tags, not mounted

R

1.1.30 IS AL E

PEE R O] DITERCAE NAND flash ~ SPI flash 2% eMMC » B DUE B EBCEFE (nuc970 evb.h)
BT = A E R

Sept. 08, 2020 Page 67 of 87 Rev. 1.10



NUC970/N9H30 U-Boot v2016_11 i FH Ffi}

NUVYOTON
e

® CONFIG_ENV_IS_IN _NAND: #8882 {F4F NAND flash
® CONFIG ENV IS IN SPI FLASH: gt {7 F SPI flash
® CONFIG_ENV_IS_IN MMC: BI85 {FAF eMMC
FENE S HEHEESEHT—ME -

‘““*%du%ﬁ?f flash HImA% EFI IR BE 4GRS RNV 22 A A/ NATHHECERE (nuc970_evb.h) H
LATWI FEITEE AR E:
® CONFIG ENV OFFSET: IRiE 8 #{F e lashimiL &
® CONFIG ENV SIZE: {# & 4A RS By iy 22 [ AN -
© U1 5T S B e 8 B T LAt i Bk B e 2 R RN R DA R E F Y EE R
Ej o
1.1.31 FHEGHYERIR SR8

& flash PRNFAEIRIREF - U-Boot 77 I THERHY—4HIRIRE - DUT /& U-Boot THEEHY
fa AR o
® baudrate
Console baudrate , BEI7 /& bps. baudrate #EZK H A nuc970_evb.h =Y CONFIG_BAUDRATE

® bootdelay
EE I RNRE, RS EEER RN, M2 RF g TH IE U-Boot 41T bootemd
R A SR, bootdelay E{E A E 7Y nuc970 evb.h 1A CONFIG BOOTDELAY

® cthact

Pt H BiE—{# interface HUIREE By active, R B NUC970/NOH30 ethernet BEENFZF0E%E device
name £ emac, (Kl ethact HEEE% B emac

® cthaddr
Ethernet mac address. ethaddr EH{E 2 H H~ nuc970 evb.h Ay CONFIG ETHADDR

® stderr
X TE stderr > THER{H = serial
® stdin

Y TE stdin ° FHE{H T serial
® stdout

Y g

SIE stdout > THEAESE serial
1.1.32 ap S HIAR
THIE RIS Rl A B ER S S B

® bootcmd
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% U-Boot Bit&1%, U-Boot &1 [ Bl  Thootemd HEHT &2 HAIA.

T & E E 2R bootemd YA S BAIANE: R fESPI flash {RA%E&0x200000 HYHTEEHL Linux
NZ#AGAEE] DDR 0x7fc0 FUArdk, W5ERE Linux WAZBAHE. fi%, SCiREREEHEE T
SPI flash.

U-Boot> setenv bootcmd st probe 0 18000000\; st read 0x7fc0 0x200000
0x190580\; bootm 0x7fcO

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>

® bootargs

EESEREERENZ RS, WIZASUE RSN R EBREE R ENERE A

T HE{EFFERfbootargs HINAND MTDJE 77 & {HiE 2 N, sFdlHY 7 @ EF 2% 1.1.27
MTD &S EEf. fi&, sCRPEREE R F 5] NAND flash.

U-Boot> setenv bootargs "root=/dev/ram0 console=ttys0,115200n8

rdinit=/sbin/init mem=64M mtdparts=nand0:0x200000@0x0 (u-
boot) ,0x1400000@0x200000 (kernel),-(user)"

U-Boot> saveenv
Saving Environment to NAND...
Erasing Nand...

Erasing at 0xe0000 -- 100% complete.

wWriting to Nand... done
U-Boot>
JEECHIE U-boot Al E#REEH, JNZHW R L] “Command [ine partition
table parsing”, HE—3, Z2E T EEAAZE.
Device Drivers ---—>
-*- Memory Technology Device (MTD) support --->

<*>  Command line partition table parsing
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1.1.33 i ER R

(%7 U-Boot SHFAVERESSEE > 4) » NUC9T0/NOH30 U-Boot i (17 E VIR S
® watchdog: XEF& watchdog timer JEEE ] 5. 8¢ E watchdog FNagS A& =040 T
U-Boot> setenv watchdog mode

28 mode AJ LA on B off.

on: watchdog timer THEE$]5H

off: watchdog timer LRERE
Wilan, EiE watchdog THEERE

U-Boot> setenv watchdog off |

WS watchdog THAEFT A

U-Boot> setenv watchdog on |

SOl PRI 7 2] flash o

[ uU-Boot> saveenv |

mkimage T E
U-Boot S #&—E AR [EHY G AR, vl T EL ~ GEFE] flash ~ BT, B GAER HI B 1E:
® Linux Ni%
® AL

® Binaries
® RAM disk E2f6af
BRI 2B E A b,

1.1.34{FEH mkimage EE4E(GFE

mkimage T EJITAE tools/mkimage, T EIHYEFEHF ARM Linux A% (970image) 7545 mkimage
TR —(E 528 4E (970image.ub). Linux AAZ N #Ekfirik2 0x8000 » Ttk &0x8000.

u-boot/tools# ./mkimage -A arm -0 linux -T kernel -a 0x8000 -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
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Load Address: 00008000

Entry Point: 00008000

-A: 5B CPU 2268 fy arm

-O: B Eoperating system £y linux
-0 S E G Ry N

L EE FERLE B 0x8000

-e: E AR P AL By L Ry 0x8000
-d: BB BAEAYACR & 970image

1.1.35Checksum sFE =, (SHA-1 B¢ crc32, f&EFE NUC970)

mkimage tool & ”r;:?‘ﬂ%#ﬂ’] checksum > 37 HEEUEAFIRAT 2 AETH

175348 bootm FAT&RS » bootm EETEEGAERY checksum » AEFISZGAETERY checksum i ELER -
ﬁﬂ%ﬂﬂi_lﬁ’] checksum %UE/T\ IEJ s FRErHHER “Verifying Checksum ... Bad Data CRC” $E5z
B AT WSS checksum B(EARE] > AIEr IR “Verifying Checksum ... OK’
HIERE - MR EEESE R -

JRA mkimage tool EFEEGAERY checksum JEUEERA cred2 » EFEMBEEGIER » LLigds
(55 5 NUC9T0/NOH30 #rigiZis SHA-1 2KetE 2 BAERY checksum » N A PR FHEERGE R -

it DAB] DA Bt R -
NUC970/N9H30 HY mkimage tool Frishn 7 —(E<:8g “-S” ZKIgEETE Linux % checksum
PETE T -

JFE A mkimage tool ETEFZLEFERY checksum FFEEEEA crc32 © NUC970/NOH30 Hek 55—
#EETH > SHA-1 » T maEry&EfELER A SHA-1 515 Linux NMZAY checksum. i E£8r “-s
shal” > BESAAECIFHEF nuc970 evb.h HHY CONFIG NUC970 HW CHECKSUM #EIEFTRH -

u-boot/tools# ./mkimage -A arm -0 linux -T kernel -S shal -a 0x8000 -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: 00008000

Entry Point: 00008000
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-A: 2% 8 CPU 2268 B arm

-O: 2 Boperating system /£ linux

-T: BB BAE R R BN

-S: BB EHE NI checksum HY T2 5 shal
-a: e I EiriE A 0x8000

-¢: BB e FE AR Ay Ry 0x8000

-d: BB R RAERY AR By 970image

WS EEFE(H A cre32 2RETE NIZAIchecksum » &0 N @ hi 2% “-S cre32” - [EIRFEEEC
BREH nuc970 evb.h HHAY CONFIG NUC970 HW CHECKSUM #EIF -

u-boot/tools# ./mkimage -A arm -0 linux -T kernel -S crc32 -a 0x8000 -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: 00008000

Entry Point: 00008000

-A: %8 CPU ZE## By arm

-O: F%'Eoperating system /£ linux

-T: BB BAEA  F %

-S: B EETE I checksum HY 75505y cre32
-a: B ARk 2 0x8000

-e: s B AR By Ry 0x8000

-d: W E G PCE By 970image

1.1.36 AES JI#IHRE (fEFR NUC970)

541 > NUC9T0/NOH30 K mkimage T B8 AES JIZEAITHAE » B0 T RV (EHT IS,

-G AES, HSIEETINE » DIk -H > f5E AES IIEMERW key FAEW—EEZE - T
H S (EHFFIE S —(# ARM Linux A28 (970image) TR INIZEIE - AES I
iy key JBAE key.dat 5 » Linux PR FERAZEERZ 0x8000 - $FTfrikZ 0x8000.
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u-boot/tools# ./mkimage -A arm -0 linux -T kernel -a 0x8000 -e 0x8000 -G AES
-H 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: 00008000

Entry Point: 00008000

-A: %8 CPU ZE## By arm

-O: BB operating system £y linux

-T: S B G AR RA R A%

-a: e & Nkl Ry 0x8000

-e: B ETE AL AL B U Es 0x8000

-d: B E GBI AR £y 970image

-G: s ENIE A A S AES

-H: $57 AES I key FTEHUREZE

1 mkimage [5] H$5% (tools)) TH—{E#M key.dat FIFEZE » 1S {EMEZEFLE I AES JIEAR{E
FHEY key o {88 FH 2 ] LAZR#H key.dat 2RIETL key

key.dat N AAEA T
0x34125243

0xc41a9087
Oxal4cae80
0xc4c38790
0x672cal87
Oxd4f785al
0x562falc5

0x78561198
F—5IF 4 1Y bytes » —IFH 841 -
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F—YIMEERZ Ox » S5 AN ZEN > BB key > BEFHEN 0x R IEIHVEFHITT -
BEREES EFE Linux SRR BN - WHEFE Windows T4REE key.dat FH#EHE]
Linux J&& NI > 5579 dos2unix T EL#EHA key.dat AURR R, » BRINIZRIG &8 8L key ©

u-boot/tools$ dos2unix key.dat

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

MR (fEFR NUC970)
1.1.37 1%

Ry T REFGHE (B4 Linux kernel) HYZEett: - BB ABIGZEIENINE - JTEH
mkimage T HESBAEHEI TN ORAE > T HIZEES Linux kernel #2848 AES I HIFEH:

u-boot# ./mkimage -A arm -0 Tlinux -T kernel -a 0x8000 -e 0x8000 -G AES -H
key.dat -d 970image 970image.ub

1.1.38 fif%

B ] A ar<%1 i decrypt 128 a5 B ETIRE » T HE([EFEAE
B—{E 0 #@HY Linux kernel » {EERfEEEALHE 0x200000 gzt fEaE Arik 0x400000 @ AN
5 0x190580 » &p< Ul

U-Boot> decrypt aes 0x200000 0x400000 0x190580 |

1.1.39 Ja g
RFAGIRRTR > FEBEGSYTH md EEaS - BURHECERANE - A EENNE
s EREHERE T -

HEEEZ 2RV - AT

® FLER md apSHYSIEF -

&4 include/config_cmd_default.h

7 #define CONFIG_CMD_MEMORY #Z17/£RH= -

Watchdog timer

1.1.40Watchdog timer fCE

S NUC970/N9H30 1Y watchdog timer THEEFTHH » &5 nuc970_evb.h & LU T MiflE EFE
FIG -
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#define CONFIG_NUC970_WATCHDOG

#define CONFIG_HW_WATCHDOG
K= > ¥ NUC9T0/N9H30 1Y watchdog timer THAERE T » 5555 b 1A W (8 & 35 FE . -

1.1.41Watchdog timer FEETSEHE

= NUC970/N9H30 HYACE watchdog timer ITHEEEFT S » F P r] DAE IR B 8 8
“watchdog” =%k “off” B¢ “0” - BRI watchdog timer THEEREEE » M A MEMECERE
N REE o

U-Boot> setenv watchdog off

U-Boot> saveenv

P2 E i watchdog timer THRETTRH » RERIEEEL “watchdog” &%k “on” B[IAT -

U-Boot> setenv watchdog on

U-Boot> saveenv

EREIE  BUORESEE. “watchdog” 1% > SCISH] saveenv iSRS “watchdog”

74 flash -

& NUC970/NOH30 FYACHE watchdog timer IEE/EREfAHT - (BUCGRIEEE “watchdog” &4
BFE

1.1.42Watchdog timer HYAFRHESE

‘&= Watchdog timer THEEFI B @ 2SHIEREME 14 #) 2 1% » Watchdog timer &EHEH 4% » U-
Boot EE¥EA ; % FEAE U-Boot @<yl Noepi—{E @< (i A Enter $#) 1% - @&
ST 14FD -

U-Boot LCD

1.1.43NUC970/N9H30 LCD EETRANE

U-Boot BHt% @R E F » & LOGO K U_Boot fHEAEHEHEI/R{E LCD HAR L -
NUC970/N9H30 U-Boot £ LCD HEIfRERAINEL T -
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1.1.44 {0fer B LOGO
LOGO HYHE /328~ Nuvoton LOGO » fIERZEE S HA A EHY LOGO - BlalA =445 F
abc * LOGO [E[#& Fy abc.bmp * 2FEE4IT:

® [ abc.bmp FEFEMEZF] tools/logos H&E ™

® (&4 tools/Makefile

HEIDLT AT

# Use board logo and fallback to vendor

ifneq ($(wildcard $(srctree)/$(src)/logos/$(BOARD) .bmp),)
LOGO_BMP= $(srctree)/$(src)/logos/$(BOARD) . bmp

else

ifneq ($(wildcard $(srctree)/$(src)/logos/$(VENDOR) .bmp),)

LOGO_BMP= $(srctree)/$(src)/logos/$(VENDOR) . bmp

endif

FEETCTZEMAL T EEER
| LoGO_BMP= $(srctree)/$(src)/logos/abc.bmp

GPIO

U-Boot GPIO £ FLAVIEF & 22K BheE LED -

NUC970/N9H30 U-Boot f2{fi%iE GPIO HYLIRE - HIFHILUEM GPIO BEEHZ T/ a2 FHYL
GPIO -

1.1.45NUC970/N9H30 GPIO

NUC970/N9H30 9 GPIO port £93% port A ~ port J » &5 port 7 16 R pin fl -
{2 GPIO port C #Y pin 15 1 GPIO port J f9 pin 5~15 EAREEHY » SH7)EH -
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NUC970/NOH30 U-Boot #45—1R pin FlEFE—{E GPIO 4%5% - 5140 GPIO port A #Y pin 0 4
et GPIO_PAO » GPIO port B Y pin 2 @525t 2 GPIO _PB?2 » DLLEEHE -
FiEAEEE A NUC970/N9H30 GPIO BESEhfE=CHS » B LAEE A GPIO 4R5% °

1.1.46 GPIO BEEHFE=/ 1A
NUC970/N9H30 F& 2L N HY GPIO APISs

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

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);

B APL Y55 —(E 282 GPIO 4Rk -
® gpio_request

iEFEGPIOE G IEAEEA » B (ESHAAE] > # 0 #RHIA -
WRFEEH GPIO pin ERZUHREIEANLIRE GF GPIO) » & IR sh R -
B EFATREZE A GPIO port DO B » {8 17 AT 3 H:

gpio_request(GPIO_PDO,NULL); |

E33% port DO LB UMEIEMINEE &I Ty -

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

® gpio_direction_input

1’ GPIO pin 5% kol A= «

® gpio_direction_output

i GPIO pin s Al tiE= - A EdmHE -
® gpio_get_value

HHY GPIO pin HY#E -

® gpio_set_value

&2 2E GPIO pin AY#HHE -

1.1.47 [EFEFEG
N HE EEERF GPIO port GO ~ port GS HYE{ERS & 0x101010 -
gpio_request(GPIO_PGO,NULL);

gpio_direction_output(GPIO_PGO, 0);

gpio_request(GPIO_PG1l,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);

SRR IR
FMFBEE—H PC, 3%PC BEE 1P firhkil H 2225 TFTP/DHCP{EI 23 FE FH A2 =X

1.1.48 5 E[E7E IP firtik

1. BE7EE] ocal Area Connect_ion ( antrgl Panel -> Network and Internet -> Network Connections

@Uv' &' » Control Panel » Network and Internet » Network Connections » v | 0',]

Organize v

ey
:. Local Area Connection [ VirtualBox Host-Only Network
>  nuvoton.com =~ Disabled

-

@

@~ Broadcom NetXtreme Gigabit Eth... =7 VirtualBox Host-Only Ethernet Ad...

2. Bh#5EProperties
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Organize v Disable this network g=== — R — — nl—
— - @ Local Area Connection Status u

| ' Local Area Connection
nuvoton.com ; General

E Broadcom NetXtreme Giga

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

Activity
Sent —— N Received

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

[_@‘Properﬁes][ @Disable ” Diagnose J

3. B3 Internet Protocol Version 4 (TCP/IPv4)
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U Local Area Connection Properties M

Networking | Authentication

Connect using:

[ (o Broadcom NetXreme Gigabit Ethemet ‘

This connection uses the following items:

% Client for Microsoft Networks |
48} \/itualBox Bridged Networking Driver |
U8} 005 Packet Scheduler Il

.Q File and Printer Sharing for Microsoft Networks

<& |ntemet Protocol Version 6 (TCP/IPv6

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

[ Install... ] Uninstall A‘ [ Properties ] !
Description
Transmission Control Protocol/Intemet Protocol. The default

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

4. BB E IP firk
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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.

() Obtain an IP address automatically

@) Use the following IP address:
IP address: 192 .168 . 0 .100

Subnet mask: 255 .255 .255 . 0

Default gateway:

Obtain DNS server address automatically
@) Use the following DNS server addresses:

|
in Preferred DNS server:

Alternate DNS server:

[] validate settings upon exit

1.1.49 TFTP #1 DHCP falfk=s

TFTPD32 &1 %E ~ JR S AHNERER, TEETFTP 1 DHCP fEikesFEIIEE. 1 2L
PN A T Nk

http://www.jounin.net/tftp-server-for-windows.html
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@ Tpd32 by Ph. Jounin —
Current Directory  |[EETE NG ;] —

Server interfaces  |192.168.0.100 Broadcom v | Show Dir |

[ TheServer ITftp Client | DHCP server | Syslog server | DNS server | ¢ [»]
peer [ file | start time l_p@gtessl

< 1 | »

About I l Settings I I Help

WEEE Settings I A B TFTP server F1 DHCP server.
#5%'E TFTP server HITEZEAFHT H %
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% Titpd32: Settings =

GLOBAL TFTP | DHCP| svSLOG

“Base Directory

|CACWWenghTFTP Browse |

~TFTP Security ——— TFTP configuration
" None Timeout (seconds) 3
' Standard Max Retransmit 6
" High Thtp port [6a
" Read Only local ports pool
—Advanced TFTP Options

[V Dption negotiation

™ PXE Compatibility

[V Show Progress bar

[V Translate Unix file names

I Bind TFTP to this address B |
7 Allow '\ As virtual root

™ Use anticipation window of IU_ Bytes
[T Hide Window at startup

7 Create "dir.tst" files

™ Create md5 files

™ Beep for long transfer

oK I Default I Help Cancel I

2B DHCP pool definitions. " i & {E &1 1P pool start address 2% £ 192.168.0.102
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_r% Tftpdé?: Settings 1

GLOBAL | TFTP  DHCP | sySLOG |

i~ DHCP Pool definition %
IP pool start address  [192.168.0.102
] | Size of pool [4

' Lease [minutes] 12880
Boot File |

—~ DHCP Options
Def. router (Opt 3) {192.168.0.100
Mask [Opt 1) [192.168.0.255

DNS Servers [Opt6) |
WINS server (Opt 44)
NTP server (Opt 42)
SIP server [Opt 120)
Domain Name [15]
Additional Option [0 |

I
|
I
I

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

7 Bind DHCP to this address |1 27.0.0.1 LI
i nK | Nefault | Heln | Canrel I

TR SPI flash FEtdéERE
BBt SPI Bt » U-Boot #B#8  “sfread” 5% » 1@ SPI flash /& Linux PNAX:EEE]
DDR - P bootm #n-<o5E Bt o AOSZNNHE SPI flash FEtZRREE - TIfEfe s SPI ZE(FR
& » DUR bootm BtiEtE FhER FHIERG & checksum 7774 -

1.1.50 #2&15 SPI ##E{E e

fer= SPIAE/EZRE o] DI NI /EEF -
® ;% SPI #E{ELE Quad FEZ
® ;i SPI K5
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DU HY #2545 sf probe ai-<iéF SPI B85 (E i = 28 (18 MHz) ©

U-Boot> st probe 0 18000000

SF: Detected W25Q128 with page size 4 KiB, total 16 MiB

U-Boot>

1.1.51 £ SHA-1 B#AGETEL checksum (R NCU970)

bootm FEf&EFE FEE FHREASE 1B checksum » 0] DAXEI FAMEISERE - 552 1.1.35 ZEIEA
SHA-1 WEg&ETH checksum » ZR4E%S bootm FEfMkhFfE]

Kl Power-on Setting K% % NAND flash page size fll ECC type

U-Boot £ NAND #JZ81EREF » 1 NAND ID FH & H NAND flash #Y page size F1 ECC type ©
UEEARAY NAND flash /T\Y?Z'j—: ID #F > 50F page size fil ECC typefid 1D table FHYEHEAR
[H) » B DA wE U FE 288 _ERY Power-on Setting FRBE RIS page size F1 ECC type 2% EH °

1.1.52 t]#a Config 6/7 BRI page size R EH

Config 7 = 0, Config 6 = 0 & NAND flash page size #%EK 2K Byte.
Config 7 = 0, Config 6 = 1 & NAND flash page size #%EK 4K Byte.
Config 7 = 1, Config 6 = 0 & NAND flash page size #%EK% 8K Byte

1.1.53 PJ# Config 6/7 BrARHLE page size 3E(E
Config 9 = 0, Config 8 = 0 #f NAND flash ECC type 5% E R BCH T12.

Config 9 =0, Config 8 = 1 #f NAND flash ECC type 5% E ¥ BCH T15.
Config 9 = 1, Config 8 = 0 % NAND flash ECC type 5% €[ BCH T24

Tomato
1%+ Tomato » U-Boot FEMt—{E Tomato config > & FF SPI Bt » sR1BHE SD card HBARX

Linux Nf% °
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1.1.54 Tomato U-Boot dmEEdn<
TEERATA Y object code.

# make distclean
4w U-Boot

# make nuc970_tomato_defconfig

# make

1.1.55 Tomato U-Boot ##45 i hiE

Tomato U-Boot HY#4E (7 -2 E F4E include/configs/nuc970 tomato.h
HIRBILL T ESR

#define CONFIG_SYS_TEXT_BASE 0x2000000

& EF U-Boot AYg#&EATIER 0x2000000

1.1.56 & mkimage /B Linux NA%F]H

Tomato U-Boot #i¢ SPI flash Bat#{z & HE{E SD card 1R H ##5EELAM 970image.sha #Y Linux
PR SE R B © By T 4E5G ARG > Tomato U-Boot #E1T Linux PIZBAEFE chER HE
#GETH checksum » AL » FEIREL R 5 ZURF Linux WX T &G A3 #4 £y 970image.sha

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

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: 00008000
Entry Point: 00008000

EEEHE

U-Boot SPI sub-system H #ij H %74 NUC970/NOH30 SPIO0. ‘& Fir{sE FHEY Iz 43 5142 PB.6, PB.7,
PB.8, PB.9, PB.10, DL PB.11. (Rt fRMEMGE 5 L pin 257G IEMEHT #EE,
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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.

Flease 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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