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1 gt
U-Boot & —{E FZ RN AR RS R G AFE S, 0 DU R A [FIHTE T B 445,
FFEARM ~ MIPS ~ x8681 68K. 1B HE—FE(FGNU #H A A58 2 T #8A 0 3 BHEES.
U-Boot X7 #% NHITHRE:

® % ~Ek: TFTP, BOOTP, DHCP

51 &#K: s-record, binary (via Kermit)

Flash &3 $£Fx, 38, &

Flash ZUR1: SPI flash, NAND flash

sUiERe TH: 58, 55, 78, thi

X H 2 shell: €54, A

NUC980 U-Boot FYRRASE: v2016.11 #¢ T HiZH4E N #E hitp://www.denx.de/wiki/U-
Boot/SourceCode.
U-Boot E4d_- ¥ X IETIEE A F £ /148 http://www.denx.de/wiki/view/DULG/UBoot.
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2 B
U-Boot s& AJECE Y, U-Boot v2016.11 SZFFAFERCE /520, F—(F 7 2B B iE Y518
EBREERENECE, & (5= 2 A .

21 RELERE

NUC980 Ee EF£ A7} include/configs/muc980 evb.h
DUy B/ 48R0 B RS nuc980_evb.h FHY R TEEZ.

#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

#define CONFIG_CMDLINE_TAG 1 /* enable passing of ATAGs @/
#define CONFIG_SETUP_MEMORY_TAGS1

#define CONFIG_INITRD_TAG 1

#define CONFIG_SETUP_MEMORY_TAGS1

® EXT CLK: #ME0 IR EZ timer BEFNE R 0L 2 % E
® (CONFIG SYS TEXT BASE: %% U-Boot 45l

® CONFIG SYS LOAD ADDR: g6 5o Nak izl

® (CONFIG SYS MEMTEST START: st f& B At AvE4A AT T

® CONFIG SYS MEMTEST END: st Hist &S g ir sk

efine CONFIG_SYS_USE_SPIFLASH

#define CONFIG_SYS_USE_NANDFLASH
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#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}

#define CONFIG_NUC980_EMACO

#define CONFIG_NUC980_ETH

#define CONFIG_NUC980_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: {#/H SPI flash
® CONFIG_SYS_USE_NANDFLASH: {# /] NAND flash
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CONFIG_ENV_IS_IN_NAND: 235 S8 £5{74F NAND flash
CONFIG ENV IS IN SPI FLASH: 25 E{E4(F/F NAND flash &
CONFIG ENV IS IN MMC: IR S8 17 A4F eMMC
CONFIG_HW_WATCHDOG: #TB# watchdog timer IhEE
(CONFIG_NUC980_WATCHDOG f TR
CONFIG _SYS BOOTM LEN: ZE boom 14 (iR BR4ENIZ I i KB
CONFIG SYS INIT SP ADDR: &4t #lia bR Ay HERS fE 3T
CONFIG _BAUDRATE: & 1R i%

CONFIG _NUC980 EMACO: {#FH NUC980 EMACO

CONFIG NUC980 EMACTI: {#FH NUC980 EMAC1

CONFIG NUC980 ETH: S7#& NUC980 Ethernet
CONFIG_NUC980 PHY ADDR: PHY firhl-

CONFIG_ETHADDR: MAC firik

CONFIG _SYS RX ETH BUFFER: Rx Frame Descriptors A1 8
CONFIG SYS DCACHE OFF: [###s D cache

/%
* BOOTP options

*/

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

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

® (CONFIG BOOTP_SERVERIP: TFTP {23y IP A& #iii sk DHCP {Eik 231y 1P
#ifdef CONFIG_SYS_USE_NANDFLASH

#define CONFIG_NAND_NUC980
#define CONFIG_CMD_NAND
#define CONFIG_CMD_UBI
#define CONFIG_CMD_UBIFS

#define CONFIG_CMD_MTDPARTS

- = ™

#define CONFIG_MTD_DEVICE

Sept. 08, 2020 Page 8 of 84 Rev. 1.10



NUC980 U-Boot v2016_11 {&EFHF

NUVYOTON
P ———_,_,,,— e — — — — — S§$S$S$S$S S S _  ,_—_—_——

#define CONFIG_MTD_PARTITIONS 1
#define CONFIG_RBTREE 1
#define CONFIG_LZO 1

#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 0xB0OOOD000O

#1ifdef 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

#endif

#define CONFIG_SYS_NAND_U_BOOT_OFFS 0x100000 /* Ooffset 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 + 0xE00000)
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#define CONFIG_SYS_NAND_U_BOOT_DST CONFIG_SYS_PHY_UBOOT_BASE /*
NUB load-addr 3/

#define CONFIG_SYS_NAND_U_BOOT_START CONFIG_SYS_NAND_U_BOOT_DST /*
NUB start-addr 3/

#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 NUC980: BHEZ NUC980 NAND Ih&E
CONFIG_CMD_NAND: {# F nand 54 IEE
CONFIG MTD DEVICE: Et#h MTD #&
CONFIG_MTD_PARTITIONS: Ei#h MTD 471&
CONFIG CMD UBI: Fz&f UBI

CONFIG_CMD UBIFS: B UBIFS X4 %%k
CONFIG CMD MTDPARTS: MTD 4y & 4
CONFIG_RBTREE: &) UBI FFZNIAC &

CONFIG_LZO: Fi#) UBI FFZAVACE

MTDIDS_DEFAULT: 5&7& MTD £478#, 38 A% F iR € —2L
MTDPARTS DEFAULT: /&AL E
CONFIG_CMD _NAND YAFFS2: Ei&#hY AFFS2HY a4
CONFIG_YAFFS2: Bi#hY AFFS2AE ZE Z:45¢
CONFIG_SYS MAX NAND DEVICE: EZNAND 25 &

Sept. 08, 2020 Page 10 of 84 Rev. 1.10



NUC980 U-Boot v2016_11 {&EFHF

NUVYOTON
P ———_,_,,,— e — — — — — S§$S$S$S$S S S _  ,_—_—_——

CONFIG SYS NAND BASE: ZE#NAND controller base fir ik

CONFIG_ENV_OFFSET: BRIREHT flash FHIRIZALIL

CONFIG_ENV_SIZE: {r B8 4aEREE S22 A/

CONFIG_ENV_SECT SIZE: {%%.é'%faﬁ REANZE RS sector A/
CONFIG_ENV_RANGE: & IR SR 57 #i &, #[E & CONFIG_ENV_OFFSET Z
CONFIG_ENV_OFFSET + CONFIG_ENV RANGE. (& # L {FIa RS 81 block 21E
BREE, U-Boot SR ERIZ S EIFE] N —(& block)

CONFIG_SYS NAND U BOOT OFFS: U-Boot J&Z{F NAND FHY{Rf& (il
CONFIG SYS UBOOT SIZE: U-Boot {8 FHAY4&Z=E] (code + data + heap)

CONFIG_SYS PHY UBOOT BASE: U-Boot B & HI#EARAY AL 1l

CONFIG _SYS NAND U BOOT SIZE: U-Boot {445 K/ N
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 & £&({[#page

/* SPI flash test code */

#ifdef CONFIG_SYS_USE_SPIFLASH
#define CONFIG_SYS_NO_FLASH 1
#define CONFIG_NUC980_SPI 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

® (CONFIG_CMD_SF: {#H SPI flash HY sf &< TheE

® CONFIG_ENV_OFFSET: B85 fF flash th i {mf& ikt
® CONFIG_ENV_SIZE: freE 4R8Iy ZE /N

® (CONFIG ENV SECT SIZE: ¥ais=8887Y sector K/

#define CONFIG_SYS_PROMPT “U-Boot>
#define CONFIG_SYS_CBSIZE 256
#define CONFIG_SYS_MAXARGS 16
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#define CONFIG_SYS_PBSIZE (CONFIG_SYS_CBSIZE +
si1zeof (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_PS?2 o

® (CONFIG SYS PROMPT: ¥4 52
® (CONFIG SYS LONGHELP: 8 ~5e e st ea
® (CONFIG CMDLINE_EDITING: faﬁéﬁﬁﬁéﬁé

/* Following block is for MMC support */

#define CONFIG_NUC980_MMC
#define CONFIG_CMD_FAT
#define CONFIG_DOS_PARTITION

/*#define CONFIG_NUC980_EMMC */ /* bon't enable eMMC(CONFIG_NUC980_EMMC)
and NAND(CONFIG_NAND_NUC980) 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 NUC980 MMC: 4R&% NUC980 EREhFZ =

CONFIG_CMD _FAT: S7#F FAT M4

CONFIG _DOS_PARTITION: % £f DOS 431&

CONFIG NUC980 EMMC: 7 # eMMC
CONFIG_SYS_MMC_ENV_DEV: {FHEa %5117 MMC 5% #4m57
CONFIG ENV OFFSET: B2l 8z itk

CONFIG ENV SIZE: B8 sA )\

CONFIG_ENV_SECT _SIZE: fF GRS 511 eMMC & HE A/
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/* 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_NUC980

#define CONFIG_EHCI_HCD_INIT_AFTER_RESET

#define CONFIG_DOS_PARTITION

#endif

® (CONFIG CMD USB: % #F USB &%

CONFIG_CMD _FAT: 7 FAT 5%
CONFIG USB STORAGE: 75 USB 5{E&4%%
CONFIG_USB_EHCI: %7 USB 2.0

CONFIG_USB_EHCI NUC980: £ NUC980 ;& F USB 2.0
® (CONFIG DOS PARTITION: % #f DOS 431&

#define CONFIG_NUC980_GPIO

/7‘:
* Size of malloc() pool
Z

#define CONFIG_SYS_MALLOC_LEN (1024*1024)

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

#endif
® (CONFIG NUC980 GPIO: BARx GPIO ThgE

® (CONFIG SYS MALLOC LEN: st EH#jsefl BB AN
® (CONFIG STACKSIZE: 3 B HERE AN
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22 EERE
U-Boot v2016.11 Z#FE#d5<  “make menuconfig” ZRMEfTHEENIE

| # make menuconfig

U-Boot 2016.11 Configuration

Arrow keys navigate the menu.

[ ] excluded <M> module

<Y> includes, <N> excludes, <M> modularizes features.
< > module capable

<Enter> selects submenus ---> (or empty submenus ----).

Press <Esc><Esc> to exit, <?> for Help, </> for Search.

Highlighted letters are hotkeys.

Pressing

Legend: [*] built-in

Architecture select (ARM architecture) --->)

ARM architecture
General setup

“ee>

Boot images
Boot timing

e
-ee>
--->

->

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 h

[*] 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

--e>
--->
-3

< Exit > < Help > < Save > < Load >
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3 HeREEE
U-Boot #Y H #4541 T &

4 | y-boot-2016.11
| api

, arch
| board

) cmd

" " " "

| Commaon
. configs
, disk

> | doc

» |\ drivers

, dts

| examples
| fs
include
J il

| Licenses
/ net

| post

, test

2
> W scripts
*
2

| tools

api: LG EHE X TFRHY APL

arch: E1-&CPU FHEAN RS

NUC980 CPU #HEHHVIEACESAE arch/arm/cpu/arm926e js/nuc930.
board: B & FHRHE RS

NUC980 #iz+-#H BV IR HSEAE board/muvoton/nuc980_evb.
common: 12 U-Boot 654 DL —EE& & H EHYR(CHE.
configs: &P fe LV BARLECERE

disk: fZ&E 57 EIAH BER S

doc: B Z &£ README Z{F

drivers: B FaBh iR = HCHE.

NUC980 HYEEENFZ =R B 2 HUAE drivers H$% K, 5140 Ethernet BEEFE 2 HE A
drivers/net/nuc980_eth.c

® cxamples: IE —LEH]. FI41 mips.1ds FtE MIPS BYFEAS A
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fs: fFISTERE ZE LI A58, BIA0: FAT, yaffs2.

include: TS AL BC BAE. NUC980 FYEC B AEFE AT include/configs/muc980_evb.h
lib: JRCE 25 Fe =,

Licenses: {75 GPL MRS {4

net: 7R REAR RIS LS. I%0: tfip.c, ping.c,

post: $1 ¥ HHRMEE hotkey FUF5, £2{E post_hotkeys_pressed() FVERERE1E 7724

scripts: 2t 4maE B ACE I o] FHEHIRIAS

test: fEI—ESHIEAFE S, AHEFFE 2% testREADME 25 3L

tools: FHL—EE T H, 5140 mkimage k2 —{EEA RN TE.
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4  4F=£ U-Boot

41 wFEDS
JEBRATARY object code.
| # make distclean
Qi U-Boot
# make nuc980_defconfig

# make

42 mEEENEE
ARk TN % & A 4 Main U-Boot Al SPL U-Boot:
Main U-Boot : 5¢¥IEERY U-Boot
SPL U-Boot : # Main U-Boot £ NAND flash ##%/] DDR 477

SPL U-Boot & NAND boot B, A4 & FH 5] ; 4152 SPI boot 2, eMMC boot HZEZE Main U-
Boot

Main U-Boot #1 SPL U-Boot & 43 Al EAAEAR H #% LA+ H #% spl H:

Main U-Boot HIEZE & A EIR H $%
® y-boot - EIf #T4E (7] GDB = IDE T #K)
® y-boot.bin - binary file (A] 75 %# Nu-Writer 88% % NAND/SPI flash ~ eMMCH?)
® y-boot.map - FAEEESE

SPL U-Boot F#EZE &y i A= AR H SR T YT H$k spl H
® u-boot-spl - EIf 4{71E (]7E4% GDB ¢ IDE )
®  u-boot-spl.bin - binary file (A]7E4# Nu-Writer J&5%£E] NAND flash )
® u-boot-spl.map - HEALYEERE

4.3 Main U-Boot ##4&EAr ik
Main U-Boot HY##4E (7 ik 2 E 2 1F include/configs/nuc980_evb.h
| #define CONFIG_SYS_TEXT_BASE 0xE00000

I, U-Boot HY#ESS iz 4EFLZE 0xE00000

Y15 NAND Boot, 55 [EH#& 4 include/configs/muc980 evb.h & HHYE T
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| #define CONFIG_SYS_PHY_UBOOT_BASE (CONFIG_SYS_SDRAM_BASE + O0xE00000) |
CONFIG_SYS_PHY_UBOOT_BASE 23ZH#1 CONFIG_SYS_TEXT_BASE & AEAH[EM L.

44  SPL U-Boot s#i&Efirtk

SPL U-Boot Hy 4S5 A7 1k E 25 1F include/configs/muc980_evb.h
THRATHEE 0x200,75 BB B H A A IR, 5B E DU T E R FF 0x200 B Hriy k.

| #define CONFIG_SPL_TEXT_BASE 0x200
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5 ¥ SPINOR ECE R NAND BCE
NUC980 BAZEZAVACE -2 7 FF NAND K 7 Ff SPLANSEEERHEL SPI FC B I f%ER NAND filE. 5
&4 include/configs/muc980 evb.h ,ZA7% %4 “make menuconfig” #i-2HridiHRARCE.

5.1 B include/configs/muc980_evb.h
B4 include/configs/nuc980_evb.h, FTEIESE “CONFIG SYS USE SPIFLASH” i EF
“CONFIG_SYS USE NANDFLASH” Il B EREE S 8 R iU SPI flash.

#define CONFIG_SYS_USE_SPIFLASH

/*#define CONFIG_SYS_USE_NANDFLASH */

/* #define CONFIG_ENV_IS_IN_NAND */

#define CONFIG_ENV_IS_IN_SPI_FLASH

5.2 Z&gE SPL
i%48” make menuconfig” ZERE SPL.

-> SPL / TPL --->

[ 1 spL

5.3 {¥EgE NUC980 SPI EEEf
7%53%” make menuconfig” {EEAE NUC980 SPI Bl 75+ SPI #H{E(F Quad BV IEH 5=,

-> Device Drivers

-> SPI Support

[*] NUC980 SPI driver

Select NUC980 SPI in Quad mode or Normal mode (Quad mode) --->

5.4 {EAE SPI Flash /MAI S RF
7E3E” make menuconfig” [HEE SPI Flash 71 <7 15, LK F7HU#E 8 SPI Flash 16 Mbytes firik.
[0 S R 1B B 284k 1 SPI Flash h& e BOMH BEAY 257, T HAVEFIE B 284 1Y SPI flash
ThE e 2 0.

-> Device Drivers

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

[*] SPI flash Bank/Extended address register support

[*] winbond SPI flash support

5.5 {HEE sf/spi S AEEAE nand fiS
" make menuconfig” ERE sf/spi &35, W ZEHE nand d74.

-> Command line interface
-> Device access commands
[ 1 nand
[*] sf

[*] sspi
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6 ¥¥¥ SPI ACE (NAND HL{ELE)
NUC80 EAZEHVACE & 2 SPLAISRZEFAEL SPI Bt &, s &4 include/configs/muc980_evb.h ,

IN% 5 “make menuconfig” #rSHT M AHRIACE.
6.1 B include/configs/nuc980 eyb.h

&4 include/configs/muc980 evb.h FTHAESE “CONFIG SYS USE SPIFLASH” ifijfEstem s
B B FIRAE SPI flash.

#define CONFIG_SYS_USE_SPIFLASH

/* #define CONFIG_ENV_IS_IN_NAND */

#define CONFIG_ENV_IS_IN_SPI_FLASH

6.2 fEEE NUCO80 SPI FEEf
%" make menuconfig” ,fHAE NUC980 SPI @17 384 SPI #H/EAT Quad BV IEF .

-> Device Drivers
-> SPI Support

[*] NUC980 SPI driver

Select NUC980 SPI in Quad mode or Normal mode (Quad mode) --->

6.3 fEEE SPI Flash /MEI S
744" make menuconfig” ,fEEE SPI Flash f1-1H SZHF, DK 7 HUEE 2% SPI Flash 16 Mbytes firdik-.
[EIRFEE AR IR B 28R _EAY SPI Flash WhetFe BURH BEANSZH, T EIVE B EFE 8 LAY SPI flash

HJESrEH

W HEFL.

-> Device Drivers

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

[*] spPI flash Bank/Extended address register support

[*] winbond SPI flash support
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7 g SPINAND B E
NUC80 EAZEHVACE & 2 SPLAISRZEFAEL SPI Bt &, s &4 include/configs/muc980_evb.h ,
IN% 7 “make menuconfig” dF-S I FHEIACE.

7.1 {B include/configs/nuc980_evb.h
&4 include/configs/muc980_evb.h fTHHEFE “CONFIG_SYS_USE_SPIFLASH” .

#define CONFIG_SYS_USE_SPIFLASH

#define CONFIG_ENV_IS_IN_NAND

12 BUEREERA/N
{EI include/configs/muc980 evb.h " CONFIG ENV SIZE” HYEFIE 0x20000.
#ifdef CONFIG_ENV_IS_IN_NAND

#define CONFIG_ENV_OFFSET 0x80000

#define CONFIG_ENV_SIZE 0x20000

7.3 {EHE NUC980 SPI BEEh
7%5%” make menuconfig” {EEAE NUC980 SPI Bl 75+ SPI #H{E(F Quad BV IEH 5=,

-> Device Drivers

-> SPI Support
[*] NUC980 SPI driver

Select NUC980 SPI in Quad mode or Normal mode (Quad mode) --->

7.4 {#HE SPI NAND Flash /&

%" make menuconfie” ,fEEE SPI Flash 11 <755, LUK 7 EV#E 8 SPI Flash 16 Mbytes fir ik,
[EIF4AEE SPI NAND Flash AR5 5H 284 _Ey SPI NAND Flash zh& 5 B Ry 2 7, FERY
E - BE M i SPI NAND flash ik he £ 5E 5.

-> Device Drivers

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

[*] SPI flash Bank/Extended address register support

[*] SPI NAND flash support
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| Select SPI NAND Flash (Winbond SPI NAND flash support) ---> |
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8 FHr¥ SDO/eMMCO FiE
NUC980 BAEZAVAC B 2R 74 SD0/eMMCO. WIERZERARL SDO/eMMCO Bl &, 5 B
include/configs/muc980 evb.h ,ZR1%3%E#E “make menuconfig” &5 HridAHRAAC &

8.1 B include/configs/muc980_evb.h
&L include/configs/muc980_evb.h, B EF “CONFIG_SYS_USE_NANDFLASH” A1
“CONFIG_ENV_IS_IN_.NAND" JifJFdEZ “CONFIG_ENV_IS_IN. MMC" fEFIREEEE
B RAE SDO/eMMCO.

/*#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

8.2 EE NUCI80 BAERHALE

# make distclean

# make nuc980_defconfig

8.3 #EA menuconfig, JEEAC B
i#i%” make menuconfig” ,fEXECE.

| # make menuconfig

8.3.1 ZEHE SPL
R Eke

i%E#%” make menuconfig” ZERE SPL.

-> SPL / TPL --->

[ 1 spL

8.3.2 f#HgE MMC a4l ZE5E NAND 4>
734” make menuconfig” , {HEE MMC @i WE55E NAND @54,

-> command line interface

-> Device access commands

[*1 mmc
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| [ 1 nand |

8.3.3 f#gE MMC MHEARCE
744" make menuconfig” ,fEEE SDO LUK MMC HHEERCE.

-> Device Drivers

-> MMC Host controller Support
-> NUC980 MMC support (NUC980_MMC [=y])
[*] Enable MMC support
[*] Generic MMC support
[*] NUC980 MMC support

[ 1] NUC980 SD1 support (SD Host Port F)

[*] NUC980 SDO support (FMI Port C)

8.3.4 ZEAE NAND EEFIfCE
748" make menuconfig” ZEEE NAND BESEACE.

-> Device Drivers

-> NAND Device Support

[ 1] NUC980 NAND support
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9 ¥ SD1/eMMCI FCE
NUC980 BAEZAVAC B 2R 77 SD1/eMMCI. WIERZERARL SD1/eMMC1 Ao & 5B
include/configs/muc980 evb.h ,ZR1%3%E#E “make menuconfig” &5 HridAHRAAC &

9.1 & include/configs/nuc980_evb.h
E24 include/configs/muc980_evb.h,Bi#E EF “CONFIG_SYS_USE_NANDFLASH” A
“CONFIG_ENV_IS IN NAND” fi¥TBHEZ “CONFIG ENV IS IN MMC” jEEsiEsssy
IETFERUAE SD1/eMMCL.

/*#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

9.2 B4 NUC980 BRFZECE

# make distclean

# make nuc980_defconfig

9.3 #E A menuconfig, FHEACE
i#i%” make menuconfig” ,fEXECE.

| # make menuconfig

9.3.1 ZEHE SPL
R Eke

i%E#%” make menuconfig” ZERE SPL.

-> SPL / TPL --->

[ 1 spL

9.3.2 f#gE MMC ap<ilZE55E NAND <
i%Ei8” make menuconfig” , fHAE MMC I ZEAE NAND 74,

-> command line interface

&

-> Device access commands

[*1 mmc
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| [ ] nand |

9.3.3 f#gE MMC MHEHRCE
744" make menuconfig” ,fEEE SD1 LUK MMC HHEARCE.

-> Device Drivers

-> MMC Host controller Support
-> NUC980 MMC support (NUC980_MMC [=y])
[*] Enable MMC support
[*] Generic MMC support
[*] NUC980 MMC support

[*] NUC980 SD1 support (SD Host Port F)

[ 1] NUC980 SDO support (FMI Port C)

9.3.4 ZEGE NAND EEFIfCE
#4E”° make menuconfig” ZEEE NAND BESENACE.

-> Device Drivers

-> NAND Device Support

[ 1] NUC980 NAND support
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10 U-Boot f5<
U-boot Ffit—{EThEE AR a5 T, 5488 T 5] PC Nniy 4 Umisfe=C. & A
“help”  mE& %4 H A U-Boot X A<

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'

KE o< A 35 i A SEEEN an < 24t%, H B an < Fi & (E R HAl dr n & 4y Bl ],
40 help & LUES A h BIET. KE5TEY U-Boot 654 HRAY 2 EE: 16 #EAL (F15h: RIFE SEALHR,
sleep AT HYSHEUE 10 #EAL)

10.1 Bootm 5%
TE/ 4144918 ~ NAND ~ SPI ~ USB ~ MMC ZAHEE < 2 717, BF 511457148 bootm i<
IR By Linux PIRZSAGHE & BEFEAELEES ~ NAND ~ SPI ~ USB ~ MMC Z{5{FE0A B 1B 12 o
FHEA  HHRBEAY a7 Linux AfZ M EkE] DDR 2 1%, 7548 bootm #3558 K Linux PIAZAIEE
4 IRl bootm 7342 F AR ELENFH mkimage T EEAAY Linux A% EH A EHER.
FHEFA bootm @40 54> (10.2 HEETFI1M4H) E2REE) “JE” £&8H mkimage T HEA
Linux PAIZEIAEFHFEZ bootm arSHYREAI 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
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FE A B TR Linux PR T HE] DDR 0x76c0 H9frk, iHER M DL bootm
0 5AREIE Linux P9f.

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

10.2 Go #4
® go
HITHERTER

U-Boot> help go

go - start application at address 'addr'

Usage:
go addr [arg ...]

- start application at address 'addr'

passing 'arg' as arguments

N HEEEFEATET—E A T EEE] DDR 0x100000 fizkkAfE=.
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U-Boot> go 0x100000
## Starting application at 0x00100000 ...

Hello world!

10.3 4ERRAHBESS

® ping
{83 ICMP ECHO REQUEST EMH4A4EES host I

U-Boot> help ping

ping - send ICMP ECHO_REQUEST to network host

Usage:
ping pingAddress
U-Boot>

FEE P S (8 Z A1, DZH S0 TP ikl e € 4B S 8 ipaddr
NEE{EGF, RFEREEEREL ipaddr 8% 5 192.168.0.101, 242 ping —& 1P firdik £ 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
%3 TFTP T N #2568
U-Boot> help tftp

tftpboot - boot image via network using TFTP protocol
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Usage:
tftpboot [loadAddress] [[hostIPaddr:]bootfilename]

U-Boot>

E(EFEEGS 2 Fi, WA E P (irhkA] server 1P firhl-45 TRt 88
TS (EE R % 1 TFTP #3858 Linux A% B, &5k, 1 NUC980 IP {irhl#% k&
192.168.0.101, TFTP server #9 IP firkit-5% B 192.168.0.100. 2h7% 353 TFTP 7 E#F Linux %
FAGKE T EE] 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: *#######S#H#HAHHHBRHHHHAHBREHHHAAARBHHHAAAR R HHAAAR R A AR RS HH AR R S
HHHBHHBHHH AR HHH AR H AR AR H AR AR AR HHR AR HR 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
738 DHCP fp e e 4dits ks Gt

U-Boot> help dhcp

dhcp - boot image via network using DHCP/TFTP protocol

Usage:

dhcp [ToadAddress] [[hostIPaddr:]bootfilename]

U-Boot>

N 2 (EEFE B DHCP #E 8 Linux A% FEEE] 0x71c0 B frhk. A% 51 bootm
< 5ehk Linux NAZ A%, (88 dhep dn< i 35325035 E ipaddr BRiE 865, K DHCP
server G5 E—1{# 1P {irHE4E 1T,

U-Boot> dhcp 0x7fcO 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: *#######S#H#HAHHHBEHHHHHHBREHHAAAHR L HHAAAR R R AR EH AR RS R

HAHHHAAAAAAAAAAAAAAAAAAAAAAA A A A A A A A A A A A A A A A

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
Z 38 BOOTP fpEfE4dis I slse Gt

U-Boot> help bootp

bootp - boot image via network using BOOTP/TFTP protocol

Usage:
bootp [loadAddress] [[hostIPaddr:]bootfilename]

U-Boot>

N E(EE 7 BOOTP &% Linux W% FEkE] 0x7fc0 & (@EALkk. ZR1%FF 7% bootm
M4 5ERE Linux NIZEIH%. [ dhep fiS IR FEREELE ipaddr BRIE S8, [KF DHCP
server F5E —{# IP firiik45 7K.

U-Boot> bootp 0x7fcO vmlinux.ub

BOOTP broadcast 1
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**%* ynhandled 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#SHH#H#HHHHBEHHHRHHBRELHHHHHR L HHAARR L HHAAHR L H AR
HEARH#HBHRH AR AR B AR B R B AR HR AR B AR B R B AR RRH RS RS
1 mMiB/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

10.4 Nand flash FERH &2

® nand
U-Boot 7 #& 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

hand 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.

hand 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.

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

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

nand bad - show bad blocks

nand dump[.oob] off - dump page

hand 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>
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Y EYE B # nand info/device f5%, #E nH Page size/OOB size/Erase size 2 NAND #5E
HIAHRBEERE.

U-Boot> nand info

Device 0: nand0O, sector size 128 KiB
Page size 2048 b
OOB 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 7] 2 EFREEAE NAND 45E.

U-Boot> nand erase.chip

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

OK

U-Boot>

T EEFER Linux P EAREE A NAND flash. Linux PAZEASAE 500
DDR 0x500000 #&{@E iz, K/NE 0x190580 bytes. FrfFIHFHEAT 2 %] NAND flash (@i &
0x200000 BYfizHE. ZR1& FHE Linux NZE2 G RETE NAND flash 5[0 F] DDR 0x7FCO BYfiz k.
B (% FF275 38 bootm fp-<> 2K 5E K Linux AAZHYBHTE.

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

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

U-Boot> nand read 0x7FCO 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
& NAND ZEE B, ap &=

U-Boot> help nboot

nboot - boot from NAND device

Usage:

nboot [partition] | [[[loadAddr] dev] offset]

U-Boot>

T EEEFE A nboot @7 Linux WIZE2 R AERE NAND flash @2 & 0x200000 E1{[#E{ir
Hi-2EEE] DDR 0x7fc0 AYALHE. FFEH# bootm fi< 52 Linux RFZAYGH .
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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

10.5 SPI flash HHEHEH S
U-Boot 7 #% SPI flash fHREEAY @2, £33E sf probe/read/write/erase/update. &5 HYFE AT
U-Boot> help sf

st - SPI flash sub-system

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

st read addr offset Ten 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’

erase len' bytes from “offset' “+len' round up

st erase offset [+]Ten
“len' to block size

erase and write “len' bytes from memory at “addr'

sf update addr offset len
to flash at "offset’

U-Boot>

SR ER—BEE R A sf read/write/erase/update 27 RBif, M BESCETT sf probe 2 {E 2. sf Ay
S DAFEE SPI BYZRFE, I 2= (EFE 2K SPI BFg#ss £ 30 MHz.

U-Boot> sf probe 0 30000000 |
TN HEE(EFEFHET Linux NAZAVEZGAEE SPI flash 32EUE] DDR. B 40,754 “sf probe” €3
SFE SPL R By 18 MHz. 2816 “sfread” @ {EA/INEy 0x190580 fiz7CHY Linux P
588 1€ SPI flash fmtZ & 0x200000 Ayfiz3kEEEYE DDR 0x7FCO FYfrak. FiBFiEiE
bootm < 2K 52K Linux PNAZHY BT

U-Boot> st probe 0 30000000

SF: Detected EN25QH16-104HIP with page size 64 KiB, total 16 MiB
U-Boot> sf read 0x7FCO 0x200000 0x190580
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
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Starting kernel ...

10.6 SPINAND Flash R &4
U-Boot 7% SPI NAND Flash. 38HY SPI NAND iy A%, 3245 F 652 nand, [ JE sf.
TS (EFE AR Linux RS2 ERE1E SPINAND Flash 35 H(%] DDR. &4,/ “nand”
i —{E AN By 0x190580 fi27THY Linux NA%2{584E £ SPINAND Flash {fmf% = 0x200000
Az HEEEEE] DDR 0x7FCO AUfizhl. £ {& P4 bootm d3< 2K 5ERK Linux ARG,

U-Boot> nand read 0Ox7FCO 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 ...

107 ZERESS
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® md
HUREUIRIE A
U-Boot> help md

md - memory display

Usage:

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

U-Boot>

TS (EEFE SR 0x10000 1 0x 100ff HYECIEAE A

U-Boot>

00001000:
00001010:
00001020:
00001030:
00001040:
00001050:
00001060:
00001070:
00001080:
00001090:
000010a0:
000010b0:
000010cO0:
000010d0:
000010e0:
000010f0:

U-Boot> md 0x1000

bffbcf5c
fcd227e3
fbda3e3b
ffbbb319
f7bf3973
cfd28a65
def67b1ld
feef5b67
ed2feedb
ffofcff9
fda577b7
ffébae5a
dbff79bf
77f5b6cd
f9ff160b
3efabd8c

5ffb56ff
dffefeeb
eb3e9%ebb
effe9d7d
eaff296¢
8cd69f2b
deff7ece
ffdfa2e6b
6fd852b9
ef7bae38
cfbbebcc
beffadfl
6f32ccfl
bd7fe7fc
edba6d6l
fbfaebe2

fcff5f4l
70cf7cb3
aa3abc95
bfbeeb09
e6fce35e
efeece87
3ffd4003
b7ffeld3
cbf765dd
efb0aff3
d5936aa0
eadded74
89bfabbl
6e2366f2
fbf88f79
6f7d807a

ff67760b
dbefc7cb
e5fbbb2f
ff7b4f31
6fffcd7f
67713b8f
ffbf32c2
efffb707
796dc3de
f8fdf324
088f362f
3de9fd3d
fbafeebf
dff7a5fc
ffef7b76

ffae9ace

~
=
I
r
<
Q
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e mw
BAGCES

U-Boot> help mw

mw - memory write (fill)

Usage:

mv [.b, .w, .1] address value [count]

U-Boot>

T (I R R RS Ry 4 {1 word HY 0 2551 0x10000 22 {EHizik.

U-Boot> mw 0x10000 O 4

U-Boot>

% md 52BN EL B EEALHE 0x10000 ALEEAYAIZ. B 4 {[E word EBE 0.
U-Boot> md 0x10000

00010000: 00000000 00000000 00000000 00000000  .........ouuuunnn
00010010: e58c3004 e59c3008 e0843003 e58c3008 0...0...0...0
00010020: e1a01105 e1a03305 e0613003 e0833005  ..... 3...0a..0
00010030: ela02103 e0632002 e1a02102 e0862002 ollaao Goollaoa
00010040: e58282d0 e58242d4 e59f3220 0831001  ..... B.. 2......
00010050: e5913110 e58232d8 e58262c8 e3a0300c .1...2...b...0..
00010060: e58232b4 e59f321c e5823014 e254a000 2...2...0....T
00010070: 0a00006e ela02305 e0422105 e0822005 n....#...!B.
00010080: e1a03102 e0623003 ela03103 e0863003 1...0b..1...0
00010090: e59342d8 e51b0038 eb015a3f ela03000 B..8...72...0
000100a0: e59f0le4 e1a01004 ela0200a eb007cc5  ......... N
000100b0: ea00005e e2813040 ela03183 e083300e A...@...1...0..
000100c0: e0863003 e2832004 5822000 e5832008 .0..
000100d0: e08c3001 e283308e ela03103 e0863003 0...0...1...0..
000100e0: e2833004 e5837000 e2811001 e2800001 O o
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000100f0: 3500005 laffffee e1la03305 e0433105 aalPaccoac 3...1C.

U-Boot>

® cmp
EE¥ LIRS,

U-Boot> help cmp

cmp - memory compare

Usage:

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

U-Boot>

T HEZE(EFEGE LR AR 0x8000 A1 0x9000 HIAZ, FLEHEE K 64 (& word.
U-Boot> cmp 0x8000 0x9000 64

word at 0x00008000 (0xe321f0d3) != word at 0x00009000 (0Oxe59f00d4)
Total of 0 word(s) were the same

U-Boot>

® mtest
ACIERG A 5 .

U-Boot> help mtest

mtest - simple RAM read/write test

Usage:

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

U-Boot>

N 2 (E &SR HEECE AR ALEE 0xa00000 ] 0xb00000, %5 AHIARZE 0x5a5a5asa, HEAK
R 0x20 (32) XK.

U-Boot> mtest 0xa00000 Oxb00000 5a5a5a5a 20

Testing 00a00000 ... 00b00000:

Sept. 08, 2020 Page 43 of 84 Rev. 1.10



NUC980 U-Boot v2016_11 {&EFHF

NUVYOTON
P ———_,_,,,— e — — — — — S§$S$S$S$S S S _  ,_—_—_——

Iteration: 32Pattern AS5A5A5A5 Writing... Reading...Tested 32
iteration(s) with 0 errors.
U-Boot>

10.8 USB 5%

® usb

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

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

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

usb write addr blk# cnt - write "cnt' blocks starting at block "blk#'

from memory address “addr'

U-Boot>

® usb reset

U-Boot> usb reset

(Re)start USB...
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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 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>
® usbtree

U-Boot> usb tree
USB device tree:
1 Hub (480 Mb/s, OmA)
| u-boot EHCI Host Controller
I
|+-2 Mass Storage (480 Mb/s, 200mA)

Kingston DT 101 ITI 0019E000B4955B8COEOB0158

U-Boot>

® ushinfo

U-Boot> usb info
1: Hub, USB Revision 2.0
- u-boot EHCI Host Controller

- Class: Hub
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- 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 IT 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: 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

Type: Removable Hard Disk
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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
& USB #EEAYEE “blk# BHAAZEEL “ent' @ block FEC B RSkl ~addr.

® usb write
RreC R AR HE addr VAR5 E] USB ZE8EHYES “blk#' block, & Ky “cnt' [ block. T HEiZE]|
Fif5%F USB 5B 4R5% 0 HUES 2 (& block 53 AENE, 55 AN EECEASALHE 0x10000 HY
W, R B 1 block. ZA{& ¥ USB 2B 4R5E 0 FYEE 2 ([ block HGEEENE, SEEY 1
block FafEAeirtl 0x20000. H{&H cmp f< 2k LS ECIEAG Az HE 0x10000 1 0x20000 HY A
2, EEBHETE By 1 {# block (512 bytes).

U-Boot> usb write 0x10000 2 1

USB write: device 0 block # 2, count 1 ... 1 blocks write: OK
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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>
® ushboot
& USB #EE Hif%

U-Boot> help usb boot

usbboot - boot from USB device

Usage:

usbboot ToadAddr dev:part

U-Boot>

TE{# A usbboot #5427 7ij, WAESE 78 usb write 5525 Linux PSSR 555 USB 455
usb write #5422 DL block A EBEAT, 55 ABYALHEHLZE block 4R%E. 1 usbboot &1 start block
(sector) FRZAREHV Linux PIIZEAGAE, KRIIL, FAMLMEKIZE start(sector) FUERTE. 72 0] 7548 usb
part f14 B USB 25 B4R 0 AU ER.

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>
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i FE A EHY start sector (block) @5z 369 (0x171), R, FeffiB 38 usb write f14 1 Linux
NAZE (515552 USB S5 E 4555 0 A9 # 369(0x171) {R block. Linux PFZ G A/ NG 24(
block, BVEAIT.

Linux WiZs2 G458 B 5550748 TFTP 5¢ ICE T & EIECIERS iz HE 0x200000 HyHE /7, i Linux A
s8R RN Ry 1639808 bytes, 1639808/512 = 3202.75, RIL, 48325 3203 (0xc83) 1 block
AAFHL Linux WAZEASAE.

U-Boot> usb write 0x200000 1f80 c83

USB write: device 0 block # 8064, count 3203 ... 3203 blocks write: OK

U-Boot>
IRAE, Linux NAZSZGAE EAFIE USB 25 E 4R5% 0 Y6 #369(0x171) block, KL, FMHTLA
7 usbboot A2 Linux NZE2 & a1 USB S48 F13EHIE| DDR. H{% F% 48 bootm i
52A% Linux PNiZBAT&.

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: 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
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XIP Kernel Image ... OK

OK

Starting kernel

% 1 LA block A B AL AYAFHL T, U-Boot #237#% fatls 1 fatload ai<>, A] DUZEE SR 247 (file
system) ZR{FHL USB 2B HhAVREZE. T HEIE(EHEBIA fatls a5 2% H USB 25 B HH AP LLAE
ZZ, (£ 74 fatload d< i EZE1E USB 25 B HHEEHE] DDR, 5% FF LA bootm &< 58K, Linux
NAZBE .

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
## 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
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Starting kernel

109 BURBREBTR S

® setenv
R BB

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>

T TS EE R KRR ipaddr 8% Fy 192.168.0.101
P& E A echo ap S MUK HY ipaddr HYEZE.

U-Boot> setenv ipaddr 192.168.0.101

U-Boot> echo $ipaddr

192.168.0.101

U-Boot>

® saveenv
TEFERTE k72 flash .

U-Boot> help saveenv

saveenv - save environment variables to persistent storage

Usage:
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saveenv
U-Boot>

® env
S T

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>

10.10 MMC #54

® mmc
U-Boot Sz #F MMC HHE# a4, B5E read/write/erase/list/dev 2.
A AE AT

U-Boot> help mmc

mmc - MMC sub system
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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 FA Y mme device

U-Boot> mmc list

mmc: O

mmc: 1

U-Boot>

NUC980 ¢y mmc device £93E SD port 0 F1 eMMC. FH P o] LIRSS & FEFE S HiHY mme
device KIEACERE (nuc9B0_evb.h) E H LN Wil E 2

#define CONFIG_NUC980_SD_PORTO

#define CONFIG_NUC980_EMMC

ERPREYE B2 THE SD port 0,eMMC A BERT NAND [EIRFEE R BREE 2 RE Y.
A5 SD port 0 A1 eMMC E5FT B, mmce device 4R5E40 T

Device 4m5% 0 & SD port 0

Device 4m5% 2 & eMMC

B P EE R eMMC CR 78 SD port 0), MBI AL B (nuc980_evb.h),FEF
CONFIG_NUC980 SD PORTO HIYEZ.
A% F 64 mmc list B 2SS 40T

U-Boot> mmc Tist

mmc: O

U-Boot>
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Device 4wk 0 & eMMC

T HERYEFE B mme dev 3% E & ATHY device & device 0 (SD port 0),

mmc erase Z&FRER SD -FAY block 0x30 1 0x31, ZRf& % DDR 0x8000 Hyfirsi-#% H &} 2 SD
Y block 0x30 A1 0x31, Z & F=EEL SD 1Y block 0x30 1 0x31 £l DDR 0x500000, &% Lr¥%
DDR 0x8000 F1 0x500000 BYE R} R MERLEE ST SD ~RHVIERENME.

U-Boot> mmc dev 0

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

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>

NHEAVHEIBE B mme dev 5% E & IR device Fy device 1 (eMMO),

mmc erase 3KERER eMMC -RHY block 1024 F 2047, 2X1% 7% DDR 0x8000 HYfrhil-#£ B &k} 5
eMMC —RHY block 1024 F] 2047, 2 1% FEEHL eMMC K block 1024 F 2047 %] DDR
0x500000, £21&EE¥F DDR 0x8000 A 0x500000 HYE R A rEEE 5 eMMC =AY IEAfEM:

U-Boot> mmc dev 1

mmcl(part 0) 1is current device

U-Boot> mmc erase 0x400 0x400

MMC erase: dev # 1, block # 1024, count 1024 ... 1024 blocks erase: OK

U-Boot> mmc write 0x8000 0x400 0x400
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MMC write: dev # 1, block # 1024, count 1024 ... 1024 blocks write: OK
U-Boot> mmc read 0x500000 0x400 0x400

MMC read: dev # 1, 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>

BT %4 mme @5 fFHL SD/eMMC &2 4t 7] LLZE 3 fatls A fatload @517 HL SD/eMMC
R ZE.

NHEAERFEEI LA fatls d52%1H SD port 0 AR ZE,2A1% 7% 48 flatload &< SD K H1AY
Linux kernel #5{8%% (vmlinux.ub) :8EYE] DDR 0x7fc0,FF4EFH bootm #5458/ Linux kernel B
.

U-Boot> fatls mmc O

1639808 vmlinux.ub

0 4gsd.txt

2 file(s), 0 dir(s)

U-Boot> fatload mmc O O0x7fcO 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
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Entry Point: 00008000

Verifying Checksum ... OK
XIP Kernel Image ... OK

OK

Starting kernel

10.11 MTD #5%

® mtdparts
U-Boot 2#F MTD partition AR &5, E14H add/del/list 2.
AT

U-Boot> help mtd

mtdparts - define flash/nand partitions

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

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

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

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

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

;m;ﬂ;§d> := unique device tag used by Tinux kernel to find mtd device (mtd-

"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>]

<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 default 5¢E MTD 73 & FHEAE, THREEFRAE nuc980_evb.h H. E{EE% E &t MTD
5718 ID 552 By nand0, THEE = {571 u-boot, kernel 1 user.

o7l ZHEFy u-boot, FELGNLE Ky 0x0, /Ny 0x200000.

55y 4T Ry kernel, REA{LE Fy 0x200000, A/INEs 0x1400000.

=l 4F Fy user, EEAAATE Ry 0x1600000, A/N s ER 2=

#define MTDIDS_DEFAULT “nandO=nand0”

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

mitdparts %! A #Y mtd partitions

| U-Boot> mtdparts |
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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>

10.12 UBI 5%

° ubi
U-Boot & #F UBI fHEE @<, %5 info/create/read/write 2.
AT

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

U-Boot>

ubi part BUREGE E H ATHY T

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/0O 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 MmiB
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>
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ubi info BI/REE Sz ubi (5 &

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: Tlast_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
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UBI: last_eb_bytes 2

UBI: corrupted 0

UBI: upd_marker 0

UBI: name Tayout volume
U-Boot>

ubifsmount Z72E ubifs ST 4%

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 Flt ubifs S &t AT H BRI

U-Boot> help ubifsls

ubifsls - 1ist files in a directory
Usage:

ubifsls [directory]

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

<DIR> 160 Thu Jan 01 00:08:09 1980 tt

U-Boot>

ubifsumount E1E ubifs S Z 4k

U-Boot> help ubifsumount

ubifsumount - unmount UBIFS volume
Usage:

ubifsumount - unmount current volume
U-Boot> ubifsumount

Unmounting UBIFS volume nandflash!

U-Boot>
10.13 YAFFS2 &5
® yaffs
U-Boot &+ YAFFS #HEE &<, 8:E mount/list/mkdir/rmdir/rd/wr Z5.
Ay SAE A
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
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ytrace - show/set yaffs trace mask
yumount - unmount yaffs

ywr - write file to yaffs

ywrm - write file from memory to yaffs

ydevconfig Bl YAFFS fHH#;HE

U-Boot> ydevconfig

Bad arguments: ydevconfig mount_pt mtd_dev start_block end_block
U-Boot> ydevconfig nand 0 Oxb0 Ox3ff

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

ydevls #7~ YAFFS &k B

U-Boot> ydevls

nand 0 0x000b0 0x003ff using inband tags, not mounted
ymount & YAFFS

U-Boot> ymount

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

U-Boot> ydevls

nand 0 0x000b0 0x003ff using inband tags, free 0x6573800
yls B~ YAFFS S 288N %, — (B ERig0E — (8 H#E &, EAryE61 nand B2 —(E H
U-Boot> yls

Bad arguments: yls [-1] dir
U-Boot> yls -1 nand
lost+found 2032 2 directory

ymkdir ZE17—{E H $%

U-Boot> ymkdir nand/test

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

lost+found 2032 2 directory

yrmdir fiflfR—{E 5 £%

U-Boot> yrmdir nand/test

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

ywr / ywrm F—{EREZE / K —IR memory fFRAER
U-Boot> ywr nand/wr.bin 0x55 100

wWriting value (55) 100 times to nand/wr.bin... done
U-Boot> ywrm nand/wrm.bin 0xe00000 0x1000

U-Boot> yls -1 nand

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

yrd / yrdm sE—{EFEZE / FFEZEEE| 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 iR —{EfE 2=

U-Boot> yls -1 nand

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

U-Boot> yrm nand/wr.bin

U-Boot> yls -1 nand

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

U-Boot> yumount nand
Unmounting yaffs2 mount point nand

U-Boot> ydevls

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

11.1 BREBENICE
e n] DIYFERAE NAND flash ~ SPI flash B eMMC, A] DUE S & AU B A (nuc980 evb.h)
RN =T
® CONFIG_ENV_IS_IN_NAND: R85 {F /£ NAND flash
® (CONFIG ENV IS IN SPI FLASH: g 5ssdii L 71F SPI flash
® CONFIG ENV IS IN MMC: s s tEFEAT eMMC
FENE, S HHEEEREE A

IR SEEER AT flash MRS ERN R E4STIREEMZZ A/ NI HACERE (uc980_evb.h) H
DU Wi T Ze A B E AR E

® (CONFIG_ENV_OFFSET: B & 8 st (7 A flash R £,

® (CONFIG_ENV_SIZE: {red 4IRS EATZE [EIRV/)N.
U SR A B R B S T B LAt (o ik SRR R 22 R A N B R A L W[ 1 2 A BB R T

11.2 THEHIIRIEEEE
& flash PARTEEIRIESEEIE, U-Boot &7 i PR HY—4HERIR &8, LU T /& U-Boot THEXHYIR
® baudrate
Console baudrate , BE {7 /& bps. baudrate #{E 2K H 7Y nuc980_evb.h HHY CONFIG_BAUDRATE
® bootdelay
BRI IR IR, TR B BRI R Y, $ ME T8 = BE 1 U-Boot E#{T bootcmd
a4 HIAR. bootdelay B{E A E Y nuc980_evb.h F1#Y CONFIG_BOOTDELAY
® cethact
P56 H BiE—(F interface HIAREE By active, IR By nuc980 ethernet BEENFE 5% 1E device name £y
emac, (R ethact HBESE By emac
® ethaddr
Ethernet mac address. ethaddr BU{E 2K 5 7> nuc980_evb.h §1#Y CONFIG_ETHADDR
® stderr
SR IE stderr, THRX B Z serial
® stdin
R TE stdin, TEER{E 2 serial
® stdout
% E stdout, THRY B /& serial
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11.3 <A
NHE R R A A B Y ER S
® bootcmd

T U-Boot Bit&1%, U-Boot & H B E1T bootemd FRHY R S HAIA. T~ 22 (H #a H12K
bootemd AR <l AES Fyfi¢ SPI flash R & 0x200000 HYHJT3EHT Linux A#Zs2 545 %] DDR
0x7fcO HYfizsik, W58 Linux WNAZBAME. fx1%, SO RIERIE BB A7 5] SPI flash.

U-Boot> setenv bootcmd sf probe 0 50000000\; sf read O0x7fc0 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

EES B G IR NIZ R, WIZHDUG AR FERE A A ERRE A

T E{EFEFERF bootargs Y NAND MTD Jig 77 & (#4E 2 V%, sFlHY o @E e F 2%
10.11 MTD a5 5E]. 1%, sCie R B EEFE] 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.

writing to Nand... done

U-Boot>

JEE: W5 U-boot Ak e RS Ey, AN ALV H A “Command line partition table
parsing” , WIE—2K, S & H A AL

Device Drivers --->

-*- Memory Technology Device (MTD) support --->

<*>  Command Tine partition table parsing
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11.4 FrivpERsE ey

b7 U-Boot Sz Ay ERIEEEE 2 YN NUC980 U-Boot #ri¥ H1TE FYERIZEEE
® watchdog
TEF watchdog timer THEE B F 5. 5% & watchdog HY a5 S HE =40 T :
| u-Boot> setenv watchdog mode
% mode B LAJE on B off.
on: watchdog timer TEEF ] 5H

off: watchdog timer HEERE
40, B watchdog ThEERE

| U-Boot> setenv watchdog off |

WS E i watchdog TEEFT

| U-Boot> setenv watchdog on |

SCIRREREE B 72 flash o,

| U-Boot> saveenv |
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12 mkimage T B
U-Boot X7 &R [EIVsZ IR, AL T EL ~ GEFF] flash ~ (T, B GAER R E4E:
® Linux NiZ
® AT
® Binaries

® RAM disk #5AE
BEPEENRIEAEEAZE "ub

12.1 fEF mkimage EE4 AR
mkimage T EHAE tools/mkimage, | mEFYEIFERF ARM Linux PNf% (980image) #7534
mkimage FTELRE—{EE 548 (980image.ub). Linux PRZ FELALHEE 0x8000, 2 H#E A BEE
0x8000.

u-boot/tools# ./mkimage -A arm -0 linux -T kernel -a 0x8000 -e 0x8000 -d
980image 980image.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: 00008000
Entry Point: 00008000

-A: BB CPU 228 By arm

-O: 2% '&E operating system /4% linux
Tt B GAE R A BN

a: S E AL B 0x8000

-e: B AR U AR s TRy 0x8000
-d: B E BRI Fy 980image

12.2 Checksum sTH 5= (SHA-1 5% crc32)
mkimage tool FatEFEAEN checksum, {7 L BB F U SR TE.
75 % bootm E'LﬁTAaHj“ bootm & T EFAEHFER checksum, IF ISR AETENY checksum i ELE. ﬁ[l%
FH#2AY checksum BEANELFEE HEL  “Verifying Checksum ... Bad Data CRC” $EzRz1E.
SESER BRI WIS #E checksum EEAHEL A& 3] “Verifying Checksum ... OK iy uﬂ;u,\,
NI L ST AR BT,
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JFAS mkimage tool 5TEFASKERT checksum 7 =UEERH cre32, &7 M ek e 2 5 LI & 0T
NUC980 i % SHA-1 RETEEGAERY checksum, (R By T¢I MRS 28 & Fr DA a] DU
T NUC980 HY mkimage tool Fridhn T —E=% “-S” 2KIEEETE Linux W% checksum
IETE 7=

JF A mkimage tool EFEEEFZAY checksum =2 HH crc32, NUC980 He k55 —1[E 5
TH,SHA-1, NERYEIHIEE SRR A SHA-1 518 Linux NA%HY checksum. fil_E£# “-Sshal” ,
SETSERSEF nuc980 evb.h HHAY CONFIG NUC980 HW CHECKSUM #EIEFTHH.

u-boot/tools# ./mkimage -A arm -0 linux -T kernel -S shal -a 0x8000 -e
0x8000 -d 980image 980image.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: %8B CPU ZEf# By arm

-0: B¢ & operating system /% linux

Tt B GAE R A BN

-S: B E T E I checksum Y7530 A shal
-a: g B Mzl Ay 0x8000

-e: s BT ABRArHE Ky 0x8000

-d: B E R GAERY AR By 980image

YIS EEFE(H A cre32 2RETELNRZIY checksum, EBIA0 N0 E28 “-Scre32” | EFHELE
BE+E nuc980 evb.h 1Y CONFIG NUC980 HW CHECKSUM #ETH.

u-boot/tools# ./mkimage -A arm -0 linux -T kernel -S crc32 -a 0x8000 -e
0x8000 -d 980image 980image.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
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Entry Point: 00008000 |

A ¥ CPU 22485 arm

-O: 5 operating system £ linux

-T: S BESAGRE IR B %

-S: B E BN checksum AY =B cre32
-a: e & N Ekfirik Ry 0x8000

-e: B B IR AE AR R s 0x8000

-d: BB GBI By 980image
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13 Watchdog timer

13.1 Watchdog timer Fc &

555 NUC980 Y watchdog timer THAEFT B, 557F nuc980_evb.h & 5 LA T WA{E & F£F 1.
#define CONFIG_NUC980_WATCHDOG

#define CONFIG_HW_WATCHDOG

[ 7 5% NUC980 HY watchdog timer DHE R, 551<F b 11 i (i 1E Fo 0 R .

13.2 Watchdog timer ZEH5 S8 85

= NUC980 HYACE watchdog timer THEE EF THAR, A P o] DUBHRIR 8% “watchdog” 5% 5%
“off” B¢ “0” ,BIT]RF watchdog timer TFE BE T, A OME X ACEARE K BT 4R a.

U-Boot> setenv watchdog off

U-Boot> saveenv

F P 2B watchdog timer THRETT R RAERETSEE  “watchdog” &/ “on” R[]

U-Boot> setenv watchdog on

U-Boot> saveenv

RS BUIREEE “watchdog” 1&,5C15H] saveenv ap-oRRIEEEL  “watchdog” {54
72 flash. & NUC980 HIYRL'E watchdog timer DHRE E RE RS (ETBEEEE” watchdog” &34
=E.

13.3 Watchdog timer Y EE

& Watchdog timer THEEFTBA%, 4 HI B 14 #P2 1%, Watchdog timer & B2 & %47, U-Boot
HTBEM ¢ &E H P AE U-Boot 5<% T 5e— (@ a4 (#i A Enter ##) 2 1%, G EH=18 14
b,
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14 GPIO
U-Boot GPIO % HAYFE & &3 BE= LED.NUC980 U-Boot #2{t¥% %= GPIO #YThAE, FH 1]
PUZE# GPIO BEEHFE =07 H2R 7 EL GPIO.

14.1 NUC980 GPIO

NUC980 Y GPIO port ELFE port A ~ port J,& & port A 16 #& pin fl.{E GPIO port C #Y pin 15
A GPIO port J HY pin 5~15 /& PRI, 55 70{# A NUC980 U-Boot #t4F—1+R pin Ml EFE—1{#
GPIO 4m5if%, 1140 GPIO port A Y pin 0 gR5iest & GPIO_PAO,GPIO port B #Y pin 2 4R5kat &
GPIO_PB2, LU AEHE. F FAE(# A NUC980 GPIO EEEhfE =0hE, &R E A GPIO 4w55E.

14.2 GPIO EEEife X1
NUC980 2L R #Y GPIO APIs

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

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);

{1 API HYZ5—(E2 82 GPIO 4wk,

® (gpio_request
il GPIO & A IEAERE I, 55 —(E S8R 215 0 #E LRI H].
WIFRFEE Y GPIO pin EMUIHAEI EATIEE (JE GPIO), & i FEEREHE.
Bilan, & B AEEFE A GPIO port DO B, fi 1 DU 38 A

| gpio_request(GPIO_PDO,NULL); |

B35 port DO B STREIEMINEE, & HIFR T HISHAER B,

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

® gpio_direction_input
i GPIO pin S5 Ry AR
® gpio_direction_output
i GPIO pin &% Ryl =, A5 e i HH (.
® gpio_get value
sEHL GPIO pin HYELE.
® (gpio_set_value
a5 7E GPIO pin A HI{E.
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14.3 {ERASEH
T E{EFEFEKF GPIO port GO ~ port G5 HY#E % £y 0x101010.
gpio_request(GPIO_PGO,NULL);

gpio_direction_output(GPIO_PGO, 0);
gpio_request(GPIO_PG1,NULL);
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);
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15 SEpsHIABR
FfMIFEE—# PC, % PC AIEE IP firkkilf F 224 TFTP/DHCP ()i as e iz

15.1 FREEE IP firkk

HE#5E Local Area Connection (Control Panel -> Network and Internet -> Network Connections

=—3 = E e e . e G e o o -
@Uv'l“" » Control Panel » Network and Internet » Network Connections » 'l"'
— N

Organize v

5

nuvoton.com Disabled

:! Local Area Connection .: VirtualBox Host-Only Network
o~ >
@ Broadcom NetXtreme Gigabit Eth... @2 VirtualBox Host-Only Ethernet Ad...

¥E3EE Properties

@Uv] & » Control Panel » Network and Internet » Network Connections » v |6,| |—

Organize v Disable this network g=== — — rommid S = == - T2
U Local Area Connection Status M

." ' Local Area Connection
\g nuvoton.com General

@ Broadcom NetXtreme Gigaﬂ

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

Activity
-~

Sent —— ,! ——  Received
Bytes: 49,841,153 I 207,470,581

(proprtes )| ioseie ][ pagnose |

¥EEE Internet Protocol Version 4 (TCP/IPv4)
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U Local Area Connection Properties M

Networking | Authentication

Connect using:
| Ii” Broadcom NetXtreme Gigabit Ethemet ‘

This connection uses the following items:

% Client for Microsoft Networks |
48} \irtualBox Bridged Networking Driver \
45} QoS Packet Scheduler ||

45 File and Printer Sharing for Microsoft Networks

-4 Intemet Protocol Version 6 (TCP/IPv6
-&. Link-Layer Topology Discovery Mapper |/O Driver
-4 Link-Layer Topology Discovery Responder

[ Install.... ] ‘ lilninsta!i ; ‘ [ Properties ] L]

Description
Transmission Control Protocol/Intemet Protocol. The default

wide area network protocol that provides communication
across diverse interconnected networks.
[ OK ] [ Cancel ]

s B EE TP firsik
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. Internet Protocol Version 4 (TCP/IPv4) Properties ﬂk_.z_

' 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:

]
1:. Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

15.2 TFTP #1 DHCP {=IfR 28

TFTPD32 B—{d g - R ARNERES, B & TFTP A DHCP fElResEIh4E. 7L
7€ mAEgHE#ETT T #http://www. jounin.net/tftp-server-for-windows.html
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& Thpd32 by Ph. Jounin ”[;.m.‘"...@;l"[ 5”
Current Directory  |[E ST NIELE —vJ e

Server interfaces  |192.168.0.100 Broadcom w|  Show Dir |

| ThpServer ITflp Client | DHCP server | Syslog server | DNS server | 4 [»]
| stattime | progress |

peer | file

< 1 | »

About I l Settings | I Help I

WEEE Settings FEHEAES B TFTP server 1 DHCP server. ¥ & TFTP server HYRE Z1EhH H $%
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I"‘% Tipd32: Settings b ==

GLOBAL TFTP | DHCP| SYSLOG |

“Base Directory

|C:ACwAWena\TFTP 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 [:1 ~]
7 Allow "\ As virtual root

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

™ Create "dir.tst" files

[™ Create md5 files

™ Beep for long transfer

oK I Default | Help Cancel |

2% DHCP pool definitions. " i & {E &1 1P pool start address 2% £ 192.168.0.102
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[% THpd32:Setings 000 =)
GLOBAL | TFTP  DHCP | sySLOG |
= DHCP Pool definition &
IP pool start address  {192.168.0.102
i .Ei_ze of pool [4
Lease [minutes] 12880
Boot File |
—DHCP Dptions
Def. router (Opt 3] [192.168.0.100
Mask (Opt 1) {192.168.0.255
DNS Servers (OptB) |
WINS server (Opt 44) |
NTP server (Opt 42) |
SIP server (Opt120) |
Domain Name (15) |
Additional Option  |g |
~ DHCP Settings
IV Ping address before assignation
[V Persistant leases
™ Double answer if relay detected
[ Bind DHCP to this address [127.001 =l
i I nK I Nefault l Heln l Canrel I
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16 Ak SPI flash Bt E
o BtetE 2 SPI BN, U-Boot #E#8  “sfread” 2,7 SPI flash ¥ Linux ANAZEEEE
DDR, %% bootm <> 52K G ts. 205 B 15 SPI flash FEf&EREE, vl Ez S SPI AR, DL

K bootm BRHERE 5 FIRERGE T3 checksum F 574,

16.1 $&5= SPI E/ERE
Fer= SPI /B E v DAY NAI 7 /AT
® % SPI #H{EFE Quad 5=
® = SPINFE
DUF BY#E 2538 sf probe 641 SPI BS##%1F 50 MHz.

U-Boot> st probe 0 50000000

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

U-Boot>

16.2 $¥F3 SHA-1 1851 & checksum
bootm BEEEFE T ER FHEERS S & checksum, t o] DAXE G BREE]. 552 12.2 ZEIELAH SHA-
1 BEEEETHL checksum, 2K 4550 bootm GRS .
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17 NAND flash 76 Power-on Setting
U-Boot £ NAND #J#a{ERE,7¢ NAND ID FH & H NAND flash #Y page size F1 ECC type. 415
R NAND flash R FAE ID 1,805 page size Fil ECC type ¥ ID table FAYE{E R [E], 7] LA
BB A BREEN_FY Power-on Setting BrEE 2RI page size 1 ECC type s%E1H.

17.1 UJ#& Config 6/7 BABHCAEE page size B EE
Config 7 = 0, Config 6 = 0 & NAND flash page size #%EK% 2K Byte.
Config 7 = 0, Config 6 = 1 & NAND flash page size #%E K 4K Byte.
Config 7 = 1, Config 6 = 0 J}&f NAND flash page size #%EK% 8K Byte

17.2 YJ# Config 6/7 FAREEE page size 5 EH
Config 9 = 0, Config 8 = 0 /& NAND flash ECC type 3% A {5 ECC.
Config 9 = 0, Config 8 = 1 & NAND flash ECC type z% &)X BCH T12.
Config 9 = 1, Config 8 = 0 & NAND flash ECC type £%E% BCH T24
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18 BXES
Date Revision Description
2019.06.24 1.00 HIRR
2020.09.08 1.10 SEEREIE
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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 dafa 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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