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1 u-boot f&j4};

1.1 u-boot ThEE

U-Boot J& MR G HAEIIFBORARRS 151 SRET, nT5| SEHRE Linux WEETE N 2 Rk
ANNEAE RS, ZFEEW mips. arm. powerpc 5L FRACHEZSAEN), ERMHFEITO. PLRMNZE L Fh
THITR, $RAE NOR A1 NAND [N AEAIEREAR S B AR D RE, SCREMIZE Bk . JFFS2/EXT2/FAT 3¢
PERGE, RIS HE 2 R 4 XS0 MMC/SD . USB ¥4+ LCD BXzh4%,

TR SO TR Nor WA FA UL, 3545 SPT Nor Flash
Nand WA ERRUEH], $#448 SPI Nand Flash

1.2 u-boot 5| RRIE

Halley5 “F& u-boot 5| S N KR

1. load kernel

—> Uboot

r

Ly

Kernel

FS

1. Load uboot| | | 1.load kernel | |
2. run uboot 2. run kernel

2. run kernel

E u-boot
bootrom E Spl
; : Iﬁz?]dsiﬁ’_'- Basic init
é YES

M EERTER], ARG 507
1. bootrom —> spl ——> u-boot ——> kernel ——> rootfs, %7 NFE u-boot 5| F kernel
2. bootrom —> spl —> kernel —> rootfs, AT ARATE u-boot, M spl H#F 'S kernel

1.3 u-boot VRIS HFZNGH

api TFT8 uboot HEAL 14 11 BRI %k
arch PR AR GE R AH RS
board PR FAH 5 A
common WA RS, L& R4 E
disk T4 73 X AH AR
doc IR

Halley5 uboot J & F/iit
Copyright® 2005-2020 Ingenic Semiconductor Co., Ltd. All rights reserved.




all 2L

drivers IR AR T AH AR
examples ANV Esg
fs VARG, SRR AR XS RS
include kA
lib 3 S
nand_spl nand flash & shAHIACHS
net I 28 FH O AR
post Power On Self Test, _H HMMRET
spl spl FHIARRY
test AR
tools WBNTE, HT 9N uboot HARIIAF
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2 u-boot ECE

HT Halley5 P65, RIE u-boot AL I CF 1A
1. u-boot/boards. cfg
2. u-boot/include/configs/halleyb. h

PR SCAF L AR € e AR S pe s BB L & .

2. 1 boards. cfg XAV BH
boards. cfg A& u-boot HHIRIEARIEL B A, HTXANET KA ERBIBCE . % R—
ITRA—NBERREACE, UM, BRI FRR:

Target ARCH CPU Board name Vendor SoC Options

ER e SRR AL TR Y ISHE RN T I EZLS Soc £ FK B Jn 3z 7t

HpB—EE TR

1. Target: YEAIZMBCE R — MR,

2. ARCH. CPU. Board name. Vendor. SoC: FEZEH T Makefile Zui¥if k£ H &,
u-boot/include/configs H3 FAVFLHCE LA, #EFE halleyb. h {218 Board name fif & [1;

3. Options: H—MEBZMMFEERXS], u-boot &AM KEAFBRATTHE N L “CONFIG_”

WEFRHALRTHREE L, XWEE Xt PREXMIEE, BfFER halley5. h §

HIEE .

2.1.1 BRARE
Halley5 FESZRFPURPERIAZG PEBCE, Wi ER7R:

halley5 ulmage msc2 ZEEBE R sd FJE3) linux WIZBE ulnage

CONFIG SPL JZMMC SUPPORT: spl Hf#) mmc #HICTRE
CONFIG ENV IS IN MMC: ¥ IEZFET1EMEAHCH B

CONFIG GPT CREATOR: 4:[XAHERCE
CONFIG JZ MMC MSC2: msc 52240 XM E

halley5 ulmage sfc nand ZECE Y3 M nand flash jB3) linux W% 1& ulnage
CONFIG_SPL_SFC NAND: sfc nand flash fHRHECE
CONFIG _MTD SFCNAND: sfc nand flash RZN4%1FHCE

halley5 ulmage sfc nor ZEE XM nor flash B3) linux NAZEEZR ulnage
CONFIG_SPL_SFC NOR: sfc nor flash MloGHZE
CONFIG_ENV_IS_IN SFC: ¥R¥EAF S A7t &
CONFIG MTD SFCNOR: sfc nor flash 3KXzh%wEAH Sl &

halley5 xImage sfc nand ZECE X3 M nand flash J§3) linux NS xInage
CONFIG_SPL_SFC NAND: sfc nand flash #{3fd &
CONFIG _MTD SFCNAND: sfc nand flash BRzhZ BAH SR &
CONFIG_SPL_0S_BOOT: spl E#:/H3l 1inux WIZBAZ A G E
CONFIG_OTA VERSION30: ota FFZ¢kHKHD &
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2.1.2 HEXRE

FRRAE SEBR TR 2, FERE R I B 1 A L ) B B B D — BT AR I

AR — D E AR 2L & halley5 _ulmage mscO NFIH3EATA 4.

1. f£ boards.cfg X HFHHid — 17, Mz MR EER, e N RE AR
halley5 ulmage msc0, 25 =FZENANEEBA SEIAAMREICE, — AR LB 2 1

2. FELRMMETIECE, %X Halley5 “F & 1 u-boot HEAARL B AR THEMIE, TTLLESH
DAL E, X Erlll2% halley5 ulmage msc2, ¥ JZ MMC_MSC2 24 JZ MMC_MSCO, IXFf&ikft
MSCO AHGHIBC &,  HoAth () OR4F — BRI T s

3. AN SRARTE AN S IR T, e A T S — %R, R B R TRENN A,
TE T fif# 1 Halleyb &) u-boot AR E J5, WHATBHREMIEIIA K.

2.2 halley5. h B2 & 34481
halley5. h A u-boot HEHXf halleyb V&% L MECE CAF, ZECE T FEGE LU NEA:
o RN BIELE
® (Cache K/NACE
® DDR fiLE
®  SFC/MSC/GMAC/LCD 23K shAH < fic &
® u-boot built-in #F4

2.2.1 REGF4HEE

2.2.1.1 BRAERCE
T ARG P E AT .

#define CONFIG SYS APLL FREQ 1200000000 /*If APLL not use mast be set 0%/
#define CONFIG SYS MPLL FREQ 1500000000 /*If MPLL not use mast be set 0%/
#define CONFIG SYS EPLL FREQ 300000000 /*If MPLL not use mast be set 0%/
#define CONFIG CPU SEL PLL APLL

#define CONFIG DDR SEL PLL MPLL

#define CONFIG SYS CPU FREQ 1200000000

#define CONFIG_SYS MEM FREQ 750000000

#define CONFIG_SYS AHBO FREQ 300000000
#define CONFIG_SYS AHB2 FREQ 300000000 /*APB = AHBZ/2%/

2.2.1.2 HEXHE
1. PLL BUHIFRAIRALEL, ATAE G S

#define CONFIG SYS APLL FREQ 1200000000 /*If APLL not use mast be set 0%/
#define CONFIG SYS MPLL FREQ 1500000000 /*If MPLL not use mast be set 0%/
#define CONFIG_SYS EPLL FREQ 300000000 /*If MPLL not use mast be set 0%/

2. CPU. DDR [ PLL i%&#, @ HERAE &

#define CONFIG CPU SEL PLL APLL

#define CONFIG DDR SEL PLL MPLL

3. CPU. DDR MiRHECE, Hrh CPU MR ESIEFMN PLL HURRMEHCR R, I H e m SO

4
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1. 5GHz, [AJHF DDR AOAR tH 75 2 5% 5410 PLL AR A5 Hoe R

4. AHB B HH N E

2.2.2 DDR RHfE

2.2.2.1 BNEE
M BTER A DDR S0 T -

2.2.2.2 HENRLE .

X2000 5 /i 74 B ) DDR 2874 LPDDR3, X20008 A5 /4 P4 B ) DDR 2571y LPDDRS, AT A4 S b 1 46
% DDR 27, y

1. DDR3 Fit &, 45 X CONFIG_DDR_TYPE_DDR3, M| DDR3 H%HIHC B 22447 T

2. LPDDR3 Wi &, 55 X CONFIG_DDR_TYPE LPDDR3, I LPDDR3 AH&HD B 2> 54T FF -

[&)] |
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3. LPDDR2 i ®, 455 L CONFIG_DDR_TYPE LPDDR2, Ml LPDDR2 #H W0 B 2> 45 4T FF -

2.2.3 SFC RFNEH

2.2.3.1 W34
R drivers/mtd/devices/jz_sfc_;/2 »
F—— jz sfc common. ¢
F—— jz sfc common. h
F—— jz sfc nand.c
F—— jz sfc nor.c
F—— jz sfc ops.c
b—— Makefile

L—— nand device

F—— ato_nand. c

— dosilicon_nand. c
—— foresee_nand. c
F—— gd nand. c

b—— mxic nand. ¢
—— nand_common. ¢
F—— nand common. 'h
b—— xtx_midOb_nand. ¢
—— xtx nand. c

L—— setta nand.c

2.2.3.2 BEHH
1. sfc ¥H#i8% gpio 5| HIThRLER &

6
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2. sfc nand flash BC®, #0155 X CONFIG_SPL_SFC NAND, M| nand AHICHIRL B 95T FF:

3. sfc nor fla\Sh‘EEEy #15E5E  CONFIG_SPL_SFC_NOR, WUl nor #H% [y B £ 4T FF

Halley5 uboot J & F/iit
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#define CONFIG_NOR _MINOR VERSION NUMBER O

#define CONFIG_NOR_REVERSION NUMBER O

#define CONFIG NOR_VERSION (CONFIG_NOR MAJOR VERSION NUMBER |
(CONFIG_NOR_MINOR_VERSION NUMBER << 8) |/
(CONFIG_NOR_REVERSION NUMBER <<16))

/##define CONFIG_NOR BUILTIN PARAMS*/

#endif

2.2.3.3 BM\IRE

1. f¥/H nand flash J83)), fF boards.cfg 4] halleyd ulmage sfc_nand M & Fl
halley5_xImage sfc_nand it &+ 5 7 OONFIG_SPL_SFC_NAND.

2. ffil] nor flash J83)), 7E boards. cfg /4 halley5_ulmage_sfc_nor it &+ S T
CONFIG_SPL_SFC_NOR.

2.2.3.4 HEXERE
1. sfc ¥&H18% gpio 5|, TIARIETELFERB BT IEE

/% sfc gpio ¥/

/* #define CONFIG_JZ SFC_PD 4BIT */

/* #define CONFIG_JZ SFC_PD SBIT */

/* Hdefine CONFIG_JZ SFC_PD SBIT PULL */
#define CONFIG JZ SFC PE

2. nand flash it &
a. sfc I #IER, EERANTEFNZE T X 4 nW JaraER

‘ #define CONFIG SFC NAND RATE 400000000 /* value <= 400000000 (sfc 100Mhz)*/

b. Bl IE, & %% E XN 4 2, BN 12

‘Mﬁmwwmﬂ@ww

c.nand flash 73X S LE nand flash & H{wF2

‘ #define CONFIG SPIFLASH PART OFFSET 0x5800

d. nand flash T R/NAIEE KN, RIEEARK nand flash B S

#define CONFIG SPI NAND BPP (2048 +64) /*Bytes Per Page¥/
#define CONFIG SPI NAND PPB (64) /#Page Per Block*/

e. EMHANENXSHE, &M, &AM

‘ /##define CONFIG NAND BUILTIN PARAMS*/

3. nor flash L&
a. SFC | 83 I B3R, TR R E NZIEE X 4 58z s &

‘ #define CONFIG_SFC NOR RATE 400000000 /* value <= 400000000 (sfc 100Mhz)*/

b. M AL TE, € SOZEE XN 4 2, BN 12

‘mmmawmﬂ@ww

c.nor flash 7 X ZHIEMELE nor flash IR FE

‘ #define CONFIG_SPIFLASH PART OFFSET 0x5800

8
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d. nor flash MHZHFEMELE nor flash FHIfF%

e. RTEMNENXSHL, SR, S IAEH]

2.2.4 MSC IRZHACE

2.2.4.1 ek
frE: drivers/mmc
b—— jz sdhci.c

F—— jz sdhci regs.h
L—— sdhci. c

2.2.4.2 BLE Y ' ¢ :
1. MSCO F &, 4tz L CONFIG_JZ MMC_MSCO, M MSCO *Héémaﬁéiﬁﬂ St

I

2. MSC1 it ®, e X CONFIG _JZ MMC _MSC1, I MSC1 AHE[HIfC & 24547 FF -

Halley5 uboot J & F/iit
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3. MSC2 B ®, tn5isE X CONFIG_JZ MMC_MSC2, I MSC2 #H3&HIHD B <4 3T -

2.2.4.3 BNEE

{fi /] sd €25, 1E boards. cfg XA halley5 uImage msc2 fit & F 5 1 T CONFIG_JZ_MMC_MSC2,
B 4 mirER A MSC2 'ﬁaﬁ

2.2.4.4 E%XHEE

MSCO. MSC1. MSC2 4-Fiifip & e, i’ﬂua%x&n?ﬁaﬁ
1. BRI H, MSCO B 34 8 fi, MSCl 2 37 H 4 fir, MSC2 ft% s 4 i

2. RETIF DEBUG 13 5

2.2.4.5 HXFRNA
sd RIABN u-boot BETEEH 7 XELMEL, EHE u-boot BHERMIRE, AU FHHELE:

10
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A UUE B, R &R u-boot BIEFTTHI NN T mbr—gpt. bin, Z AR GPT 2 X bn A= i 1
S IXEAR, HTH uboot Bifgkesk®| sd RJ5, W HEIELE PC umilil s XAE L, WALFEF A X T
AXF sd RT3 X HRAE

5 X HHE mbr—gpt. bin A T RARK S XELR, FHAHASXMELR, 5T MBR 5 GPT 4 Xz
HXHNZ, 753 5. 2MBR/GPT 43X K.

1f u-boot/board/ingenic/halley5/partitions. tab AERCA BRI/ XAE R

LA UG REETE] sd FIF, 1E PCIEM £disk frd wHFIM T4 KGR

%5 X A5 B85 LA partitions. tab SCHFHH N R 5E 4 — 5.
2.2.5 GMAC MEIRFIACE

2.2.5.1 R4
ALE: drivers/net
F—— jz gmac v12.c

F—— SynopGMAC Dev. ¢
L—— SynopGMAC Dev. h

Halley5 uboot J & F/iit
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2.2.5.2 BB VA
1. ip HuhkAHE

2. WO AR, W EHL I SCPRE R I 2% phy (5 F7 BEAT I

3. gmac ¥EHIARIEFE 4 W 9 “;_"‘_' ,

12
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2.2.5.3 BANELE
L. MRTERINIE SR gmacl $5H 4%

2. AFTERIAE RS RGMIT W 1 TAERLR

|

2.2.5.4 HEXEE
1. 477 u-boot H[EINfSLFE—/ gmac &8s TAE, ffﬁﬁ%ﬂ:ﬁﬁﬁﬂﬁ, #ﬂ?ﬂ%&‘fﬂ% gmacO BLE

gmaclo
2. MR S PRI S R, AR5 RGMIT B34 RMIT, ﬁtﬁ RGMIT 3&% 10/100/1000 IRy s s
FEE, RMIT SZFF 10 JEFN 100 JKAY -#'%%#%Dﬁif‘?

2.2.6 u-boot built-in S EE

2.2.6.1 BRWAERE
MATEOA R TS

Halley5 uboot J & F/iit
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2.2.6.2 HEXRE

I LB — AN L hello @2 B ZHUIFTTE u-boot H1 58 LA 4.
1. 7€ common H%F, #Hrid— A3 cmd_hello. ¢, AT AAHY:

EARARES, U_BOOT_CMD Ay u-boot BT fr4 (kI X, —344 6 M5, AEAHNT:
a F—ABH: S A4 »
b BB SR AWM
c. BEANSH: T enter BE R/ ERPUT ZM L
A SEIUAN AL i L 0 e B
e BENSH: Hedir SHIEH B K
£OEAANBH: KR
2. £ common/Makefile ¥z N %1% 15 -

3. EHrém Pk u—boot BIT]

2.2.7 ABEESUH
2% u-boot WNiZtEZ Ui

14
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u-boot FHixk

u-boot [Igw D APIRE, PIRNIIRE s 1R

%A R

TRETE B FmiF WRHIBC & 1 SDK BRI B - 1 & 46T IE SDK [
AN

u-boot JRHS B Fdwi% EAEIEIE u-boot AURRUES Ty dtAT, EEFHE

HE X u-boot WIBCE, MiBHE IE SDK HIFF & J7 7.

3.1 LiETNE B R %

3.1.1 %% SFC Nand B3hE4
1Z )R 8h5i % %t N halleyd ulmage sfc nand it & .
LAETEIEHR THITW T4, FAZE halleyb & AT d MM AR &

2. 44T Tunch fiy &£ 75 Z G BRI R .
‘ $ Iunch ‘
a. 1SR halleyb v10 JFRAR, HRIEM ZAEL T RCEH BT R#E:

1. halleyb. vi0 nand 4. 4. 94-eng

2. halleyb. vl10 nand 4. 4. 94-user

3. halleyb. v10 nand 4. 4. 94-userdebug

b. W15 =& halley5 v20 FF &M, R#EFELUTREHHITIEE:

13, halleyb. v20 nand 4. 4. 94-eng

14, halleyb. v20 nand 4. 4. 94-user

15 halleyb. v20 nand 4. 4. 94-userdebug

3. tH4T make uboot—clean i& KR ER G AL I Hh [A] =4«
| # make uboot-clean |

4. 447 make uboot BE{T 4R 1%

$ make uboot ‘
5. SR8, FELER/out/product/halley5/image Hx T HESAEM uboot G, ZEARR

Al EL AT

3.1.2 4§k SFC Nor BEhER
% a4 %N halley5 ulmage sfc_nor At .
LEETHETERZFHATO N4, SAHEF halleys “FEIT RN AERE:

2. AT lunch iy 255 B dm BB 4 122
‘ $ lunch ‘

a. IR halleyb v10 FFEAR, RMETREAEUTREHRTESE:

4, halleyb. vi0 nor 4. 4. 94-eng ‘

15
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5. halley5. vi0 nor 4. 4. 94-user
6. halley5. vi0 nor 4. 4. 94-userdebug

b. W12 halley5 v20 FF R, RIEHFELU TEREHHITIEEE:

16. halleyb. v20 nor 4. 4. 94-eng
17. halleyb. v20 _nor 4. 4. 94-user
18, halleyb. v20 _nor 4. 4. 94-userdebug

3. #4147 make uboot—clean &R ik gmide = AL 1 v Rl 240

‘ $ make uboot—clean

4. 4T make uboot IFHATYRE:

$§ make uboot

5. SRR 5E A, £ T2/ /out/product/halley5/image HF MESAE K uboot A% Sk, %4514 H)

] EEEAT R

3.1.3 %% SD RREABER
ZJEENES XN halley5 ulmage msc2 Bl E .
LETRETEHZ FPATWO T4, SAHF halleys V& HRIED &

§ source build/envsetup. sh

2. AT Tunch iy &£ 75 24 BB AR

‘ $ lunch

a. R R halley5 v10 FFRMR, RIEFELUTEEHHITIEEE:

7. halleyb. vi0 msc 4. 4. 94-eng
8. halleyb. v10 msc 4. 4. 94-user
9. halleyb. v10 msc 4. 4. 94-userdebug

b. IR halleyb v20 FFRAR, IRYEFREAEUTREFBTEE:

19, halleyb. v20 msc 4. 4. 94-eng
20. halleyb. v20 msc 4. 4. 94-user

21. halleyb. v20 msc 4. 4. 94-userdebug

3. P47 make uboot—clean ji Rk I kg 35 A 1 [R] P4 -

‘ § make uboot-clean

4. 14T make uboot AT YRk

§ make uboot

5. ZfFm iR 5E %, £ L2/ out/product/halley5/image H3¢ FEA R uboot Bl 0, iZE5 %D

TR

3.2 u-boot JERY B F4i%
| ETRETEHFE FHITW T 44, S AL halleys P& B PRS2 L

‘ § source build/envsetup. sh

2. YT lunch pIEFFFH EHIFGR A, KHENEN TR G THAEL, R H 4%

u-boot AJ DARH R IEFE:

‘ $ lunch

16
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3. ZJEHEN u—boot H3E, AT make distclean JEkE LR %miEr= 2L M A R P24
‘ $ make distclean ‘
AT make xxxxxx —jN AR BEATHBE, xxxxxx NEARMREE B APR, FEWEHERE D)
BB RRE, VTEHNHIEST 2.1 boards. cfg AP, AT SRR 4 Pk iCE, Bkt
FiR:

halley5 ulmage msc2 ZHCE Y RM sd FE30 linux NIZ5E1% ulnage
halley5 ulmage sfc nand ZICE S HE M nand flash JE3h linux W#%%551% ulmage
halley5 ulmage sfc_nor ZECE S H M nor flash B3 linux W52 ulmage
halley5 xImage sfc nand ZCE S HE M nand flash JE3h linux W18 xInage

tban, 2%i%M nand flash A3 ulmage FIBE 808515, $ATU Fard:
‘ $ make halley5 ulmage sfc_nand —jN ‘
Horh= N 9 2 &8 gm i, PTLUMPRGG PEIE AL, AR N {8 75 ZEAR 5 5 1) PC ThiE .
4, T2 )5, &7F u-boot LIETIEHF P4 u-boot—with-spl-mbr—gpt. bin, Z X /H{H &
AR BB, TV E R TR
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4 u-boot M EWNZED

4.1 u-boot FHMS

BN uboot HIar AT LLGEHIA “help” B “? 7, REIE NREIZERTAEE 4H] uboot 3l
Fri a4

BLLL sfc nand flash JJa G|, SZEEar2 00T EIATR:
halley5# ?
? -

alias for 'help'

- print or set address offset

- boot default, i.e., run 'bootcmd'

- boot android system

- boot default, i.e., run 'bootcmd'

boot application image from memory

boot image via network using BOOTP/TFTP protocol
change active partition

memory compare

print console devices and information
memory copy

checksum calculation

boot image via network using DHCP/TFTP protocol
echo args to console

environment handling commands

load binary file from a Ext2 filesystem
list files in a directory (default /)
Load binary file from a Ext4 filesystem
list files in a directory (default /)
print information about filesystem

Load binary file from a dos filesystem
list files in a directory (default /)
get timer val elapsed,
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start application at address 'addr'
input/set/clear/toggle gpio pins

print command description/usage

load binary file over serial line (kermit mode)
load S-Record file over serial line

load binary file over serial line (ymodem mode)
infinite loop on address range

memory display

memory modify (auto-incrementing address)
define flash/nand partitions

memory write (fill)

NAND sub-system

boot from NAND device

memory modify (constant address)

send ICMP ECHO REQUEST to network host

print environment variables

Perform RESET of the CPU

run commands in an environment variable

save environment variables to persistent storage
set environment variables

sfcnand - SFC_NAND sub-system

delay execution for some time
Ingenic usb soft burn
run script from memory
boot image via network using TFTP protocol
ubi commands
ubifsload- load file from an UBIFS filesystem
ubifsls - list files in a directory
ubifsmount- mount UBIFS volume
ubifsumount- unmount UBIFS volume
version - print monitor, compiler and linker version

T A&, ETUT “help frd&F " HI %A RBINEMUSE, o FEFR

halley5# 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

Sub-commands to do part of the bootm sequence. The sub-commands must be
issued in the order below (it's ok to not issue all sub-commands):

start [addr [arg ...]]

loados - load 0S image

cmdline - 0S specific command line processing/setup

bdt 0S specific bd t processing

prep 0S specific prep before relocation or go

go start 0S

THNM—HEEHAR®S:
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printenv FTEN YRS AL &
ceteny WENEZE, #A: setenv name value -+, FT/RFF name B EKEH K value {H;
WREHRENSH, MRz s
saveeny TRAF IR B AR B B A7 e a5
sleep FEIRAT, #53: sleep N, FJLAZEIR N PP 84T
booti iji\?\]ﬁﬁ"]?‘é%ﬂﬁﬁﬁi‘ﬁiﬂWTZ’%%T%‘\O #3: bootm addr, ZEEBARLE N AFH 1)
ENAEETE, %R nd [Lb, .w, .1] address [# of objects], FE —NSEER
md — IR B AL (b8 A7, wil6 fr, 1:3241) , 2 - ANSH address RinBBE

WAz ani L, 55 =S HERIR M address THIG TR EEE 2L

P28 nand flash, ¥$=: nand erase addrl count, FE—NSEE offset, F A

nand erase . .
SHRBER TR

BNEEHIEES N nand flash, #%3: nand write addr offset count, ZFE—1ZH
AENEHE, B oASEERELL, BEASEESANTHH

nand write

¥4 nand flash BIEFEIIEINF, #: nand read addr offset count, H—"

nand read ZHUR Y nand flash Hihik, 2SR NFALERE, =S HETINT
Rk
FENFHEHEEE, #%3: cp source target count, 3 —NSEZPEHNE,
Cp NS AL, B A SR
o EEE A EEE, #%3: cmp addrl addr2 count, (E—ANZSHERNAFHME—, 28
TASHGRN A IIE T, BB AR IR R CRATR TR L 4, LLWORDS AL
re3o HERIGE, #0: cre32 address count [addr], HE—NSERFERK I EIGH

ik, BEASHEREI KB 7L BN SHGE RAARRAE Kbt

4.2 u-boot NEAEZSViHH

linux PWAXTEJR BN 0, 722 M08 T 1 — e A2 240, bl 8 B A2 R/ A A A
P IR RGFER & R IX 5. KT LA EREZhZ24, linux WA CEE LI T — RIIFN,
15T BN E B bootloader 7521 < iX Be RN R AL 14 JH 2 240 TR, u-boot CAFEIAMMEF T K
o TAE, eift 7 — B2 E bootargs, ATAFHELBHE MK AKLEN BN HKES
bootargs Bl A,

HARM, FRATATLUBRLTE halley5. h i b sh 2 5% B 45 %% & . CONFIG_BOOTARGS .

£ halley5. h "1, R¥EINEAZ I HEI ARG WA R AER B E S5, BATE —SIE1
W2, 7F halleyb. h g X UnF:

‘ #define BOOTARGS COMMON “console=ttyS3, 115200 mem=128M@0x0 ~

HARBEH T
1. console=ttyS3, 115200 7 I /dev/ttyS3 XN & A, PAFR A 115200
2. mem=128M@Ox0 &7 AT A I Y A7l K/ 128MB, 4l 0x0
B S RE R E T .

4.2.1 u-boot MEBHNIZERMLE XH RS
W28 S0 R g — R R AR A, XM807E halleyb. h IS HE RIS HU T -
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#define CONFIG BOOTARGS
BOOTARGS COMMON “ip=192. 168. 10. 207:192. 168. 10. 1:192. 168. 10. 1:255. 255. 255. 0 |
nfsroot=192. 168. 4. 13:/home/nfsroot/fpga/user/pzqi/rootfs—tst rw”

ARG AT

1. ip=192. 168. 10. 207:192. 168. 10. 1:192. 168. 10. 1:255. 255. 255. 0 F7x % 3 (JF KRB ip Hidik
79 192.168. 10. 207, RS ip Hudiky 192.168.10. 1, B¢ ip HudkJy  192.168.10. 1, T MY
ip #uhik Sl 255. 255. 255. 0

2. nfsroot=192. 168. 4. 13: /home/nfsroot/fpga/user/pzqi/rootfs—tst FRHk % im ip Hudk A
192. 168. 4. 13, +#H#BNMI RS H 35 8/home/nfsroot/fpga/user/pzqi/rootfs—tst

3. rw RoRHEBI A RGIES

HER: WR kernel FUE T XWMZIEHIAY, TFEAE ip P E BN S REHI B %

ip=192. 168. 10. 207:192. 168. 10. 1:192. 168. 10. 1:255. 255. 255. 0: :eth0:of f /*HRHELFEHIM 1T,

&4 ethO: of f B ethl:off*/

4. 2.

2 u-boot MEALHEER jffs2 XMHRS
Z A NS E N halley5_ulmage_sfc_nor BLE, 4HI7E halleyd. h FHEHSEUT:

#define CONFIG BOOTARGS
BOOTARGS COMMON “ip=off init=/linuxrc rootfstype=jffs2 root=/dev/mtdblock2 rw”

4. 2.

ARG T

1. ip=off FRIRAMEFH M2 1 R4t

2. init=/linuxrc 7~ init REFHEER H R FH linuxre

4. rootfstype=jffs2 RINIR LA RGH N jTfs2

root=/dev/mtdblock? FRINAFBAR L AF RSB 45 N/ dev/mtdblock2, X% nor flash 4w'5 N
2 53X

6. rw KB RG] S

o1

3 u-boot MEFANIZIER extd MRS
1ZJB NS H 6 N halleys ulmage msc2 Fi &, 4HITE halleys. h FHEFHSEIT:

#define CONFIG BOOTARGS
BOOTARGS COMMON * rootfstype=ext4 root=/dev/mmcblkOp7 rootdelay=3 rw”

4. 2.

ARG

1. rootfstype=ext4d TR RGHE N extd

2. root=/dev/mmcb1k0p7 7R 17 JE R ST 2 45 1K) 8L %% 04 /dev/mmeb1kOp7 , X B A& 4 Tl 5 4t 58
—A~ emme B sd WA HIZRE N T KX

3. rootdelay=3 FI/R5EFE 3 B BRI R4t

4. rw FRHB ARG RS

4 u-boot MEMA R ubifs XHRS
%A S H B halley5_ulmage_sfc_nand FCLE, 4HITE halleyb. h FBEIZE W T

#define CONFIG BOOTARGS
BOOTARGS COMMON “ip=off init=/linuxrc ubi.mtd=2 root=ubil:rootfs ubi.mtd=3 |
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‘ rootfstype=ubifs rw”

ARG AT

L. ip=of f FoRAE ML LI RGE BN

2. init=/linuxrc ¥~ init FFEFEH 2R B R TH linuxre

3. ubi.mtd=2 root=ubil:rootfs ubi.mtd=3 rootfstype=ubifs rw & 4H nand flash 45K 2
A3 B4 XA 2 ubif's SCIF &SR, T HARSCAE R G AR 325 (07 NEEEAE T4 5 2 140 X k.

4.3 u-boot IMBAZEH
u-boot HIL tftp B fastboot 77 AIMEB AL EZ T E Kbk kernel BifE M HE, HEWK AIZE
GINEBINAT, M Z 7 AEF R FE R T R

4.3.1 uboot T tftp NN ZES

tftp J7 AT 2R kernel B B N EEIANAE, AT AERMNIZ77 AHE 2 u-boot STREMIZ .
1. uboot HSCHF— gmac #4885 TAE, THEALE halleyb. h o ic B I8 48 428 il 48 N X 4% o 5% (1 12

s

3.

/* Select GMAC Controller */

#define CONFIG_GMACI /*fRHESEEFME, BLEXTVAT GHACL. GUACO*/
/* Select GMAC Interface mode %/

#define CONFIG_RGUII /*fR#ESLEFMEC, BLEXSN RGUIT, RUIT*/

. PC ik 55 % i e L

§ sudo apt—get install tftpd-hpa #EEERESIFEST

§ sudo service tftpd-hpa start  #E3JR5 I

$ sudo apt—get install tftp-hpa HEEEFIGEF

$ tftp 127.0.0.1 #IE RS I e & R B Z)
tftp> get test. txt

T R AR i e 2

a. Bt uboot fr AT, RIEMLIE I E ip Hibk:

halleyb# set ipaddr 192. 168. 4. 145
halleyb# set serverip 192. 168. 4. 146

b. 5 FER ulmage BN PC R 2330 T, HATLL T dr4H ulmage FEF N AFE 0x80800000

KB AL

I halley5# tftp 0x80800000 ulmage

¢. J85h ulmage:

‘ halley5# bootm 0x80800000

4.3.2 uboot JEIT fastboot frdMBARZRER

fastboot 7732 usb ¥ 14 kernel Hifg FEEBINAZHEshan 4, R TWERMH, A3k
android fastboot HABILFEE.

1. PC /s A LL T fir 4 223 fastboot RFFEE:

‘ $ sudo apt—get install android-tools—fastboot

2. HEN uboot a7, HA fastboot fiy4:

‘ halleyb# fasthoot
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3. 1E PC A7 kernel B4 1 #42 FHATLL R

‘ $ sudo fasthoot boot ulmage

4, APATIRIN G, BITDE kernel 8548 FE BN AEIF B 30

4.3.3 u-boot HETE OINFAZEL

Fi J7 AEL & 0 kernel BB BN REINAT, FERZT LML 2808, THIRYE P

WLk FE
1. 3N u=boot iy 2ATHEA, HATII T4 :

halleyb# loady 0x80800000 115200
## Ready for binary (ymodem) download to 0x80800000 at 115200 bps. . .
C

2. JABAE ctrl AV, HEIAT a B, HRNBOTHNZE, &5 T s#, ATLESIWTE

JIT 7 ] -

+-[Upload]--+
| zmodem
!

xmodem
kermit

!
!
| ascii
+

XHEAZ | IS ymodem PR, AR5 B4

3. e MM T B s m, X B AT DLk SR BRSO, t ) AT RS, MR AR

H3, Bk iscs:, RIZEgmlkiF.
PA VAR T BRI kernel B4 :

Halley5 uboot 7 k& it
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ol B

[Select one or more files for upload]
irectory: /home/user/work/x2000 release test/image sd
[

]

Isystem.extz

u

( Escape to exit, Space to tag )

4. JEFSE I EIZERING, 25 LI 247 SO A i i

[ymodem upload - Press CTRL-C to quit]
|Sending: kernel
| Ymodem sectors/kbytes sent: 11912/1489kjj

5. Zffeise ke, R PLUEE bootm 48 3’5 £ Y AF 0x80800000 £ & ALY kernel Hif4%
‘ § bootm 0x80800000 ‘
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5 Ingenic tools A28

Ingenic tools ZEIE] BMTE u-boot NI LEES.

5.1 DDR ¥R
VRSN E: u-boot/tools/ingenic-tools/
F—— ddr creator x2000
F—— add chip info.c
F—— ddr3 params. c
F—— ddr params creator. c
F—— ddr params creator. h
F—— 1pddr2 params. c
F—— 1pddr3 params. c
F—— Makefile
F—— supported ddr chips.c
X B A TR AR R DDR 248, S8R5 53] u-boot B HIARENE, PLLHEITIX 7).

5.2 MBR/GPT 4+ X%
VEBAIE: u-boot/tools/ingenic—tools/
F—— gpt.bin
I— gpt_creator. c
—— gpt tab to c.sh
F—— mbr creator. c
F—— mbr-of-gpt. bin
F—— mk—gpt—xboot. sh
GPT F1 MBR ¥ 5 Tl 73 X U br i o
MBR: Master Boot Record, FE/rX5IFidsk, idskE WAL A & A S B DL A %A 4 X K
INEALEER
GPT: Globally Unique Identifier Partition Table, GUID 43X, s2¥RH UEFI #pdEH—FBEHT
Rt A 7 IX RS R HOAR#E. 5 MBR 73 X U7 S AHEL, GPT $24t 1 58 I R0 R REARL 70 X AL o
X B SCPE A PR 4% B8 GPT A1 MBR (kR e 2L Bt I 1) 40 X B8 o

5.3 nand/nor flash A%

VEHEAIE: u-boot/tools/ingenic—tools/

L. fRP7FA &M nand flash BKEEAFZSH, T spl W sfe IREh{EH]

F—— nand device

2. fRf7 nand flash Ml nor flash P XS4, XHTHEX TAEBASXSH, H%2H kernel
H sfe IRANEIOFAE oM RE mtd 43X, WA & 20 BAT 3 ik

F—— sfc builtin params

| F—— nand device. c

| F—— nand device.h

| F—— nor device.c

N
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| L—— nor device.h

3. FIT5 X\ nand flash fl nor flash 45X SH 3| u-boot B HITEENM E
—— sfc_nand builtin params.c

—— sfc_nor builtin params.c

5.4 FHAth
PR ArE: u-boot/tools/ingenic-tools/
1. HTFHAEK sfe #2814 tining 40
F—— sfc timing params. ¢
2. HIT sfe boot WAL spl B THI L HBEHE, 4 bootom MM#K spl 1EREE
F—— spi checksum. ¢
3. x2000 P FBEH], ALK spl env 24

L—— spl params fixer x2000 v12.c
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6 Sy

1. u—boot/README

2. kernel—4. 4. 94/Documentation/kernel-parameters. txt
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