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1.1 (g5 HBY

SR Sunxi NOR BRIRBIER T A, NEXARBIHEHES

1.2 ;ERACHE

boot0: i&FF brandy-2.0
u-boot: IEAF u-boot-2018/u-boot-2023

kernel: ST linux-4.9/linux-5.4/linux-5.4-ansc/linux-5.10/linux-6.6 FI1%

1.3 X A5

BSP BYFF R A G M AR
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2.1 1EIRINEEITER

NOR Flash M1 E BRI AF LRGN — 2t & BT AN AR, XEEHAEZE XIP (eX-
ecute In Place) BY%iME, AJLUGE R ROM —HHITIERF. XRILEMN BIOS FAMMEBRITH
DRV £ R A,

NOR Flash R385 Host i OMARE, BJLA% 7 Parallel NOR Flash #1 Serial NOR Flash #28,

Parallel NOR Flash Serial . NOR Flash
R REIE i b M B = % |B
ERERE = =]z [ S| |2 & Sl |2
SRAM Controller SPI Controller
Host Processor Host Processor

2-1: NOR #2e3

Parallel NOR Flash BJ LA N\ F| Host B3I #I28 £, FRFEENNAI S L ERZRSTE] CPU #hit=
18], REE#NE| RAM FEIAI# CPU i5i8l, NOR Flash £ BIOS R EE X iE0, M FWH

(Firmware HUB) , ATFHZRHTEO, RELIE, NEELABLEH AKX, Serial NOR Flash
BIEXASLE Parallel NOR Flash fff, FZE@:d SPI #05 Host tBxtE PCH #8i%,

Linux & SPINOR AR L5440 FEFA
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m25p80
(generic SPI NOR
controller driver)

SPI NOR controller

X SP| framework
drivers

SPI controller
drivers

. J

2-2: SPINOR ZR{4-HEZR

SPI NOR Framework: XEEZEMIEARE] KB NORYIEHEER, #¥i%B1 SPINORWIE
RE, WNTIEESD (148, 24k, 4%, 84) . BRI (16M LI_EAY NOR FEEEAA 4 kR
®) , A LEEMID BHiEEEEND,

ST AFSE R drivers/mtd/spi-nor/spi-nor.c

M25P80 (generic SPLNOR controller driver) : XZEFZEX} SPI NOR Framework Bf& TR
BIBEEERM msg, f%i%4s SPI framework Bo

ST AFSE R drivers/mtd/devices/m25p80.c
#: linux4.9 [53% m25p80 ¥ &% spi-nor.c A

SPI Framework: XEFERIE msg MO ctl W TIEBATIH, BaIARIZLIZTI, IEATIFRY
msgo

STRZAEBE R drivers/spi/spi.c

SPI controller driver: XE#MA1L SPIZHIZFNIZE, RN, s BREFE. KNHHFERE, B
B0 IE ERETREY msg, @i CPU/DMA A EHmEIER FIFO, HB{Eiza9ME SPINOR,

ST AFSE R drivers/spi/spi-sunxi.c
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2.1.1 FiE/mE

ANt a4 o XA R

boot param mbr
| boot0 | 8 boot package | 32 | partition
0 128 2016

i &4 23 X A s B

boot param mbr
| boot0 |boot0_backup | 3 boot package I 32 | partition
0 128 256 2016

VE:

1. sunxi “* 5 PhoenixSuit . H.i8 Vi 37 5758 % (i boot0 T HE
2. s T EER & Dhee, 5 E1E0
brandy/brandy-2.0/spl/board/sun8iw21p1/spinor.mkf¥]

CFG_SPINOR_UBOOT_OFFSET = 256

2-3: SPINOR /5

2.2 HXAKNENE

ANiE iR Rt ER

Sunxi 8 Allwinner 9=%7%!| SOC lgH-F 5

SPI Serial Peripheral Interface, [E# &B1TIM&IEO

NOR Flash NOR Flash 2—MIEZKNFRE A, =Z Intel 7£ 1988 FoliE

MTD MTD(memory technology device RfFiEARNI% ) A FIAA memory &%

(ROM. flash) B9 Linux B9FZ&%
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2.3 ERERENE

2.3.1 longan WEEEFITE

./build.sh config
All available platform:
0. android
1. linux
Choice [linux]: 1
/[EEERIB R KikE
All available flash: //flash2£8, R X45norfldEnorsZ, Android/5ZTIEIET, EXIAIEnor

0. default
1. nor
Choice [default]: 1

1. fTEEEEH

#./build.sh clean
#./build.sh
#./build.sh pack

2. fTE-RITENEIHF

#./build.sh clean
#./build.sh
#./build.sh pack_debug

ERRBENTETSILFE S B3 B9 BoardConfig.mk BY{S 23 I E|.buildconfig &,

2.3.2 sys_config it &

SPINOR HY boot0 B ek, ZB70SHEM boot0 LEZPIRENH, MXESHERKNEITEEH
8¢, @it T A update_boot0 3§ sys_config.fex & [spinor_para], E# % boot0 kZRAY,
sys_config.fex 89 [spinor_para] BEES¥WT:

[spinor_para]

;reademd =0x6b
;read_mode =4
;write_mode =4

;flash_size =16
;delay_cycle =1

;frequency =100000000

;erase_size =64

;lock_flag =0

;sample_delay =0

;sample_mode =2

spi_sclk = port:PC00<4><0><2><default>
spi_cs = port:PC01<4><1><2><default>
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spi0_mosi = port:PC02<4><0><2><default>

spi0_miso = port:PC03<4><0><2><default>

spi0_wp = port:PC04<4><0><2><default>

spi0_hold = port:PC05<4><0><2><default>
He:

reademd: boot0 FAFIREENIERNG <, REKIAF uboot 1%i&id3KAY readecmd
read_mode. write_mode: boot0 B TF4% (1. 2. 4) , REZIAEN readcmd REL

s==

N

flash_size: flash B9A/N

delay_cycle: boot0 FYRIFERFELE, AF 60MHZ BE2EXH 1, /NF 24MHZ BEEE N 2, KF
24MHZ /NF 60HZ BEE 9 3

frequency: boot0 BY SPI TESfiR, TAFAIIAE 50M

erase_size: boot0 AYIEFRE(L

lock_flag: BiINRERTHTF

sample_delay: boot0 BYHHE R+ B KAFLEEY, uboot. kernel tE=AEIl, RRINFIEET
Oxaaaaffff

sample_mode: boot0 BV JERFFAIREFEZET, uboot. kernel W=AEI, FIAFIEET
Oxaaaaffff

spi_sclk. spi_cs. spi0_mosi. spi0_miso. spi0_wp #0 spi0_hold 5B F A EHELHI GPIO,

2.3.3 UBOOT EC&
2.3.3.1 uboot-2018

e N Device Drivers

Device Drivers ---->
[*]SPI Suppport ---->
[*]Sunxi flash support ---->
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oot_menuconfigl

e N SPISup

Device Drivers ---->
[*]SPI Suppport ---->
[*]Sunxi SPI driver

WAFRE © BRiBeERHERNERAE. RE—TMF
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oot_menuconfig2

Device Drivers ---->
[*]Sunxi flash support ---
[*]Support sunxi spinor devices
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Sunxi flash support
submenus ---= (or empty submenus ----). Highlighted letters are hotkeys
dp, </=> for Search. Legend: [*] built-in [ ] excluded <M= module =< =

--- Sunxl flash support

[ 1] Support sunxi nand devices

[ ] cupport sunxi nand ubifs devices
Support sunxi spinor devic

[Z016]  oglic address rtor read;write (MEW)

(128) Lboot offset for boot from spinor (MEW)

[*] support sunxi sdmmc devices

(40960) logic address for read/write

2-6: uboot_menuconfig3

2.3.3.2 uboot-2023

B 7t F spi Bz

Allwinner uboot BSP ---= Device Drivers --->

[*]1 SUNXI SPI driver
y 4 T . R

.config - U-Boot 2023.04-rca guration

> Allwinner uboot BSP > Devic ivers —
Device Drivers

Arrow keys navigate the <Enter> selects s ---> (or empty submefius ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes

features. Press <ESC><E o exit, <?> for Help . Legend:/[*] built-in [ ] excluded <M> module < > module capable

Allwinner GPIO Version --->
SUNXI DMA driver
SUNXT TWI driver
SUNXI SPI driver
Enable support for the Allwinner Sunxi PWM
Allwinner sunxi watchdog timer support
Sunxi usb divice support ----
Allwinner sunxi SD/MMC Host Controller support
SUNXTI LOGO DISPLAY --->
Direct Rendering Manager --->
Sunxi crypto driver support --->
Enable Allwinner sunxi efuse driver
/W-NAND Support --->
AW-SPINOR Support --->
*] SUNXT SPI driver
*] support sunxi arisc
*] sunxi arisc deassert before kernel
Sunxi uboot power off
Allwinner DWMAC driver
Support RISCV

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

= 2.7

EEITF uboot-bsp SR spinor BEE
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Allwinner uboot BSP ---> Device Drivers ---> AW-SPINOR Support --->
[*] Support sunxi spinor devices

.config - U-Boot 2023.04-rc4 Configuration

> Allwinner uboot BSP > Device Drivers > AW-SPINOR Support —M8 —M M MM ————————————————————————————————————————————————————————————————————————————————————————
AW-SPINOR Support

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <v> includes, <N> excludes, <M> modularizes

features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

[*] Support sunxi spinor devices]
(128) uboot offset for boot from spinor

(2016) logic address for read/write

(128) secure uboot offset for boot from spinor
(2016) secure logic address for read/write

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

2-8

TAZIFARE flah &8 defconfig

Device Drivers ---> MTD Support ---> SPI Flash Support --->
[*] Atmel SPI flash support
[*] EON SPI flash support
[*] GigaDevice SPI flash support [*] 1SSI SPI flash support
[*] Macronix SPI flash support [*] Spansion
SPI flash support
[*] STMicro SPI flash support
[*] SST SPIflash support [*] Winbond SPI flash support
[*] XMC SPI flash support
[*] XTXSPI flash support

2.3.4 KERNEL fic&
2.3.4.1 SPINOR-IEZHEIE
2.3.4.1.1 linux4.9/5.4

#cd kernel/liunx-4.9
#make ARCH=arm menuconfig

o 1 X Device Drivers

IR © HiBEERIRRNBRABE. RE—IRF
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Device Drivers ---->
<*>Memory Technology Device (MTD) support ---->
[*]SPI support ---->

Device Driv

nenu. <Enter> selects submenus ---= (or emply sSobmeEnmos ----7. Highlighted letters are hotk
5 features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in

teneric Driver Options ---=
Bus devices ---=
P el =Tak alal i fiad Heelrspace <. kormal =la} linker -

| Memory Technol
Tevice TTree and Uperr F1r
< = Farallel port support ----

[*] Elock devices ---=
< > NVMe Target support
Misc devices ---=>
SCSI device support ---=
Serial ATA and Parallel ATA drivers (libata) ----
MUltiple devices driver support (RAID and LVM) ----

Network device support --->

=
1
= Generic Target Core Mod (TCM) and ConfigFS Infrastructure ----
]
] Upen-Channel SSD target support  ----

Input device support ---= @
Character devices ---=>
7€ (=1 | v wawg) t ==
[#] =PI support ---= |
< = _PMI support ----
< » H5I support ----
FPS support  --->
OTD »~1acl cnimmosrt — ‘

2-9: kernele menuconfigl

e 1# AN Menory Téchnology Device(MTD).support

Device Drivers ---->
<*>Memory Technology Device (MTD) support --:>
<*>SUNXI partitioning support
<*>Direct char device access to MTD devices
<*>Caching block device access to MTD devices
Self-contained MTD device drivers ---->
SPI-NOR device support ---->

WAFRE © BRiBeERHERNERAE. RE—TMF
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ymenus ---= (or empty submenus ----J. Highlighted [etters are hotkeys. Pressing
. =f= for Search. Legend: [*] built-in [ ] excluded =M= module = = module capa

-E- Memory Technology Device (MTD) support
<> MDD tests support (DANGEROUS)

< = edBoot partition table parsing

< = ommand line partition table parsing

= = RM Firmware Suilte partltlon parsing

=¥ penFlrmware partltlonlng information support

< I AR7 partitioning support
¥ UNXI partitioning support
P g PP

[ ] UNXI Uboot Disp Enable

artition parsers --->

=x% |lser Modules And Translation lLayers ==*
o irect char device access to MTD devices
—#on aching block device access to MTD devices

TL (Flash Translation Layer! support
NFTL (NAND Flash Translation Layer) support
NFTL (Inverse NAND Flash Translation Layer) support
esident Flash Disk (Flash Translation Layer) support
NAND SSFDC (SmartMedia) read only translation layer
martMedia/xD new translation layer
og panic/oops to an MTD buffer
wap on MTD device support
etain master device when partitioned
AM/ROM/Flash chip drivers ---=
Mopping drivers for chip access -
[ elf-contained MTD device drivers ——ﬂ 5. &= A EEE RE IR
neNAND Device Support ----
aw/Parallel NAND Device Support ----
< = PI NAND device Support _--+-

— A A A A A AN A
i A T U T T T A T

A
WOy

unxifpand ---=

PDDR & LPDDRZ2 PCM memory drivers ---=
< PI-NCR device support ---=
- = fab Le = Onsorte Ock images ----

< = HyperBus support ----

2-10y/kernel_menuconfig2

# N Self-contained MTD.device drivers (5.4 RIZAREEEIFILIN)

Device Drivers ---->
<*>Memory Technology Device (MTD) support ---->
Self-contained MTD device drivers ---->
<*>Support most SPI Flash chips (AT16DF, M25P.....)

WAFRE © BRiBeERHERNERAE. RE—TMF
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L 100
(MTD) support = Self-contained MTD device drivers
self-contained MTD device drivers
iter= selects submenus ---=> (or empty submenus ----). Highlighted

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

M-~ Ciwmmort for ATARwww Dot aF1 ach

e it

<t> Cupport most SPI Flash chips (ATZ8DF, MZ5F, W25XK, ...)
Support 551250 (non JEDEC) SPL Flash chips

Incached system RAM

Fhysical system RAM

Test driver using RAM

MID using block device

*+* Disk-0On-Chip Device Drivers #*#

M-“ystems Disk-0n-Chip G3

A A A A A
AN VAR A T

M
v

2-11: kernel_menuconfig3

(' Boot opttions ----> )

onfiguration
S ----). Highlighted lett
, </> for Search. Legend: [*

Boot options

Floating point emulation ---=

llserspace binary formats ---2

Fower management options --->
[*] Networking support  ---=

2-12: kernel_menuconfigh

o 1# A\ Boot options

Boot opttions ---->
Kernel command line type ---->

WAFRE © BRiBeERHERNERAE. RE—TMF
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Boot options
ter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Press
Press <Esc=<Esc> to exit, =7> for Help, </= for Search. Legend: [*] built-in [ ] exclude

] Flattened Device Tree support

] Support for the traditional ATAGS boot data passing
] Build a concatenated zImage/dtb by default

) Compressed ROM boot loader base address

) Compressed ROM boot loader BSS address

] llse appended device tree blob to zlmage (EXPERIMENTAL)

Kernel command line e (Use t ~ k el
Default kernel command string
] Fernel Execute-In-Place from ROM
] Fexec system call (EXPERIMENTAL)

] Build kdump crash kernel (EXPERIMENTAL)
] futo calculation of the decompressed kernel image address

2-13: kernel_menuconfig6

e # X\ kernel command line type

Boot opttions ---->
Kernel command line type ---->

(X)Use bootloade kernel argumentsifavailable
— ——

ne type -
this window or press the
to select followed by the <SPACE

s oot Loa

xtend with bootloader kernel arguments

< Help =

2-14: kernel_menuconfig7?

2.3.4.1.2 Linux5.4-ansc/5.10/5.15/6.6

[ Allwinner BSP --->Device Drivers --->Memory Technology Device(MTD) support ]
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XHHER

e (AW MTD)]

Memory Technology Device (AW _MTD) support

s ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing
end: [*] built-in [ ] excluded =M= module = > module capable

--- Memory Technology Device (AW MTD) support

= =

A
L]
W

— A A ANMAANMA
=MWV

MTD tests support (DANGEROUS)

Partition parsers ---=

*#¥% User Modules And Translation Layers ##¥*
Caching block device access to MTD devices
FTL (Flash Translation Layer) support

NFTL (MAND Flash Translation Layer) support
INFTL (Inverse NAND Flash Translation Layer) support
resident Flash Disk (Flash Translation Layer) support
NAND SSFDC (SmartMedia) read only translation layer
SmartMedia/xD new translation layer

Log panic/oops to anm MTD buffer

Swap on MTD device support

Fetain master device when partitioned
RAM/ROM/Flash chip drivers --->
celf-contained MTD device drivers ---=

z = ---

Hyperﬂus support ---- a
Allwinner MTD SPINAND Device Support

A1lwinner MTD RAWNAND Device Supp

kernel images are stored on ph

partitio
ulate multlpla

upl oot@ to check
up u c“‘Fk ft

2-15: spinor-config

1tions
rawnand

nload boot® 1img
download uboot img

[ Allwinner BSP --->Device Drivers --->SPI Drivers

—— 7

-> (or empty
[*] built-an

SPI Drivers

[ ] excluded =M= module <= = module capable

---)1. Highlighted letters are hotkeys.

Pre

<4~ SPI

Support for Allwinner SoCs

2-16: menuconfig-spi

[ Allwinner BSP --->Device Drivers --->DMA Drivers
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DMA Drivers
-= (or empty submenus ----). Highlighted letters are hotkeys. Press
[*] built-in [ ] excluded =M= module = = module capable

|<&> DMA Support for Allwinner SoCs

2-17: menuconfig-dma

2.3.4.2 XHRFKERE

o # N File systems

File system ---->
[“]Miscellaneous filesystems ---->

e
[ 1 Filesystem wide access notification
[ 1 Quota support r
< > fernel automounter version 4 suppor orts v3)
< > FUSE (Filesystem in Userspace)

Overlay filesystem support

Support
7der (DLM)  ----

2-18: kernel_menuconfig8

e 1# A Miscellaneous filesystems

e Incluede support for ZLIB compressed file systems (NEW)
e Incluede support for LZ4 compressed file systems (NEW)

e Incluede support for LZO compressed file systems (NEW)
¢ Incluede support for XZ compressed file systems (NEW)

File system ---->
[*]Miscellaneous filesystems ---->
[*]incluede support for XZ compressed file systems (NEW) (4575 TR0 T)
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JFFSZ detault compression mode (priority)  --->
< > L ogFS file system
< > Compressed ROM file system support (cramfs) (0OBSOLETE)
SquashFs 4.0 - Sguashed file system support
File decompression options (Decompress file data into an intermediate buffer) ---=
[lecompressor parallelisation options (Single threaded compression) ---=
Squashfs XATTR support
Include support for ZLIB compressed file systems
Include support for L74 compressed file systems
Include support for LZ0 compressed file systems
Include support for XZ compressed file systems
lIse 4K device block size?
fdditional option for memory-constralned systems
FreeVxF5 file system support (VERITAS VxFS(TM) compatible)

= = e = e = =
*
Wi e

2-19: kernel_menuconfig9

M EMEEF (ZLIB/LZ4/LZO/XZ) AFEEM—HHFEZRE longan/build/mkemd.sh 80T
REBERANESEARTE, A TRIBERANE gzip £85I, WA File systems FEBEHIERE
LZO &A=, BFEMANRE xz, MEFEIEE XZ E4EH o

[ ${ROOTFS} ${LICHEE_PLAT_OUT}/rootfs.squashfs -root-owned -no-progress -comp gzip -noappend ]

2.4 FHEBERNA

2.4.1 UBOOT Fi5EF

\u-boot-2018\drivers
F——sunxi_flash A—sunxi_flashB#0ia1L B 135/ 5 A8k flashiz O

F—mmc —-mmciEORB
F—nand --‘nand#Z O3
—spinor -+=spi norfE /L5
F—sunxi_flash.c. =-sunxi_flashi®fEiz0O
——Hfth

F——spi --sunxi_spifViEORE
F—sunxi_spi.c  -~BA&IEHYNIL
F—mtd

F—spi

—sf_probe.c  ---nandiZOXH3
—spinor ---spi noriE A
F—sunxi_flash.c -—-sunxi_flashi®{EiE0
L—— makefile -—-4iEXH
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2.4.2 KERNEL iFi5B %

2.4.2.1 Linux4.9/5.4

\longan\kernel\linux-4.9\drivers\

F——mtd
—spi-nor

—spi-nor.c  ---spi nordkEH{E3

——Hft

F——spi  --spifgiEORE
L—— makefile ——#4RIFXH

2.4.2.2 Linux5.10/5.15/6.6

bsp/drivers/mtd/spi-nor/

F——atmel.c
—— catalyst.c
—— controllers

| ——aspeed-smc.c
| F——hisi-sfc.c

| F——intel-spi.c

| F——intel-spi.h

|  F——/intel-spi-pci.c
|  ——/intel-spi-platforms€
|

|

|

F—— Kconfig

—— Makefile

—— nxp-spifi.¢

F——core.c
F——core.h
F——=eon.c
F——esmt.c
——everspin.c
F——fujitsu.c

—— gigadevice.c

F——intel.c
F——issi.c
—— Kconfig
—— macronix.c
—— Makefile
F—— micron-st.c
——>sfdp.c
——sfdp.h
—— spansion.c
F——sst.c
——winbond.c
F——xilinx.c

L——xmc.c
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3.1 Ezh¥iBEEO

3.1.1 spi_nor_erase

[ static int spi_nor_erase(struct mtd_info *mtd, struct erase_info *instr)

description: mtd erase interface
@mtd: MTD device structure
@instr: erase operation descrition structure

return: successreturn 0, fail return fail code

3.1.2 spi_nor_read

static int spi_nor_read(struct mtd_info *mtd, loff_t from, size_t len,
size_t *retlen, u_char *buf)

description: mtd read interface
@mtd: MTD devicestructure

@from: offset to read from MTD device
@len: datalen

@retlen: hadread datalen

@buf: data buffer

return: success return max_bitflips, fail return fail code

WRINFRE © HiB2ERHRRNBRAR. RE—IRF

XH4E @& i%R: aw-document@allwinnertech.com

19


mailto:aw-document@allwinnertech.com

@LW/MER
MR

3.1.3 spi_nor_write

static int spi_nor_write(struct mtd_info *mtd, loff_t to, size_t len,
size_t *retlen, const u_char *buf)

description: mtd write data interface
@to: offsetto MTD device

@len: want write data len

@retlen: return the writen len
@buf: data buffer

return: success return 0, fail return code fail

3.1.4 spi_nor_lock

[ static int spi_nor_lock(struct mtd_info *mtd, loff_t ofs, uint64_t len) )

description: check block is badblock or not

@mtd: MTD device structure

@ofs: offset the mtd device start (align to simu block size)
@len: The length of the operating

return: success return 0, fail return code fail

3.1.5 spi_nor_unlock

[ static int spi_nor_unlock(struct mtd_info *mtd, loff_t ofs, uint64_t len) ]

description: check block is badblock or not

@mtd: MTD device structure

@ofs: offset the mtd device start (align to simu block size)
@len: The length of the operating

return: success return 0, fail return code fail
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3.1.6 spi_nor_is_locked

[ static int spi_nor_is_locked(struct mtd_info *mtd, loff_t ofs, uint64_t len) ]

description: check block is badblock or not

@mtd: MTD device structure

@ofs: offset the mtd device start (align to simu block size)
@len: The length of the operating

return: Islockreturnl,elsereturn0

3.1.7 spi_nor_has_lock_erase

[ static int spi_nor_has_lock_erase(struct mtd_info *mtd, struct erase_info *instr) ]

description: mtdhaslock eraseinterface, FirstunlocktooperateSpace,afterthe completion
of the flash lock up

@mtd: MTD device structure
@instr: erase operation descrition structure

return: success’return 0, fail return fail.code

3.1.8 spi_nor_has_lock_write

static int spi_nor_has_locknwrite(structimtd_info *mtd, loff_t to, size_t len,
size_t *retlen, const u_char *buf)

description: mtd has lock write data interface, First unlock to operate space, after the com-
pletion of the flash lock up

@to: offsetto MTD device
@len: want write data len
@retlen: return the writen len
@buf: data buffer

return: success return 0, fail return code fail

WRINFRE © HiB2ERHRRNBRAR. RE—IRF

XH4E @& i%R: aw-document@allwinnertech.com 21


mailto:aw-document@allwinnertech.com

@LW/MIER

XHIEER: W

3.2 Uboot MA#EN

3.2.1 sunxi_flash_spinor_probe

[ static int sunxi_flash_spinor_probe(void)

description: SPINOR initialization, Set the storage type,

return: zero on success, else a negative error code.

3.2.2 sunxi_flash_spinor_init

[ static int sunxi_flash_spinor_init(int boot_mode, int res)

description: SPINOR initialization,
@boot_mode: Working mode
@res: Thedefaultis0

return: zero on success,else a negative error code.

3.2.3 sunxi_flash_spinor_exit

((int sunxi_flash_spinor_exit(void)

description: Release registration is a'resource for applications.

return: zero on success, else.ahegative error code.

3.2.4 sunxi_flash_spinor_write

[ static int sunxi_flash_spinor_write(uint start_block, uint nblock, void *buffer)

description: mtd write data interface.
@start_block: want write start sector
@nblock: want write sectorcount
@buffer: data buffer

return: zero on success, else a negative error code.
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3.2.5 sunxi_flash_spinor_write

[ static int sunxi_flash_spinor_write(uint start_block, uint nblock, void *buffer)

description: mtd readdata interface.
@start_block: want read start sector
@nblock: want read sector count
@buffer: data buffer

return: zero on success, else a negative error code.

3.2.6 sunxi_flash_spinor_erase

[ static int sunxi_flash_spinor_erase(int erase, void *mbr_buffer)

description: erase boot || partition data.
@erase: erase flag
@buffer: The default isNULL

return: zero on suyccess, else a hegative error code.

3.2.7 sunxi_flash_spinor_force_erase

[ int sunxi_flash_spinor_force_erase(void)

description: erase boot&partition data.

return: zero on success, else a negative error code.

3.2.8 sunxi_flash_spinor_flush

((int sunxi_flash_spinor_flush(void)

description: Flush physical cache data to flash.

return: zero on success, else a negative error code.
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3.2.9 sunxi_flash_spinor_download_spl

[ static int sunxi_flash_spinor_download_spl(unsigned char *buf, int len, unsigned int ext) ]
description: write boot0.

@buf: boot0 data buffer

@len: boot0 data len

@ext: storage type

return: zero on success, else a negative error code.

3.2.10 sunxi_flash_spinor_download_toc

[ static int sunxi_flash_spinor_download_toc(unsigned char *buf, int len, unsigned int ext) ]

description: write uboot.
@buf: uboot data buffer
@len: uboot data len
@ext: storage type

return: zero on success, else a.negative error code.

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com

24


mailto:aw-document@allwinnertech.com

@LW/MER
XHEEE: W

4.1 IheewE®

FENE boot. NIZAS. BARAIAIRE flash BYAYRFZIH R,

4.2 FEGIE

4.2.1 BOOTO i=EXZXiE

[ KA/

#include <arch/spinor.h>

int spinor_read(uint start, uint sector_cnt, void *buffer)

SE5RER

start: EHBEBK, —EXFET 512byte

V853 R R IHA NN E FHIER 112 BX (XPMFEEEE, EX boot0 size Z/NF 112 MHEEX
A0y, B 56Kk)

sector_cnt: BERMNBEXE
V853 IRiEEH ENE 4 NEXL ISP

buffer: FHRIBIENER

4.2.2 uboot shell f&/H

mem_addr: AA7EH#IHE, 0x40000000 Z /= R] LARE{EIZEENSN: 0x45000000, 0x46000000
part_name: XX, boot-resource. env. boot. rootfs

size: BILIEEE, EMAEENENDXHE

1. sunxi_flash read [size] 3&£EY flash Y2 X XERINTZH

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com 25


mailto:aw-document@allwinnertech.com

@LWIIWER
’ SHSBR: B

5. fEF sunxi_flash read @< ¥ boot 43 X i N E 0x49000000 H, #AGFER md &< i%RE
0x49000000 YRR,

' '_ flash read
|_| hr1r]t Start I_]

’14449—If 3 0 46 0] ANDROID! .R;. ..
alals __'I_. ) 4 .

4-1: sunxi flash read

WA

1. 0x49000000 IEANFISENGHIEEEELETK
2. 1£ out/pack_out B R T EINNH DX, FH hexdump -Cv boot.fex -n 500 &3 < HiH
DRSEBIEIE, XTEE—EENENR I,

4-2: hexdump

2. sunxi_flash write [size] B¥AREFEFRHEIE, SAESXH

i
1) EA mm aSEBERRERS

44000

== md 0; ; i 75

44000000 ; 10123 € 3456 3 f vdcba%b
4400 : a9c e alo i _ edcbad9f
4400 : ai I : A edcbaa? fedcbaa3
4400 iR edcbaab fedcbaab fedcbaal

4-3;: mm-md
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2) {8 sunxi_flash write 0x44000000 env ¥ REFEFBIEIEE AN env KX

== sunxil_flash write
guanayniel::stari: 6

4-4: sunxi flash write

3) B env KIBAARESR, WH—EERTENLL

== 5unx' flash B
E:E:_, size Ox10(

fedcbagc fedLban fedcbale
fedcbaall fedcbaal fedcbaa?
f: fedcbaad4 fedcbaab fedcbaab

4-5: sunxi flash read2

4.2.3 AR flash

RS

[ SRR/
#include <linux/fs.h>
#include <linux/uaccess.h>

char part_name ="/dev/mtd0";
struct file *fp;
mm_segment_t fs;

fp =filp_open(part_name, 0 _RDONLT; 0444);
if (IS_ERR(fp)) {
printk("open %s error\n", part_name);
return -1;

}

fs =get_fs();
set_fs(KERNEL_DS);

ret = vfs_read(fp, buf, len, pos);
ret = vfs_write(fp, buf, len, pos);

filp_close(fp, NULL);
set_fs(fs);

TEVERWE—T vfs_write %0

[ vfs_write(struct file *file, const char __user *buf, size_t count, loff_t *pos) )

file: &N filp_open AYR[EI{E
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buf: Z5 A\R#IE buf
count: E5ANBIEIEAX/, byte HEAL
pos: EENHIERY, byte HEBEAIL

4.2.4 BARF&iKIF flash

(BRI

#include <stdio.h>

#include <fcntl.h>

#include <unistd.h>

#include <string.h>

#include <sys/ioctl.h>

#include <linux/mtd/mtd-user.h>

#define DEVICE "/dev/mtdblock0" // ## /S2F=R mtdblock I&&H =
#define BUFFER_SIZE 4096

int main() {
int fd;
char buffer[BUFFER_SIZE];

// ¥T7F mtdblock &%

fd = open(DEVICE, O_RDWR);

if (fd <0) {
perror("Failed to open mtdblock device");
return 1;

}

[/ REVEAE

ssize_t bytes_read = read(fd, buffer, BUFFER_SIZE);

if (bytes_read <0) {
perror("Failedto read from mtdblock device');
close(fd);
return 1;

}

printf("Read %zd bytes from %s\n", bytes_read, DEVICE);

/] FTENSENRYEE

for (ssize_ti=0;i < bytes_read; i++) {
printf("%02x ", (unsigned char)buffer(i]);

}

printf("\n");

/] BB
const char *data_to_write = "Hello MTD!";
ssize_t bytes_written = write(fd, data_to_write, strlen(data_to_write));
if (bytes_written <0) {
perror("Failed to write to mtdblock device");
close(fd);
return 1;
}
printf("Wrote %zd bytes to %s\n", bytes_written, DEVICE);
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ESZiT -
close(fd);
return 0;

DEVICE: IR TIRAIERTR, U0 /dev/midblockos TRIBR AR MG EFHITEN,
open(): A FHIFIGEX . S o_rowr RRLURE B RITHIEE,

read(fd, buffer, BUFFER_SIZE).

fd: open() IR [BIAY SR T

buffer: TEEIRENEIBRIR X,

BUFFER_SIZE: ZEEVHIF T4,

write(fd, data_to_write, strlen(data_to_write)):

fd: open() IR [BIAY SR T

data_to_write: EB5 ANWEIE,

strlen(data_to_write): EEANNFEDHG

4.3 FEEFEM

BREDR: MERERAEMAINSETRER, BEDAAIERRALE MR,

. FUPR: F1RITE BRIEHIAPRIAIE) mtdblock 1%, B E R root AR,

. BURIMTT: MTDASE R EEE R EHENXITT, EXRBURTEH L.

. BURISA: TEABUEZEI, THRRISEIZERRATTE A, LUBERIRIF IR,

iR IE: EEMN AT, BNES AL ERGERNEIRGERE, MUAETERNEKIE R,
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sunxi:sunxi_spif-44f00000.spif:[INFO]: sample_mode:0 sample_delay:16
sunxi:sunxi_spif-44f00000.spif:[INFO]: [spi-flash0] mclk 24000000
sunxi:sunxi_spif-44f00000.spif:[INFO]: [spi-flash0] working clk 100000000
sunxi_spif 44f00000.spif: xt25p1288 (16384 Kbytes) 10 DTR

8 sunxipart partitions found on MTD device spif

Creating 8 MTD partitions on "spif":

0x000000000000-0x000000100000 : "uboot"
0x000000100000-0x000000110000 : "boot-resource"
0x000000110000-0x000000130000 : "env"
0x000000130000-0x000000150000 : "env-redund"
0x000000150000-0x000000360000 : "boot"
0x000000360000-0x000000680000 : "rootfs"
0x000000680000-0x000000700000 : "rootfs_data"
0x000000700000-0x000001000000 : "UDISK"
sunxi:sunxi_spif-44f00000.spif:[INFO]: probe succeed (Version 1.0.2)

SPINOR Iz IhinE R, 2B ULHE, TENA-LXRER:

sample_mode:0 sample_delay:16 . (eE splflash ??%U%%E"J;&*¥$Eﬁ, BT BB E I ZERY F0 nor 1R &%
Zen L IEBIMARRERY , A IR IRENVERIERY, ZXFEE YIS, FE delay —E&AYE], BAIE clock
BHITHIERE, BEMIERNERE, BN EFR (sample_mode) FARAFIERS (sam-
ple_delay) , BEERT try 13k, AERMEMINEEMN,

working clk 1000000002 spiflash BT {EEYEHZE 1L00MHz
xt25p1288 (16384 Kbytes) 10 DTR © B S 2 xt25p1288, A’V 16M, Z#F10. DTR IhaE

8 sunxipart partitions: =~ 8 ™ mtd 22X, XFWAVECIAHIAL, SERMAM P KX BT

et diit HXH
0x000000000000-0x000000100000 : "uboot"
0x000000100000-0x000000110000 : "boot-resource"
0x000000110000-0x000000130000: "env"
0x000000130000-0x000000150000 : "env-redund"
0x000000150000-0x000000360000 : "boot"
0x000000360000-0x000000680000 : "rootfs"
0x000000680000-0x000000700000 : "rootfs_data"
0x000000700000-0x000001000000 : "UDISK"
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6.1 AT R

& spi flash FHIBHEXER

cat /sys/devices/platform/soc@2002000/44f00000.spif/info
IP Version =V10002

pdev->id =0

pdev->name = 44f00000.spif
pdev->num_resources = 2
sspi->base_addr = 0xa0478000

sspi->irq = 143

sspi->data->bus_num =0
sspi->data->chip_select=0
sspi->data->min_speed_hz =25000000
sspi->data->max_speed_hz =100000000
sspi->sample_mode =0x0
sspi->sample_delay = 0x18

IPVersion: IEHI2ShRZA

sspi->data->chip_select : £ F7 15

sspi->data->min_speed_hz . B/ NTESEE, RFFaI A a s
sspi->data->max_speed_hz: Ex A L{ESNEK

&E spi flash FHIRFERER

cat /sys/devices/platform/sec@2002000/44f00000.spif/dump

242.135910] spif->base_addr="0x(ptrval), the SPIF control register:

242.135910] [VER] 0x00 = 0x00010002, [GC] 0x04 =0x00000101, [GCA] 0x08 = 0x00000000
242.135910] [TCR] 0x0c = 0x00100058, [TDS] 0x10 = 0x00002018, [INT] 0x14 = 0x00000000
242.135910] [STA] 0x18 = 000000010, [CSD] 0x1c = 0x00050606, [PHC] 0x20 = 0x10000000
242.135910] [TCF] 0x24 = 0x00000000, [TCS] 0x28 = 0x06000000, [TNM] 0x2c = 0x10000000
242.135910] [PSR] 0x30 = 0x00000000, [PSA] 0x34 = 0x00000000, [PEA] 0x38 = 0x00000000
242.135910] [PMA] 0x3c = 0x00000000, [DMA] 0x40 = 0x00000200, [DSC] 0x44 = 0x20d92800
242.135910] [DFT] 0x48 = 0x00000600, [CFT] Ox4c = 0x64106410, [CFS] 0x50 = 0x00000000
242.135910] [BAT] 0x54 = 0x000000a0, [BAC] 0x58 = 0x00000000, [TB] 0x5c = 0x00000000
242.135910] [RB] 0x60 = 0x00000000

— o,

&E spinor flash X TIEER

cat /sys/devices/platform/soc@2002000/44f00000.spif/spinor-info
flash_size:16384 Kbytes

page_size:256 Byte

addr_width:3

flags:0x0

read_opcode:Oxed
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read_proto:0x1010404
read_dummy:7
program_opcode:0x32
write_proto:0x10104
erase_opcode:0xd8
hwcaps mask:0x305d9

flash_size: flash size
page_size. Page size
addr_width: 3%
read_opcode . Edea

read_proto . IEER

read_dummy . dummy ]
program_opcode . Em%

write_proto. BRI

erase_opcode . Bgep S

b

6.2 Xzl debug 58

=P

IXhE&TE: bsp/drivers/mtd/spi-nor-xxx/controllers/sunxi-spif.c

TFF debug $TED, SPIF_DEBUG %2k 1

( #define SPIF_DEBUG 1

SPIF_DEBUG /715, IRBET =, TSR EMYHAEATNETEFSRER

[ echo 1> /sys/module/sunxi_spif/parameters/spif_debug_mask

WAFRE © BRiBeERHERNERAE. RE—TMF
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7.1 FEHHIE

7.1.1 NOREJ PCB &%

1. MEEREIRBIEIE, WNRESIN Socket Y, EREIL Socket MMEF i, XM ES ST

2. EXNEMBESEMMBE (VCCQ) BER3.3V; BRINORWERRAEIIVHESEE, B
1H23IRAY GPIO BBEEFIIEER, FEHE 10 BEFRR.

7.1.2 B BEE

HEBER, —REETE Flashdata sheet RAIEM Features =15, M TEHEFHOIE, XBEIFIZ
JLF, ERIBLRIE RS ZE NN Flash #7889 data sheet F—xk =,

2. FEATURES
« New Family of SpiFlash Memories « Low Power, Wide Temperature Range
- W25Q128FV: 128M-bit / 16M-byte [ — Single 2.7 to 3.6V supply |
— Standard SPI: CLK, /CS, DI, DO, /WP, /Hold —4mA active current, <1pA Power-down (typ.)
— Dual SRI: CLK, /CS, 10, 104, /WP, /Hold —-40°C to +85°C operating range
- Quad SPI: CLK, /CS, 10y, 104, 10y, 105 « Flexible Architecture with 4KB sectors
— QPI: CLK, ICS, 10y, 104, 10;, 104 — Uniform Sector/Block Erase (4K/32K/64K-Byte)
- Software & Hardware Reset — Program 1 to 256 byte per programmable page
« Highest Performance Serial Flash — Erase/Program Suspend & Resume
— 104MHz Single, Dual/Quad SPI clocks « Advanced Security Features
— 208/418MHz equivalent Dual/Quad SPI — Software and Hardware Write-Protect
— 50MB/S continuous data transfer rate — Power Supply Lock-Down and OTP protection
—More than 100,000 erase/program cycles — Top/Bottom, Complement array protection
— More than 20-year data retention — Individual Block/Sector array protection

— 64-Bit Unique ID for each device

— Discoverable Parameters (SFDP) Register

— 3X256-Bytes Security Registers with OTP locks
— Volatile & Non-volatile Status Register Bits

« Efficient “Continuous Read” and QP| Mode
— Continuous Read with 8/16/32/64-Byte Wrap
— As few as 8 clocks to address memory

— Quad Peripheral Interface (QPI) reduces

instruction overhead « Space Efficient Packaging
- Allows true XIP (execute in place) operation — 8-pin SOIC / VSOP 208-mil
- Qutperforms X16 Parallel Flash — 8-pin PDIP 300-mil

— 8-pad WSON B6x5-mm / 8x6-mm

— 16-pin SOIC 300-mil (additional /RESET pin)
— 24-ball TFBGA 8x6-mm

— Contact Winbond for KGD and other options

7-1: features
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FEATURES

Single power supply operation

Full voltage range: 2.7-3.6 volt ]

Serial Interface Architecture

SPI Compatible: Mode 0 and Mode 3

64 M-bit Serial Flash

64 M-bit / 8,192 KByte /32,768 pages

256 bytes per programmable page

Standard, Dual or Quad SPI

Standard SPI: CLK, CS#, DI, DO, WPH#,
HOLD#/RESET#

Dual SPI: CLK, CS#, DQy, DQ,, WP#,
HOLD#/RESET#

Quad SPI: CLK, CS#, DQo, DQ, DQ2, DQ4

Configurable dummy cycle number

High performance

Normal read

- 83MHz

Fast read

- Standard SPI: 104MHz with 1 dummy bytes

- Dual SPI: 104MHz with 1 dummy bytes
- Quad SPI: 104MHz with 3 dummy bytes

Write Suspend and Write Resume

Low power consumption
5 mA typical active current

Software and Hardware Write Protection:
Write Protect all or portion of memory via
software

Enable/Disable protection with WP# pin
Software and Hardware Reset

High performance program/erase speed
Page program time: 0.5ms typical

Sector erase time: 40ms typical

Half Block erase time 200ms typical
Block erase time 300ms typical

Chip erase time: 32 Seconds typical
Volatile Status Register Bits.

Lockable 512 byte OTP security sector
Read Unigue ID Number

Minimum 100K endurance cycle

Data retention time 20 years

Package Options

8 pins SOP 200mil body width

- 8 contact VDFN(5x6mm)

8 pins PDIP
16 pins SOP 300mil body width
24 balls TFBGA (6x8mm)

All Pb-free packages are compliant RoHS,

Halogen-Free and REACH:

7-2: features?2

7.1.3 HEFEHR

(1) REBRRER

2 MERRERS FREE—Z

/\

3) &l

W ILAY SPI %0 NOR $3£3%

I~

$&is (flash) 2

BHEEAE (BRLE) o

0
cs# [ 1 8 [J VCC
SO/SIo1 [ 2 7 ] HOLD#
WP# [ 3 6 [1 SCLK
GND [ 4 5 [ SI/SI00
7-3: flash £#3E8 1

SAH 8-PIN #Y SOIC. 8-PIN B9 LAND A%z 16-PIN By SOIC, #nFEFr
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HOLD# O] 1~/ 16 [J SCLK
vee O 2 15 [ SISI00
NC [ 3 14 [ NC
NC [] 4 13 [7 NC
NG [ 5 12 [0 NC
NC [] 6 11 [ NC
cst [ 7 10 [ GND

s0/siot O] 8 9 [0 wp#

7-4: flash 2288 2

W/

CS# M 1 g W VCC
SO/SI01 M 2 7. HOLD#

WpP# M 3 6 M SCLK

GND M 4 5 M SISI00

7-5¢ flash F#ZEEHE 3

NEMP—RBHE, EIFIREFRIBIBUNESLRE CS# SO/SIOL. SI/SI00. SCLK, 7EHAERA
AU CIEBER A, CS#. WPH#FI HOLD# #ZE LhI, 10FE SPHZORRIREY, FEMETITHES
LB 10 O, HEHR IO BEMERERE L,

NCLE SPI0-CLK
NWE SPI0-MOS]
NCED SPI0-CS5
NALE SPI0-MISO

7-6: [RIBE
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B bt S

UG
SPIO-MOSI 1 7
SPIGCMISO 2 | Is
SPID-CLK 3 ] )
SPI0-CS a |2 = L]
VECFC, 3 ; :E 11
GND || E1s 122
HEADER 6X2 1
GND
7-7: [RIEE
VCC-NOR
471 472 473 @
10K 10K 10K

04024/0402,R0402

N |

\é

féso-lds

7-8: [RIEE

¢R

Vi o

VCC-PC

PCO/NAND-WE/SPI0-MOSI/IO-EXTRA1

3DC2-DS/SPI0-MISO/SDC3-DS/I0-EXTRAZ— 73

PC2/NAND-CLE/SPIO-CLK/IO-EXTRA3
PC3/NAND-CEO/SPIO-CS/IO-EXTRA4

7-9: [RIBE

T5 E§5| Iﬁ

r> P
W3 NWE

W2 NALE

NCLE
Y2 NCEO
\/2 NAND-RF
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7.1.4 ¥FELSELE

(1) REEMHR, B—i&&, MXIEER;
(2) E—BEfHR, FREIRE, MXTEESLLE;
(3) MHEESRRLER IR

a. INEREIA:

s — T8Ik, HbEHERE, BErTESFE LB, bk DRAM Hif, X—xR7E
&I ABR R

]
®
&

b. I &#1% &

XPMER, BELXER—PEMXR, BRHE, REFHNIRBETIR. ERRERTEBR-
I, HIRAMRER A RIIE, BIWIREmHEITOM.

HERZE:
(1) (Rm) REHBER, RARIKENREBANHI, 2EIHEELRLE R,

2) (BF) WFHR2EH. &G, ORI ENERMEREENN, AXEMEE, B1LUH
rwcheck T E# 1715 [E /7 Mliats

7.2 BENIEAERHAES &

7.2.1 $TELIREE

or Linux

i dl file rootfs _nor.f » Too large
filen O

 LSbulld.sh clean

=||

i 19eAEXarol ; 16
INFO: clean Rernel .::
INFO: Prepare toolchain ...
Cleaning modules ...

' SPU type is configured in .config.

7-10: PXARIEKR

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com 37


mailto:aw-document@allwinnertech.com

@LWIMIER
/ X W

fRRF5E:

e Xk

1235 rootfs_nor.fex X A/NAK, tb 17352 KFLRILA, BRANERIEN 128 HEH (EER
block 3%, nor block 64k, Bl 128 MBKX) .

E&12: FHBBRT device/config/chips/xxx/configs/xxx/linux/sys_partition_nor.fex

7.2.2 3% 1D KK

MR

[@4.715]unrecognized JEDEC 1d bytes: ff, ff, ff
data abort

pc : [=47f272ba=] Ir @ [=e

reloc pc : [<438242b&=>] lr : [=430;

sp : 46acadal@ 1p : 0OGEARAGC : 43000660
rig: 438123al r9 : 46ae2e73 ré : 000Ee162

r7 : 46b23768 r6 : 47f69ded rs : ttiftfed
ra2 : QAARAZEA00 rZ2 : Q000828801 rl : QAARRRGBa
Flags: Nzcv IRQs on FIQs off Mode SwC_32
Resetting CPU ...

resetting

7-11: B EE

RRRFE:

BEIRHAE FF—MREEGE, i 7 NOR REBEKNE, SENEEHIRET,

7.2.3 REIER, BEHYFIIES env

ng
Loading Environment from SUNXI_FLASH... *** Warning - bad CRC, using default environment

*** Warning - no device, using default environment
R REIERE, BiAEIES env

AR E R R T

o HiIEAM 1
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SRR A/H512byte

AT
0RE 1205 12855 20163 [X 2048 X

CONFIG_SPINOR_UBOOT_OFFSET CONFIG_SPINOR_LOGICAL_OFFSET

7-12: spinor % E 1

J%E58Y, BT uboot size KT CONFIG_SPINOR_LOGICAL_OFFSET - CONFIG_SPINOR_UBOOT_OFFSET, 47X ZR#ZH

17

=1 /v, Z u-boot-2018/configs/sunxiwxpl_nor_defconfigZs CONFIG_SPINOR_LOGICAL_OFFSET.
CONFIG_SPINOR_UBOOT_OFFSET ﬂ]out/pack_out/boot_package_nor.cfg K

“ ‘shell CONFIG_SPINOR_LOGICAL_OFFSET - CONFIG_SPINOR_UBOOT_OFFSET = 1888 B [X
=944KB

:$ Is out/pack_out/boot_package_nor.cfg -alh -rwxrwxr-x 1 xxx xxx 356 Mar 8 15:21 out/
pack_out/boot_package_nor.cfg “ °

o HIEAM 2
EERA&ED env e, FRER NHEERBNIE L, EFEAED envIhEe, FER THEER

R, FAMEEINIE env KRN

FIA&EM env HEEECEWIT: device/config/chips/xxx/configs/default/BoardConfig (_nor)
.mk

LICHEE_REDUNDANT_ENV_SIZE:=0x20000
u-boot-2018/configs/sunxiwxpl_defconfig

# Environment CONFIG_SUNXI_REDUNDAND_ENVIRONMENT=y CONFIG_SYS_REDUNDAND_ENVIRONMENT=y
CONFIG_SUNXI_ENV_REDUNDAND_PARTITION="env-redund" CONFIG_ENV_SIZE=0x20000

EERED env I, LRAREFERNEE L

7.2.4 mtd I&&HAEE open

f@RFA % @id menuconfig 77 CONFIG_MTD_CHAR EZEEN ]
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7.2.5 MIREESHEREXM

X F uboot 2014 Y3, spinor =F cache #IBEEFR, MEEH env S8BT, KB HITHI
cache, SEIMRLESHWEMKRMIAIZ,

BT http://gerrit.allwinnertech.com:8081/c/lichee/brandy/+/96663

12 . u-boot-2014.07/common/env_sunxi_flash.c

ile

il +1@81 - Show 186 common lines - +18]
187 start = sunxi_partition_get_offset_byname(CONFIG_SUNXI_ENV_PARTITION);
188 - if(lstart){

189 » printf("fail to find part named %s\n”, COMFIG_SUNXI_ENV_PARTITION);
118 =« return -1;

111 }

12

113 » ret = env_export{env_new)

114 if(ret)

115 = goto fini;

116

117 = ret = sunxi_flash_write(start, CONFIG_ENV_SIZE/512, env_new):
118 = sunxi_flash_flush():

119 = return ret:

128

121 finmi:

122 » return ret;

123 }

124

125 ?tatic vold flash_env_relocate_spec(int workmode)

126

127 #if !defined|ENV_IS_EMBEDDED)

128 char buf[CONFIG_ENV_STZE]™

129 » w3z start:

138

+181 - Show 43Veammon® lines - +18)

7-13: flush_env_patch

EEH env B5e&uiER, A flush &0

(sunxi_flash_flush();

7.2.6 jffs2 X+ RFKRE

n&:. #HEE

[ 1.141435
[ 1.150994
[ 1.160547
[ 1.170127
[ 1.180689
[ 1.190183
[ 1.199668
[ 1.209151
[ 1.218634
[ 1.228102

R R

jffs2: jffs2_scan_eraseblock
jffs2: jffs2_scan_eraseblock
jffs2: jffs2_scan_eraseblock
jffs2: jffs2_scan_eraseblock

(): Magic bitmask 0x1985 not found at 0x00000f70: 0x0144 instead

(

(

(
jffs2: jffs2_scan_eraseblock(

(

(

(

(

(

Magic bitmask 0x1985 not found at 0x00000f74: 0x912a instead
Magic bitmask 0x1985 not found at 0x00000f78: 0x0002 instead
Magic bitmask 0x1985 not found at 0x00000f7c: 0x000d instead
Magic bitmask 0x1985 not found at 0x00000f80: 0x81a4 instead
Magic bitmask 0x1985 not found at 0x00000f84: 0x03e8 instead
Magic bitmask 0x1985 not found at 0x00000f88: 0x11d8 instead
Magic bitmask 0x1985 not found at 0x00000f8c: Oxdec2 instead
Magic bitmask 0x1985 not found at 0x00000f90: Oxdec2 instead
Magic bitmask 0x1985 not found at 0x00000f94: Oxdec2 instead

jffs2: jffs2_scan_eraseblock
jffs2: jffs2_scan_eraseblock
jffs2: jffs2_scan_eraseblock
jffs2: jffs2_scan_eraseblock
jffs2: jffs2_scan_eraseblock
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jffs2 BIEXXHF RA T ARIZIR 64K HIERVIRE, MR AKIFRIH~ET 4IKRIREHIE, 25
NIZARN I 64K ARIZD X, SBZA 4K ERHNEIELTEERIR, XHERGEHIRTE, &
AR

RRRFE:

1. NRXGARFBIBAEE, EFXMH jffs2 RGIHEE, BHKT jffs2 XERAD K,

2. NRBRBZAXGRGREIE, WAREE OTA KBREMUNNIBNEE, U AKHTES
HiE.

7.2.7 $UEE%

7.27.1 HiERG=R

FI=I
Ast.

i

o ERBIEF

EEER, BTIEBERIE, ATRSHIEBERRENB R TEEHTIF (WNOEdtEs
R, REHBERRET 2.7V) o XEISRERHERTE, IRNSEGLHMILUEERE,
MHINRE, FHUREET

RRRBE:

1. ¥2& RTC spec, =&HE RTC BENESF 2
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11:4-

R/W.

2.

VCCIO DET SPARE.
VCCIO detect spare..
bit[7:5]: reserved.

bit[4]: bypass debounce HEE.
0: bypass.

1: not bypass.

bit[3]: {EsEkEH].

0: disable vecio detecter

1: force detecter output.
bit[2:0]: B fz .

000: ZEEEEIMBHEH 2.5V,
001: EIFEMEEH 2.6V
010: HEIFRMHEH 2.7V -
011: 4%+ M E 4 2.8V.
100: R EE A 2.9V,
101: 135 W FE A 3V.

110~111: N/A-

7-14: RTC &F7ss

RE, FTETHRT GE: A TRHXFER, BRERRTEHEITER)

E# . http://gerrit.allwinnertech.com:8081/c/lichee/brandy-2.0/u-boot-2018/+/174167

4 arch/arm/include/asm/arciissunxi/clock_suh8iw20Mh

335 #define US
336 #define USBEH
337 fdefiine US
338f@deTine USBPH

345 #define
346 7define
B4 FdeT1ine
348 #define
349 #define
358 #define
351 #define
352 #define Y J
353 void rtc_set_vccio_det_spa

- Show 334 common lines - +18]

348 #define USBEHCIT
341 #define US
342 #define USEPHY.RS
343 #define USBE

[ -

* _SUNXI_CLOCK SUNSIWZ8_H

7-15:%T 1
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arch/arm/mach-sunxi/clock_sun8iw20.c
“eo Show 4 common lines
5 * SPDX-License-Identifier:» GPL-2.8+
6 %/
7
8 #include <common.h=
9 #include <asm/io.h=
18 #include <asm/arch/cpu.h=
11 #include =asm/arch/clock.h=
12 #include =asm/arch/timer.h=
13 #include <asm/arch/prem.h=
14
15 \ond rtc_set_veccio_det_spare(void)
16
17 » u32 val = 8;
18 » val = readl(SUNXI_RTC_BASE + 8x1f4);
19 » val &= ~(@xff << 4);
28 » val |= (YCCIO_THRESHOLD_VOLTAGE_2_9 | FORCE_DETECTER_OUTPUT);
21 » val &= ~VCCIO_DET_BYPASS_EN;
o% ; writel(val, SUNXI_RTC_BASE + @x14);
23
24
25 \EOid clock_init_uvart(void)
26
27 » struct sunxi_ccm_reg *const ccm =
28 » » (struct sunxi_ccm_reg *)SUNXI_CCM_BASE;
29
38 » f+ uart clock source is apb2 */
31 » writel(APB2_CLK_SRC_OSC24M|
32 » APB2_CLK_RATE_N_1|
33 » APB2_CLK_RATE_M(1),
Bl =] +18t - Show 385 common lines - +18]
7-16: %07 2 ®
Nal NS \ ok, N =] N E
2. WIS RTCIOEE, FTLUGEF lock TAESRHEE, ISR, ea
SPINOR flash Sz loc g0 \
block fRiF p l ‘
WRAFRE © HBEERKRMNBRAR. RE—IRF
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Y-/ winbond 7 4

7.1.17W25Q128FV Individual Block Memory Protection (WPS=1)

Sector 15 (4KB) -
o Sector 14 (4KB) -—
o @
33 |
o9
@ ggggé Eiﬁg; - Individual Block Locks:
32 Sectors (Top/Bottom)
254 Blocks
Block 254 (64KB) -+ Individual Block Lock:
36h + Address
i Individual Block Unlock:
H - 39h + Address
[
) I
! Read Block Lock:
3Dh + Address
Block 1 (64KB) PR Global Block Lock:
7Eh
Sector 15 (4KB) ' g;fl;bal Block Unlegk:
o —~ Sector 14 (4KB) -
5 !
o= '
o= Sector 1 (4KB) -~ /
Sector 0 (4KB) -

Figure 4d. Individual Block/Sector Locks

7-17: block-lock

XigfRiF
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Table 4. GD25Q128E Protected area size (CMP=0)

Status Register Content Memory Content

BP4 | BP3 | BP2 | BP1 BPO Blocks Addresses Density Portion
X X 0 0 0 NONE NONE NONE NONE
0 0 0 0 1 252 to 255 FCO000H-FFFFFFH 256KB Upper 1/64
0 0 0 1 0 248 to 255 F80000H-FFFFFFH 512KB Upper 1/32
0 0 0 1 1 240 to 255 FOOO0OH-FFFFFFH 1MB Upper 1/16
0 0 1 0 0 224 to 255 EOO000H-FFFFFFH 2MB Upper 1/8
0 0 1 0 1 192 to 255 CO0000H-FFFFFFH 4MB Upper 1/4
0 0 1 1 0 128 to 255 800000H-FFFFFFH 8MB Upper 1/2
0 1 0 0 1 Oto3 000000H-03FFFFH 256KB Lower 1/64
0 1 0 1 0 Oto7 000000H-07FFFFH 512KB Lower 1/32
0 1 0 1 1 0to15 000000H-0FFFFFH 1MB Lower 1/16
0 1 1 0 0 0 to 31 000000H-1FFFFFH 2MB Lower 1/8
0 1 1 0 1 0to 63 000000H-3FFFFFH 4MB Lower 1/4
0 1 1 1 0 0to 127 000000H-7FFFFFH 8MB Lower 1/2
X X 1 1 1 0to 255 000000H-FFFFFFH 16MB ALL
1 0 0 0 1 255 FFFOOOH-FFFFFFH HKB Top Block
1 0 0 1 0 255 FFEOOOH-FFFFFFH 8KB Top Block
1 0 0 1 1 255 FFCO00OH-FFFFFFH 16KB; Top Block
1 0 1 0 X 255 FF8000H-FFFFFFH 32KB Top Block
1 0 1 1 0 255 FF8000H-FFEEFFH 32KB Top Block
1 1 0 0 1 0 000000H-000FFFH 4KB Bottom Block
1 1 0 1 0 0 0B00000H-001FFFH 8KB Bottom Block

7-18: area-lock

902R flash 32%5 block fR3#F, HBETE ID RELE T7IS8, MEIMNRENEE,

#define SPI_NOR_HAS_LOCK BIT(8) /* Flash supports lock/unlock via SR */
#define SPI_NOR_INDIVIDUAL_LOCK BIT(16) /*individual block/sector lock mode */
#define SPI_NOR_HAS_LOCK_HANDLE BIT(17) /* OP/ERASE for lock operation */

7

INFO("w25q128jv", 0xef7018, 0, 64 * 1024, 256,
SECT_4K | SPI_NOR_DUAL_READ | SPI_NOR_QUAD_READ |
SPI_NOR_HAS_LOCK | SPI_NOR_INDIVIDUAL_LOCK | SPI_NOR_HAS_LOCK_HANDLE)

dts:

}

spi_board0 {
individual_lock;

9N:R flash <FEXIARIP,

FET ID RECE TS

#define SPI_NOR_HAS_LOCK

BIT(8) /* Flash supports lock/unlock via SR */
#define SPI_NOR_HAS_LOCK_HANDLE BIT(17) /* OP/ERASE for lock operation */

.
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INFO("gd251q128", 0xc86018, 0, 64 * 1024, 256,
SECT_4K | SPI_NOR_DUAL_READ | SPI_NOR_QUAD_READ |
SPI_NOR_HAS_LOCK | SPI_NOR_HAS_LOCK_HANDLE)

MR THAFTED, i5%ER lock EcEB R, BOE—LERE,
individual_lock fail
not support individual global unlock nor

not support individual global lock nor

7.2.7.2 FiERH=R

TEBISEAENMIEERNE, BAHEESFRREEHNATR. BEBEEEFE uboot
IEINEENE, IRIBT data DX, SEXMHRK,

7.2.8 3byte. 4byte ithiitfg

in) A .

A40l &, sys_config.fex BEkikmnor flash BIA/NEEE /I 16MB, 7E uboot LT, I reset
B, RAEAUEEER. 8 sys_config.fe f'nor flash A/MEERL 32MB, 7 Uboot T, #IA
reset 8%, MFSIAEZFRFRIE .

iR ERE:

£ 2014 |BhRASHY u-boot FRZSHR nor falsh B2 A/NETE sun*iw_defconfig XHHEXH, Hig
B nor flash Z#KF 16M, # H bootloader FiEU& B 215 4 byte HIUHZRVRIR RS, KW
MEBEGEEIRFEN FEL REET

[norflash]
size = 32

7-19: Flash size

E:

3 byte address mode: 3 FT#iikAg, JHLSEE 0x000000 ~ OXFFFFFF, fxAZHF 16M K/
flasho

4 byte address mode: 4 FTiniks, FHESEE 0x00000000 ~ OXFFFFFFFF, fRASZHF 4G K/
flasho
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BRI *E:

u-boot 2014 bootloader x3F 4 L ithtit 5EEK,

#T: http://gerrit.allwinnertech.com:8081/c/lichee/brandy/+/6212

%12 : u-boot-2014.07/drivers/spinor/sunxi_spinor.c

ile
E@
22
23
24
25
26
27
28
29
38
31
32
33
34
35
36
37
38
39
48
41
42
43
44
45
48
47
48
49
58
51
52
53
54

+181 - Show 21 common lines - +18]

* MA 82111-1387 USA

*f

#include =comman.h=
#include =malloc.h=

#Finclud
#Finclud
#includ
#Finclud
#includ
#Finclud
#includ

static
uint t
static
Jistati
static
static
static

#define
#define
#define
#define
#define
#define
#define

extern
extern
static
static

e =spi.h=

e <asm/arch/spi.h=

e <sunxi_mbr.h=

e <private_boot8.h=

e =asm/arch/spinor.h=
e <sunxi_board.h=

e <fdt_support.h=

int spinor_flash_inited = 8;
otal_write_bytes;

char #spinor_store_buffer;

¢ char spinor_mbr[SUNXI_MBR_SIZE];
char #spinor_write_cache;

int spinor_cache_block = -1;

int  spinor_4bytes_addr_mode = 8; R
ENABLE_4BYTES=» 1
DISABLE_4BYTES 4
OR_PABE_STZE)
J )

SYSTEM_PAGE_SIZE
SPINOR_PAGE_SIZ
NPAGE_IN_15Y

{SYSTEM_PAGE_
- (64 * 182
SPINOR_B { SPINQR_ELOCK

uint sun ite_ uffer, uint length, uint src_sum);

int sun ite_ buffer, uint length, uint src_sum);

*sa ta, uint page_addr, uint #num, u8 cmd);

7/20: 4addr_patchl
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288 =/
281 ?tatic int __spiner_pp(uint page_addr, void *buf, uint len)
282
283 » u8 sdata[388]:
284 » ua status = §;
285 » uint i = 8;
286 » int ret = -1;
287 » uint txnum = &;
288 » wint rxnum = &:
289
208 » if (len = 256)
2071 » {
202 » » return -1;
293 » +
204
205 « ret = __spinor_wren():
206 » if (ret < @)
297 » {
208 » » return -1;
299 » +
3688
3el » memset((void *)sdata, @xff, sizeof(sdata)/sizeof(sdata[8]}):
302 » spinor_config_addr_mode(sdata, page_addr, &txnum, SPINOR_PP) ;
303 » memcpy( (void *)(sdatattxnum), buf, len};
304 » txnum += len;
385
7-21: 4addr_patch2
&
366 ?tatic int __spinor_sector_read{uint start, uint sector_cnt, void #*bu
367
368 = uint page_addr;
369 » uint rbyte_cnt;
378 » u8 sdata[5] = {8}:
371 = int ret = @;
372 » uint tmp_cnt, tm .
373 » void +*tmp_buf
374 » uint txnum =
375 » uint rxnu H
376
377
378 » while
379 » {
388 » »
381 » »
382 » o
383 » »
384 » »
385 » »
386 » o
387 » o
388
389 » » art + tmp_offset) * SYSTEM_PAGE_SIZE;
398 » » rbyte_ = tmp_cnt * SYSTEM_PAGE_SIZE;
391 » » spinor_config_addr_mode(sdata, page_addr, &txnum, SPINOR_READ) ;
7-22: 4addr_patch3
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465 int spinor_init(int stage)
466 {
467 » int spi_size = 8;
468
469 = spi_size = spinor_size();
478 » if(spinor_flash_inited)
471 »
472 » » puts(“sunxi spinor is already initedin");
473 return @:
474 » }
475 » else
476 = {
477 = » puts(“sunxi spinor is initing...");
478 » » if(spic_init(8))
479 = » {
(=] Show 2 common lines
482 » » » return -1;
483 = » }
484 » » else
485 » » {
486 = » » puts("0K\n");
487 = » }
488
489 =» +
498 » spinor_flash_inited ++;
491
492 » if(spi_size > 16%10824%1824/512)
493 »
494 » » spinor_4bytes_addr_mode = 1;
495 =» » spinor_enter_4bytes_addr(ENABLE_4BYTES) ;
496 » } ®
497
7-23: 4addr_patch4 ea
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784

int spinor_size(void)

785 {

786
787
788
789
790
791
792
793
794
795
796
797
798
799
880
8a1
882
8a3
B8a4
8as5
886
8ay
8as
8a9

81e
a11
812
813
814
815
816

e
944
945
946
947
948
949
9508
951
952
953
954
955
956
957
958
959

=

int size = @;
int ret = -1;
) int nodeoffset = 8;

"]

nodeoffset = fdt_path_offset(working_fdt,"/soc/spi_boarde”);
if{nodeoffset = 8)

» ret = fdt_getprop_u32(working_fdt, nodeoffset, "sflash_size" (uint32_t#)&size);
i
%f (ret < 8 )

» size = 3+1624*%1624/512;
» printf("get flash_size warningin");

» 5iFe = siFe*1B24+1824/7512;

¥ oy ¥ ¥ ¥ ¥ N N ¥ ¥ ¥ ¥ ¥ ¥ ¥

printf("flash size =Bx%x sectors\n”,h size);

® return size;

/*
Fhkkkkdhkbddirhkitdhtrtidiitddrbitdhttitiitdtrbitdhttiddttdbrthtthtditditdirbotthtaidtitdirtotdhteidtst
Fhkkkkidk

function
name : @

parmeters

#* % % ¥ ok ¥ o

+18t - Show 127 common lines - +1
fin  for(i=8;i=<total_write_bytes;i++)

e
%f{buffer[i] != spinor_store_buffer[i])
B i spinor read w‘e n"):

BOE E B e

Fin
f("offset zdwn™, i)

Fiw
SAL S);
a |5

/i
[
7-24: 4addr_patch5

I

fw
Iiw
/e

Ed

[}

pinor dow
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iegg static void spinor_enter_4bytes_addr(int enable)

1188

1181 = int command = @:

1182 » if({spinor_4bytes_addr_mode == 1 && enable == 1)
1183 = » command = 8xB7:

1184 = else if(spinor_4bytes_addr_mode == 1 && enable == 8)
1185 = » command = 8xE9:

1186 = else

1187 = » return

1188

1189 = spic_config_dual_mode(B, B, 8, 1);

1118

1111 = spic_rw({1, (void*)&command, 8, 8);

1112 = return;

1113 }

1114

1115 ?tatic void spinor_config_addr_mode(u8 *sdata, uint page_addr, uint #num, u8 cmd)
1116

1117 = if ((sdata == NULL)||(num == NULL)}

1118 = {

1119 = » return;

1128 » )

1121

1122 » if(spinor_4bytes_addr_mode == @)

1123 = {

1124 = " *num = 4;

1125 » # sdata[B8] = cmd:

1126 = » sdata[1] = (page_addr == 16) & BxfT;
1127 » » sdata[2] = (page_addr == 8 ) & @xff;
1128 » » sdata[3] = page_addr & Bxff:
1129 » )

1138 » else if(spinor_4bytes_addr_mode == 1)

1131 = {

1132 = " *num = 5;

1133 » # sdata[B8] = cmd:

1134 » » sdata[1] = (page_addr == 24) & Bxff;
1135 » » sdata[2] = (page_addr == 16) & @xff;
1136 » » sdata[3] = (page_addr == 8 ) & @xff;
1137 » » sdata[4] = page_addr & oxff;
1138 = 1

1139

1148 }

7-25: 4addr_patch6

7.2.9 BENX nor flash 1E5% 5

FTMREANH512byte
boot0 boot_para mbr ya) RS s
(1154 120X 1285X 201655 X 204853X

CONFIG_SPINOR_UBOOT_OFFSET CONFIG_SPINOR_LOGICAL_OFFSET

7-26: spinor % /E 1

spinor flash /XD EEFR, EEFREENEMREXG—R/NTFIISKE, NRERA
spinor flash ATLURIESR G AFBISERR A TEMXIDIES R

1. ERFEXFRN

path: out/pack_out
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% Is-alh

3 boot®_nand. fex

9 boot@ sdcard. fex

9 boot@_spinor.fex

i Lofex == /.. /v833/perftl/bsp/boot. img

boo ymp . Lzma

: bnntlngn.ﬁ a.head

3 bootlogo

boot-resource. fex
boot-resource.inti

7-27: FREX R

boot0 SEfRA/N 32K, 64 BX
boot_package(uboot) SEFFALNE24K, 1248 X
2. it E{mizithit

boot0 A7)\ 64 X, boot_para 8 X, u-boot ¥IEHEEX =64 +8=72, uboot HIEIBREX AL
WEANT2+—EME (IRMEs; iR/ L1 0X)

boot_package(uboot) K/\/1248 B3X,/MBR B KX = 64 + 8 +1248 = 1320, MBREZI#HBX
BILUSE N 1320+ —EFE (AIARTE/ B/ L1 P2X)

PEFRAWE URESD XX HHERA/D, IRES XK/, patch: device/config/chips/v853/
configs/default/sys_partition_nor.fex

3. BHIREFR %

BA sun8iw21pl A, T|ETE spinor.mk. sun8iw21lpl_nor_defconfig. sun8iw21lpl_defconfig
¥ uboot R, MBR R#ZIZEN LEITENRIAEXE

1) boot0 BEHIEKELTR: /brandy/brandy-2.0/spl/board/sun8iw21p1/spinor.mk

WAFRE © BRiBeERHERNERAE. RE—TMF
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12 MODULE=sp1inor
13 CFG_SUNXI_SPINOR =y
14 CFG_SUNXI_SPI

¥
15 CFG_SUNXI_DMA =y

l I': i T |l a1 —
o £ W

_.l'

17 [@FG_SPINOR UBOOT OFFSET=128

L

7-28: spinor.mk

2) u-boot BEEENEEZ: /brandy/brandy-2.0/u-boot-2018/configs/sun8iw21pl_nor_defconfig
+ sun8iw21p1_defconfig

44 CONFIG_SF _DEFAULT_ SPEED=50000000
45 # BIT(12) BIT(13) (SPI_| UAL | SPI_RX_QUAD)
46 _CONFTG_SF_DEFALILT MONDF=Ax3AAA

7 CONFIG_SPINOR_UBOOT_OFFSET=128
CONFIG_SPINOR_LOGICAL OFFSET=2016

7-29: sun8iw21pl nor_defconfig

3) NIZBEHENREER: linux4.9/drivers/mtd/sunxipart.c 189 MBR_OFFSET 7%=
MBR_OFFSET &4 ( (MBR 28R +32) /2-16) * 1024

ZiEid cmdlink{®2, FEEK linux4.9/arch/arm/boot/dts/sun8iw21pl.dtsi # bootargs H#I
mbr_offset (&1 ((EBI#/BX +32)/2 - 16) * 1024
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E{E =R

H&*yﬁﬁﬁ ©2024 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( & ) 2aEENHIE
EFMFRAVLIR A PR 2B A D ™~ m. RS AR AIRER A S P LS fE B TEE
Wo ERARNBIAERRIRESRFMMAEXIREE, HREEASENEANR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS E BT mRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F 2SI ERZ IR~ EEKES RVER~mhY
HizH, AIRERERF[E=ZFHNFIFE, BEETEE = ANFANREEXNITFR, £&EFE
BUARAMERRTREEZ SR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIREBEEMX S,
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