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1.1 REER

>R Sunxi NOR BIREIERTT R, NMEXARFHREHRIES

1.2 ZEAEE

boot0: &R F brandy-2.0
u-boot: iEFF u-boot-2018

kernel: & TF linux-4.9/linux-5.4 W%

1.3 #HXA&

BSP AR A G, MiEAR
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KRB

2.1 BEIRINEETTER

Linux 1 SPINOR A RZE90 FEFf~:

oller driver)

rL\ SPI framework

SPI N con

rive

SPI controller
drivers

\_ J
2-1: SPINOR Zr{&4EZR

SPI NOR Framework: XEFEZNHEARRE K NOR ¥EBIFEER, #iR{K SPINOR
BITERS, NITESE (1 4. 2 4 4 4. 8 4%) . Bt (16M LIER NOR EEE1(#
F 4 k=) , ALEE MTD 2R GEO,

SINABER: drivers/mtd/spi-nor/spi-nor.c

M25P80 (generic SPI NOR controller driver) : XEFZEX} SPI NOR Framework
BETROHIBEITER msg, ZiEL5 SPI framework Fo

SMABER: drivers/mtd/devices/m25p80.c
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SPI Framework: XEFEZR msg MM ctl WIEBATIAR, BoINZLIZET, LIRS
FfY msgo

SINARBER: drivers/spi/spi.c

SPI controller driver: XE#]%1t SPI 1ITHIgSHiE, REFER. cs BMEF. K/himsHE
eE, BT EERETHRMN msg, @3 CPU/DMA AR EFiHEIEE FIFO, BIEHAIME
SPINOR,

SHNABER: drivers/spi/spi-sunxi.c

2.2 FHXRRKIENE

P NE fEFEI A

Sunxi 15 Allwinner F—#7% SOC EF &

SPI Serial Peripheral Interface, [E¥ &17/M&IEO

NOR Flash NOR Flash 8—fIFZKRNFREA, Z Intel 7£ 1988 FoliE

MTD MTD(memory technology device R#ERARI%E) =MAFiHA memory i%

# (ROM. flash) B9 Linux BF &%

2.3 RIREEE T4

2.3.1 longan MECEMITE

./build.sh conFIa

All available platform:
0. android
1. linux

Choice [linux]: 1

. / /EREIRBEEREE

All available flash: //flash#8, AX5norfiEnor752, AndroidARELEDR, #KIAIEnor
0. default
1. nor

Choice [default]: 1

1. fTEEEEH

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

2. TELRATENEH
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#./build.sh clean
#./build.sh
#./build.sh pack debug

EERENSIEFSIEFEEBR T BoardConfig.mk A5 232 1% buildconfig H.

2.3.2 sys config fit&

SPINOR #J boot0 B EL, ZRSEEM boot0 LIIRENE, MXLEBSHERNEITEE
8%, @I T A update boot0 3§ sys config.fex # [spinor para], E#iZl boot0 kZkAY,
sys_config.fex B9 [spinor para] BEESEUT:

[spinor paral

; readcmd =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:PCO0<4><0><2><default>

spi cs = port:PCOl<4><1><2><default>

spi@ mosi = port:PCO2<4><0=<2><default>

spi@ miso = port:PCO3<4><0><2><default>

spi® wp = port:PC04<4><0><2><default>

spi® hold = port:PCO5<4><0><2><default>
Hrh:

readcmd: boot0 A FiREEIENG <, TEEIAR uboot %I XM readcmd
read_mode. write_ mode: boot0 HTELZE (1. 2. 4) , FEEIAEN readcmd R
L&

flash_size: flash B3R/

delay_cycle: boot0 BIRIFERNEE, KF 60MHZ E2&XH 1, /NF 24MHZ BZERA 2,
AF 24MHZ /\F 60HZ EE R 3

frequency: boot0 89 SPI T{E$iZ, FEFEABIAE 50M

erase_size: boot0 HYIEBREA(L

lock_flag: BiThaEREITH

sample_delay: boot0 FYZHIEFRIFRIFRIFIER, uboot. kernel tH=fE, BIAFEETF

Oxaaaaffff
sample_mode: boot0 FYARIERFRIRFERIU, uboot. kernel WEAEI, FIATIEFT
Oxaaaaffff

spi_sclk, spi_cs. spi0 _mosi. spi0_miso. spi0 wp # spi0_hold B FEEHEN

WRAFRE © BseEREROERAE. RE—TNF 4
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GPIO,

2.3.3 UBOOT E&
2.3.3.1 HEFNRE

#make clean
#make sun8iwl9pl nor config ----/EEIMuboot (#make sun8iwl9pl config----%Euboot)
#make -3j32

2.3.3.2 Menuconfig &

#cd brandy/brandy-2.0/u-boot-2018
#make menuconfig

e i# N\ Device Drivers

Device Drivers ---+>
[*]SPI Suppport ---->
[*]1Sunxi flash support ---->

WRAFRE © BseEREROERAE. RE—TNF 5
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oot menuconfigl

Device Drivers ---->
[*]SPI Suppport ---->
[*]Sunxi SPI driver
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oot_menuconfig2

o #H A\ sunxi_

Device Drivers --
[*]Sunxi flash sup >
[*]1Support 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
ﬂ* Support sunxli spinor devices
[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

2-4: uboot _menuconfig3

2.3.4 KERNEL B&
2.3.4.1 SPINOR:IEzhfic &

#cd kernel/liuniTZiQ

#make ARCH=arm/menuconfig
_— _— 7

e #H N Device' Drivers

Device Drivers ---->
<*>Memory Technology Device (MTD) support ---->
[*]SPI support ---->

WA © BSEERERHERAE. RE—TF 8
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[& 2-5: kernel menuconfigl

e i# N Menory Techno

Device Drivers -

MTD devices

WA © BSEERERHERAE. RE—TF 9
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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 ----

2-6: kernel menuconfig2

# N Self-contained-MTD-device drivers (5.4 RZAZEIEZFIHIN)

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

WA © BSEERERHERAE. RE—TF 10
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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

2-7: kernel menuconfig3

2.3.4.2 cmdline A3i%EF

((Boot opttions ----> )

a .9.118 Kernel Configuration
empty submenus ----). Highlighted lett
t;/7?> for Help, </= for Search. Legend: [*

<Enter= sele
res., Press

order of alignment for DMA I0OMMU buffers

[*] to virtual translations at runtime
-
[*] oadable module support ---=
[*] Enable the block layer ---=
System Type  --->
Bus support --->
L e ] | NP == =

t ---=
Floating point emulation ---=
llserspace binary formats ---2
Fower management options --->
[*] Networking support  ---=

2-8: kernel menuconfigh

e 1# A\ Boot options

IR © HiB2EREROBIRAR. RE—INF 11
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Boot opttions ---->
Kernel command line type ---->
Boot optiocns
ter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pres:
Press <Esce<Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] exclude

] Flattened Device Tree support

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

(@) Compressed ROM boot loader base address

(@) Compressed ROM boot loader BSS address

e tree blob to zlmage (EXPERIMENTAL)

i

T Cefadlt 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

2-9: kernel menuconfig6

e # A\ kernel command line type

Boot opttions ---->
Kernel command line type ---->
(X)Use bootloade kernel arguments if available

bootloader kernel arguments

< Help =

2-10: kernel menuconfig7

2.3.4.3 XHR%KEE

e i\ File systems

IR © HiB2EREROBIRAR. RE—INF 12
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File system ---->
[*]IMiscellaneous filesystems ---->
[ 1 Filesystem wide access notification
[ 1 Duota support
< > [fernel automounter version 4 support (alsoc supports wv3)
< > FUSE (Filesystem in Userspace) support
<t> Oyerlay filesystem support
aches --->
D-ROM/DVD Filesystems ---=
OS/FAT/NT Filesystems --->
cogdo filocactops
[[@] Miscellaneous filesystems --->
[*] Network rlle systems --->
-*- Native language support ---=

< > Uistributed Lock Manager (DLM) ----

2-11: kernel menuconfig8

e # N\ Miscellaneous filesystems

e Incluede support for ZLIB compressed file systems (NEW)
e Incluede support for 1.Z4 compressed file systems (NEW)

e Incluede support for LZO compressed file systems,(NEW)

e Incluede support for XZ compressed file systems (NEW)

File system ---->
[*]IMiscellaneous filesystems .---->
[*1Incluede support for XZ compressed file systems (NEW) (E48/AERMOT)

FESZ cetault compression mode/(priority) --->
< > ogFS file system
< = onpressed ROM file system suppopt (cramfs) (0OBSOLETE)
SquashF- 4.0 - Sguashed file system support

ile decompression options (Decompress file data into an intermediate buffer) ---=

ecompressor parallelisati@n options (Single threaded compression) ---=
[ 1] quashfs KATTR support
[ 1] nclude support for ZLIB compressed file systems
[ 1 nclude support for LZ4 compressed file systems
1] nclude support for LZD compressed file systems
[*] nclude support for X2 compressed file systems
[ 1]
[ 1]
= =

se 4K device block size?
dditional option for memory-constrailned systems
reeVxFS file system support (VERITAS VxFS(TM) compatible)

2-12: kernel menuconfig9

M ENESEAN (ZLIB/LZ4/LZ0O/XZ) BFEZEM—MEERIE longan/build/mkemd.sh |
NTFRIEBERNESESNME, WTFRBEFERNE gzip E4EH, WA File systems FEEE
BIEE LZ0 Eg AN, BFERANRE xz, WEEE XZ EHEA .

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

IR © HiB2EREROBIRAR. RE—INF 13
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2.4 REBERNEA

2.4.1 UBOOT RiBER

\u-boot-2018\drivers
F—sunxi_flash
F-mmc

F-nand

F-spinor
F-sunxi flash.c
—Hfth

F— spi
F-sunxi_spi.c
—mtd

F-spi

f—sf _probe.c
f-spinor
F-sunxi_flash.c
L— makefile

2.4.2 KERNE

---sunxi_flashB9#liak/ Bt /35/ 5 /185F flashiZO

- - -mmciEORE

- - -nand&OREE

---spi noriEOHKE
---sunxi_ flashigfEEO

--sunxi_spiBiEORE
- - - BAAIBRYEI

- - -nand#&O 3

---spi noriEORHE
---sunxi_flashi#fFE0
- - - RIEX M

LRIBBER

\1ongan\kernel\linux-4T\drivers\
— mtd

F-spi-nor

f-spi-nor.c ---spi norikEp{LEE
L—Hfth

F— spi - - spifviZOES
L— makefile - - - PRI

WA © BSEERERHERAE. RE—TF
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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: success return 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 device structure

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

@retlen: had read data len

@buf: data buffer

return: success return max bitflips, fail return fail code

IR © HiB2EREROBIRAR. RE—INF

15



@LW/MIER

XAEER:

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: offset to 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,nuint64 t' len)

description: checkblock is badblock or'not

@mtd: MTD device structure

©@ofs: offset the mtd devicesstart (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 1len)

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

IR © HiB2EREROBIRAR. RE—INF
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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: Islock return 1, else return O

3.1.7 spi nor has lock erase

[static int spi nor has lock erase(struct mtd info *mtd, struct erase<info_ *instr) ]

description: mtd has lock erase interface, First unlock to opéerate space, after the
completion of the flash lock up

©@mtd: MTD device structure
@instr: eraseOperation descrition structure

return: success return 0, fail return,fail code

3.1.8 spi nor has lock/write

static int spi nor_has lock write(struct mtd 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 completion of the flash lock up

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

return: success return 0, fail return code fail

IR © HiB2EREROBIRAR. RE—INF 17
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3.2 Uboot MAEO

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: The default is 0

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 a negative 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

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 18
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return: zero on success, else a negative error code.

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 is NULL

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

3.2.7 sunxi flashrspinor 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.

WRAFRE © BseEREROERAE. RE—TNF
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return: zero on success, else a negative error code.

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 bootO.
@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 buffen
@len: uboot data len
@ext: storage type

return: zero on success, else ashegative error code.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 20
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4.1 uboot shell {4

4.1.1 sunxi flash

mem _addr: A7E#E, 0x40000000 Zf5R]LAREEERSN: 0x45000000, 0x46000000
part name: XX, boot-resource. env. boot. rootfs

size: AJLIEEE, BUNEEVEANSXXH
1. sunxi flash read [size] 3%XEX flash AR KX EFIRFH

. {#H sunxi flash read a5 <% boot 2 XiENEI 0x49000000 #, FAGER md m<IRE
0x49000000 HFRIAAE,

== sunxi_flash read
partinfo: n oot,
== md Ox49€

ANDROID!.R;....@

seBoooc A

4-1: sunxi flash read

Eivall P73

1. 0x49000000 FENBISENEHIEEEELETK
2. 7 out/pack_out BER THEIXNNHPXXH, #HE hexdump -Cv boot.fex -n 500 &
LR XX HEIE, XFEE—EBMENKT,

WRINFE © HRB2ERRRNERAR. RE—IF 21
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nfel@AwExdroid100:~/works paceﬂongan" 3/ /pack_out$ hexdump -Cv boot.fex -n 580
41 4e 44 52 44 32 b B 40 |ANI’. DID!.R;....@|

c? Ta 3 B 4 A B 3 48 . @

0 0 (5]

[5]%]

(215
(215
5]z
) BB

4-2: hexdump

2. sunxi flash write [size] FAFERHEKIE, EAFPXH

5
1) A mm HSERREFERNS

fedcbagﬂ
44000004 : fedcba99
440 : Tedc
44000
== md
44:_1[1'
- ic ba&i:i
aal
baa

4-3:mm - md
2) R sunxi flash write 0x44000000 env ERFFHEIES AN env 21X

write enyv

GRZ4006, len: Ox100

4-4. sunxi flash write

3) B env PKIEANREFR, WHE—HRRENKL

== sunx' flash B
20, size 0x100

123

fedcba9c fedc ba‘:'i:i fedcbal%e
xdcbaall fedcbaal fedcbaa? T«
cbaad fedcbaab fedcbaab fedcbaa7

4-5: sunxi flash read?2
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