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2.

2.1.

2.2.

2.3.

LittleFS #48

LittleFS BHE &

AXAFW LittleFS #1449 GD32F450Z-EVAL FF &, GD32F450Z-EVAL F &tk L4k
7 —i SPI-flash, % SPI-flash 1% 5}y GD25Q16. LittleFS #4t1 IDE ¥4 A KEIL4,
7t GD32F450Z () SPI_QSPI_Flash L& F#ATCH MR, THFERAN V2.0.0.

LittleFS M thaifaiss, HFHE Ifs.c. Ifs.h. Ifs_util.c #1 Ifs_utilLh DU, AR R
LittleFS Jift4< Jy LFS_VERSION 0x00020002. LittleFS ffiAfE B A] M Ifs.h ScfErgiEL, H
MASE B 40 & 0-1. LittleFS kA58

0-1. LittleFS HIiRA(S H

19 /// Version info ///

21 // Software library version
22 // Major (top-nibble), incremented on backwards incompatible changes
23 // Minor (bottom—nibble), incremented on feature additions

24 #define LFS_VERSION 0x00020002
25 #define LFS _VERSION MAJOR (Oxffff & (LFS_VERSION >> 1))
#definL LFS_VERSION MINOR (Oxffff & (LFS_VERSION >> 0))

28 // Version of On-disk data structures

29 // Major (top-nibble), incremented on backwards incompatible changes
30 // Minor (bottom-nibble), incremented on feature additions

31 #define LFS_DISK VERSION 0x00020000

32 #define LFS DISK VERSION MAJOR (Oxffff & (LFS_DISK VERSION >> 16))

33 #define LFS DISK VERSION MINOR (Oxffff & (LFS_DISK VERSION >> 0))

Zin LittleFS JERS T4

KA AR LT GD32F450Z 1) SPI_QSPI_Flash T2, 4 LittleFS SCfF#% 1 &
GD32F4xx_Demo_Suites V2.1.0\GD32450Z_EVAL_Demo_Suites\Projects\SPI_QSPI_Flas
h\Soft_Drive St N, SRJEH I TRE, 76 TR AN Ifs.c Al Ifs_util.c PS04

IDE o &

LittleFS 7E1# F KEIL4 i a3y, A2 E 2 RF CO9 brfE. kIl & a1 & 0-2. KEIL4 &
C99 ErtE,
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GigaDevice T GD32F450Z 1) LFS XX R4t tE
 0-2. KEIL4 AL B C99 #71

K Options for Target 'GD32450Z_EVAL'
Derice 1 Target ] Output ] Listing | User C/C++ ]Asm ] Linker ] Debug ] Ttilities

Preprocessor Symbaols

Define: |USE_STDPER\PH_DRIVER.GDBZFdSD
Undefine: |

Language / Code Generation

[ Stict ANSIC L
Optimization: |Level 0{00) = ™ Enum Cortainer always int All Wamings hd
I~ Optimize for Time ™ Plain Charis Signed r
I~ Split Load and Store Muttiple ™ Read-Only Position Independent ™ No Auto Includes
[v One ELF Section per Function ™ Read-Write Position Independent ¥ £33 Mode
'n;‘;ﬂe |-\ \GD32Fdex_Firmware_Library\GD32F4xx_standard_peripheral\include:..\..\..\..\GD32F4ex_ J
s
Misc |
Controls

Compiler |99 ¢ —cpu Cortex-M4 fp -0__MICROLIB -g 00 —apcs=interwork —split_sections -1\ %\

control  |\GD32F4wx_Firmware_Librarny\GD32F4xx_standard_peripheraltlnclude -5
string

0K | Cancel | Defaults | Help

YERCE C99 A, 4Pk TAE, M LittleFS JEAD & FAsgm Mt . gnikss R in & 0-3. 4
HiiE LittleFS JF#3, YW.7~__aeabi_assert BEARE L. K4 GD32 (1) TREARIEFAT A T 1%,
ALE assert Difig, 2 KEIL4 {1 IRALSEFORAT HPERT, GiiEdRa

0-3. ¥K%i% LittleFS JERS

Build target 'GD32450Z_EVAL'

linking...

.\D'Jtp'at\GDSEQSOZ_E\’AI_.axf: Error: LE2Z1SE: Undefined symbol _ asabi_assert (referred from 1fs.o).
Not enough information to list image symbols.

Finished: 1 information, 0 warning and 1 error messages.

".\D'Jtp'at\GDSZQSOZ_E\’AI_.axf" — 1 Error(s), 0 Warning(s).

Target not created

1E Ifs_util.h X5 25T assert hfgfI % X, W14 0-4. LittleFS 77 assert Zjg5# 72 X A7
jo

0-4. LittleFS H assert ThREIEE X

84 | // Runtime assertions
85 H#ifndef LFS_NO_ASSERT

86 | #define LFS5 ASSERT (test) assert(test)
87 | #else

88 | #defins LFS ASSERT (test)

89 | #endif

T assert THREA LA, PRIk mT il oy by A o b 3 ]

1. 7£ KEIL4/KEILS 88 nzz e S iy =\ & 0-5. KEIL4 #5501 LFS NO ASSERT %°
XN
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& 0-5. KEIL4 1 %in LFS_NO_ASSERT %X

¥ Options for Target 'GD32450Z_EVAL' x

Tevice ] Targzet ] Output ] Listing] User CAT++ ln\sm ] Linker ] Tebug 1 Utilities]

Preprocessor Symbols
Define: |USE_STL\\gERIPH_DRIVER.GDBZFdSEILFS_NO_ASSERT I
Undefine: |

Language / Code Generation

[ Stict ANSI C Wt
Optimization: |Level 0 (O0) ~ ™ Enum Container always int All Wamings hd
[~ Optimize for Time ™ Plain Charis Signed r
[~ Spiit Load and Store Multiple ™ Read-Only Position Independent [ No Auto Includes
[ One ELF Section per Function ™ Read-Write Position Independent ¥ C99 Mode
Iﬂ'gl:tae | \GD32F4xx_Fimware_Library\GD32Fxx_standard_peripheral‘include;..\.\.\. \GD32Fdux_ J
S
Misc |
Controls
Compiler |-c99 < —cpu Cortex-M4 fp -D__MICROLIB g 00 —apcs=interwork —split_sections -1. .\ .. -
control  [\GD32F4xx_Firmware_Library\GD32F4xx_standard_peripheraltinclude 4.5 % .
string W

[1):4 | Cancel | Defaults | Help

2. &2 Ifs_util.h ST R ZE 5 S, 0% LSO S EE, 1B ss B & 0-6. Ifs_util.h ZTfF
g5 assert 25X

0-6. Ifs_util.h X4 &2k assert 2 5E X

o
84 | // Runtime  assertions
85 #ifndef LFS NO ASSERT
86 | //#define LFS ASSERT (test) -assert (test)

87 | #define LFS ASSERT (test)
88 | #else

89 | #define LFS ASSERT (test)
90 | #endif

sE LIRSS, BadmvE, W gm PR ThiE
2.4, LittleFS Z2¥E &

1E Ifs.h /r5E LT LittleFS FOFC & S 45 #44K struct Ifs_config, LittleFS 7£% # SPI-flash i,
TEMRE LR SPIflash ST HE . AXMBERFEMH SPI-flash 175K
GD25Q16. HAHKMIS K E W2 0-1. LittleFS #IfE EZ 47w -

% 0-1. LittleFS IR B %

[*!
\brief config the block device interface
\param[in] none
\param[out] none
\retval none
*
void Ifs_config(void)
{
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}

/* block device operations */
g_Ifs_cfg.read = block_device_read;
g_lIfs_cfg.prog = block_device_prog;
g_Ifs_cfg.erase = block_device_erase;
g_lIfs_cfg.sync = block_device_sync;

/* block device configuration */
g_Ifs_cfg.read_size = 256;
g_Ifs_cfg.prog_size = 256;
g_lIfs_cfg.block_size = 4096;

g_lIfs_cfg.cache_size = 256;
g_lIfs_cfg.block_count = 1024;
g_lIfs_cfg.lookahead_size = 128;
g_lIfs_cfg.block_cycles = 500;

/Nlink the block_device_read function
/Nlink the block_device_prog function
/Nlink the block_device_sync function
/Nink the block_device_sync function

/lconfig read data size for each block(256 byte)
/lconfig write data size for each block(256 byte)

/lconfig the block size(4096 byte

/IMust be a multiple of the read and program sizes

/lthe total of block

/[Predictive depth for block allocation:1024/8=128
/ISet to -1 to disable block-level wear-leveling

TELGEREK Ifs_config i, 8 X T 4 NI4T int (*read).int (*prog).int (*erase)#! int (*sync),
WS ORBTFEA P B8 L. AT GD25Q16 SPI-flash f#$: & 5 an & 0-2.
LittleFS ZF GD25Q16 SPI-flash 92 0& & X

% 0-2. LittleFS #-T GD25Q16 SPI-flash 4 0 R ¥E X

¥

*

\brief read the data from spi flash block
\param[in] *c : the Ifs_config struct pointer
\param[in] block: the number of block
\param(in] off: the offset in block

\param(in] buffer: the read data buffer
\param(in] size: the size of read data

\param[out] none

\retval none

Ifs_off_t off, void *buffer, Ifs_size_t size)

[* read the data from spi flash */

int32_t block_device_read(const struct Ifs_config *c, Ifs_block_t block,

spi_flash_buffer_read((uint8_t*) buffer,(block * (c->block_size) + off),size);

return O;

\brief
\param[in]
\param[in]

block: the number of block

write the data from spi flash block
*c : the Ifs_config struct pointer
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\param(in] off: the offset in block
\param(in] buffer: the write data buffer
\param(in] size: the size of write data
\param[out] none
\retval none
*/
int32_t block_device_prog(const struct Ifs_config *c, Ifs_block_t block,
Ifs_off_t off, const void *buffer, Ifs_size_t size)
{
[* write the data to spi flash */
spi_flash_buffer_write((uint8_t*)buffer, ((block) * (c->block_size) + off), size);
return O;
}
!
\brief erase the spi flash block
\param[in] *c : the Ifs_config struct pointer
\param[in] block: the number of block
\param[out] none
\retval none
*/
int32_t block_device_erase(const struct Ifs_config *c, Ifs_block_t block)
{
[* erase the sector of spi flash */
spi_flash_sector_erase(block * (c->block_size));
return O;
}
!
\brief Sync the state of the underlying block device.
\param[in] none
\param[out] none
\retval none
*
int32_t block_device_sync(const struct Ifs_config *c)
{
* no operation */
return O;
}

10
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3.

3.1.

LittleFS ThEEMIR

ARBEFN P LittleFS J5 TS AR, FE45 Bl demo. 7EIIR LittleFS I
ReRT BB RS, L LittleFS 1A% w12 0-3. LittleFS #H# (.

% 0-3. LittleFS &=
[

\brief

\param[in]

mount the filesystem
none
\param[out] none
\retval none
*
void sys_lIfs_mount(void)
{
Ifs_config();
/* mount the filesystem */
int err = Ifs_mount(&g_Ifs, &g_Ifs_cfg);
/* reformat if we can't mount the filesystem£-this should only happen on the first boot */
if (err) {
* format a block device with the littlefs */
Ifs_format(&g_Ifs, &g_Ifs_cfg);
/* mount the filesystem */

Ifs_mount(&g_Ifs, &g_Ifs_cfg);

LittleFS # B -3 ThBEMI

BRI ThEE R LittleFS — /ML &S, 1.2 0-4. LittleFS £ 8 (RH- D5 IR CAE P da R4 T
AE MR AR

3 0-4. LittleFS 2 B3 ThREM RACHS

!
\brief lilltleFS power-off protection test
\param[in] none
\param[out] none
\retval none
*/
void Ifs_power_off_protection_test(void)
{
uint32_t boot_count = 0;
[* open the file */

11
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Ifs_file_open(&g_Ifs, &g_lIfs_file, "boot_count’, LFS_O_RDWR | LFS_O_CREAT);
[* read the data */

Ifs_file_read(&g_Ifs, &g_Ifs_file, &boot_count, sizeof(boot_count));

[* update boot count */

boot_count += 1;

[* write to the beginning of the file */

Ifs_file_rewind(&g_Ifs, &g_lfs_file);

Ifs_file_write(&g_lIfs, &g_Ifs_file, &boot_count, sizeof(boot_count));

/* remember the storage is not updated until the file is closed successfully */

Ifs_file_close(&g_Ifs, &g_lIfs_file);

[* release any resources */

Ifs_unmount(&g_Ifs);

[* print the boot count */

printf("boot_count:%d\n", boot_count);

}

R main 217 # 2 BHT 4 “boot” count HISCPE. FE AT LARERS FR K, A2 5% 8 3K
e, WARSI X 2. AT 20 IaR, HR4s B a0 & 0-7. LittleFS &4 R
ZIBEI T o

12
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& 0-7. LittleFS = HBARP ThER MR

EREEnEES
BORE RO @A V423
goe oM
e 115200 o] The Flach ID:0xCS4015
ey W3of Y1 d d { 1
) CA\Soft_Drive'\lfs o897 error: Corrupte ir pair at {0x0, Oxl
#1863 12 :l boot_count:l

fEikfu ! =

@ s The Flash ID:0xCB4015

boot_count:Z

ElEiEE

I fREEs .
[ BaRiTEw

[ EordEtntia

Bl i

I EEEEET
RIFHEE EhERIL
REERE

[ BRAMHHEER. ..

[ BzhkEEpnt
[ REREEEE

The Flash ID:0xC34015

boot_count: 3

The Flach ID:0xC34015

boot_count: 4

il 1.0C0#® 2R<D& 3TxD@® ADTR® SGND® EDSR# ZRTS® SCTS# 9
[ &R | 1000 m=
THEE. B i

L& Bl - LE] Fe1431 Efint#| 4

FHEPR, R RSB RGN, SREAARERBOUT RGRIEIL. L 752 E
e, HEREG

3.2. LittleFS B85 SCA4-$ 35 M3,

SRSt A I, R ] — SO 2 IR E N B, IR & DHTETSC N A . FEAH
LittleFS (BT SO I ThaE, MIBRA T Z 0 HdE . IR inZ 0-5. LittleFS ER X fF
H AT -

# 0-5. LittleFS B 37 X IB A0S
/4

\brief update the file in random positin
\param[in] write_bufferl: the datal for write to file
\param[in] write_buffer2: the data2 for write to file

\param[in

]
]

\param[in] read_bufferl: the datal for read from file
] read_buffer2: the data2 for read from file
]

\param[in] byte_cntl: the count of write datal
\param[in] byte_cnt2: the count of write data2
\param[out] none
\retval none
*
void Ifs_update_file(const uint8_t* write_bufferl,const uint8_t* write_buffer2,

13
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uint8_t* read_bufferl, uint8_t* read_buffer2,
uint32_t byte_cntl, uint32_t byte_cnt2)

[* open the "E:\\my_test _file" file */

Ifs_file_open(&g_Ifs, &g_lIfs_file, "E:\\my_test_file", LFS_O_RDWR | LFS_O_CREAT);
[* write the data to the "E:\\my_test_file" file */

Ifs_file_write(&g_lIfs, &g_Ifs_file, write_bufferl, byte_cntl);

[* the starting position in the file for writing or reading */

Ifs_file_seek(&g_lIfs, &g_Ifs_file,0,LFS_SEEK_SET);

[* read the data from the "E:\\my_test_file" file */

Ifs_file_read(&g_Ifs, &g_Ifs_file, read_bufferl, byte_cnt1);

printf("E:\\my_test_file\n");

printf("%s\n", read_bufferl);

[* the starting position in the file for writing or reading */
Ifs_file_seek(&g_Ifs, &g_Ifs_file,byte_cntl,LFS_SEEK_SET);
[* write the data to the "E:\\my_test_file" file */
Ifs_file_write(&g_lIfs, &g_lIfs_file, write_buffer2, byte_cnt2);

[* read from the beginning of the file */
Ifs_file_rewind(&g_Ifs, &g_Ifs_file);

/* read the data from the "E:\\my_test_file" file */

Ifs_file_read(&g_Ifs, &g_lIfs_file, read_bufferl, byte cntl+byte cnt2);

printf("E:\\my_test_file\n");
printf("%s\n", read_bufferl);

Ifs_file_seek(&g_Ifs, &g_Ifs_file,0,LFS_SEEK_SET);
[* Intercept part of the data of the file and retain y bytes of data */
Ifs_file_truncate(&g_Ifs, &g_Ifs_file,byte_cnt2);

Ifs_file_read(&g_Ifs, &g_lIfs_file, read_buffer2, byte_cnt2);

/* remember the storage is not updated until the file is closed successfully */
Ifs_file_close(&g_Ifs, &g_lIfs_file);

[*release any resources we were using*/

Ifs_unmount(&g_Ifs);

printf("E:\\my_test_file\n");
printf("%s\n", read_buffer2);

[* delete the file */
Ifs_remove(&g_Ifs,"E:\\my_test_file");

}

MR 4s Rt £ 0-8. BFF X AFHAEM 7R . P PR, Q18 7"EN\my_test file"SCf, xfix
14




€

GigaDevice

ANO15

H-T GD32F450Z 1) LFS X4 R4t td

SCAFI AR REAT TSR, Ba— IRIIITENE SRONE BT i Bt e, SOPFOR B A e

& 0-8. B CAFHIENA

B ElH uE B

BiEE

FROEHEE

@FF A V423

goe o -
e EE (115200

F % fir |NOME
#igfu |®

&1k fiz |1

@ %A

HERE
I~ Eltmsris.
I BEHMTET
I~ Sondkedial
I~ +-#HET
I~ EEEhET
{2iEiE  FEiadau
RERRER
I~ BRMHHER.
[~ BEhEEbnfs
[ BREREHEE
[ {F+7ilEE
I~ &=FEA | 1000 ms
RN FEEHI
& gk

The Flash ID:0xCE4015

E:\my_test_file
Gigallevice MCU for LittleFS Test successfully !
E:my_test_file

Repeat Write Test successfully !!
E:'my_test_file

10CO % 2R<D@ 3T<D@& ADTH® SGND# EDSR# FRTS&# SCTS# SR

Gigzallevice MCU for LittleFS Test successfully !Gigallevice MCU for LittleFS

Gigallevice MCU for LittleFS Test successfully !'Gigalevice MCU

T TH:0

Rx:814

373

stritsi|
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fithess for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2021 GigaDevice — All rights reserved
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