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1 How to generate the SPlIimage for FAT

1.1 Generate FAT image for SPI flash
The FAT image for SPI flash is generated by NROMMakder.
Step 1. Put all the files which you need in one folder. This example puts all the files at SPI_FAT folder.

1) ENJob\SPI_FAT

X £~

= e | 320240, %

I [ movie, avi
[Z] test1 kst
[Z] testz bxt
[Z] test3.bxt
[Z] testd bt
[Z] tests bt
[Z] testé bt
[Z] test7.bxt
[Z] tests.bxt

2] testo bt
[Z] test10.txt
[Z] test11.txt
[Z] testiz.bxt

Folv HER
2,258 KB TRERER
2,258 KB THERER

1KE M

1KE B30

1KE FLFEEF
1KB 3FHMH

1KE T

1KE XM

1KE B3

1KB SFHF
1KB 3CFMH

1KB B

1KE XM

1KE BT

{&E FIEA
2010/4f8 F4F 04:55
2010/4/5 FF 04:55

2013/11/21 FF 0.
0131121 TR
20131121 T 0...
201371121 TF 0.,
2013/11/21 FF 0.
2013/11/21 FF 0.
2013/11f21 T 0.
20131121 T 0...
20131121 TF 0.
2013/11/21 FF 0.
2013/11/21 T 0.
2013/11/21 T 0.

Step 2 : Specify the source path and save paths to generate the FAT image. Specify correct size for your FAT
image. It will depend on you SPI flash and total file size.

This example will generate a 8MB FAT image whose name is SPI_Flash_8M.bin

HROM Maker = O E
NnuvoTon
1]
®1raT | O2FaTs [with MBR CheckSum: Computing
Sire: B {5 MB < Size < 4096 ME) Sies of 2nd FAT: | | M8
Wolurne label : ‘ SPI_FATI volurne label of 2nd FAT: MAND1-2
[CIEncryption |
Snurce Path: lE:\JDb\SPI_FAT I Brawise I
Source Path 2: |
Save Path: lE:\JDh\SPI_F\ash_EIM_ROM‘bln I Browse I
Request Form
Customer Name: ‘ Generate Form

When the FAT image is generated, you can find the root directory will like below picture which contains all file

name.

This example show the directory contains a 320x240.avi file in it.
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SP1_Flash_8M_ROM2bin |

00008180k
00008190k
000081aih
000081b0h
000081cih
0o0081doh
000081elh
000081£0h
0onoaz2noh
00008210k
0o0nosz220oh
00008230k
00008240k
00008250k
00008260k
0onoa270h
0o008280h
00008290k
000082aih
000082b0h
000082cih
000082d0h
000082e0h
0onog2{f0h
00008300k
0onoga10h
00008320k
00008330k
00008340k
00008350k
0onog360h
00008370k
00002320k
00008390k
000083a0h
000083b0h
000083c0h
0onogadoh
00008320k
000083£f0h
00008400k

00 oo 00 00 00 00 00 00 00 00 00 00 00 o0
00 oo 00 00 00 00 00 00 00 00 00 o0 00 o0
00 oo 00 00 00 00 00 00 00 00 00 00 00 o0
o0 oo 00 00 00 00 00 00 00 00 00 o0 00 o0
o0 oo 00 00 00 00 00 00 00 00 00 o0 00 o0
00 oo 00 00 00 00 00 00 00 00 00 00 oo o0
o0 oo 00 00 00 00 00 00 00 00 00 00 00 o0
00 00 00 00 00 00 00 00 00 00 00 00 oo o0
B2 50 49 GF 46 41 54 00 20 4E 00 08 00 00
00 oo 00 00 00 00 0O 00 00 00 00 00 o0 o0
41 33 00 32 00 30 00 78 00 32 00 OF 00 73

R e . w LTI
33 32 30 58 32 34 30 20 41 56 49 0 00 00

| P R v L )0 1 10 e w1 1 e
41 6D 00 6F 00 76 00 69 00 65 00 OF 00 7B
61 00 76 00 69 00 00 00 FF FF 00 00 FF FF
iD 4F 56 49 45 20 20 20 41 56 49 00 00 OO
21 3C 21 3C 00 00 00 00 21 3C D5 08 42 46
41 74 00 65 00 73 00 74 00 31 00 OF 00 CB
74 00 78 00 74 00 00 OO0 FF FF 00 00 FF FF
54 45 53 54 31 20 20 20 54 58 54 00 00 00
21 3C 21 3C 00 00 00 DO 21 3C AY 11 07 01
41 74 00 65 00 73 00 74 00 31 00 OF 00 4B
ZE 00 74 00 78 00 74 00 00 OO0 00 00 FF FF
54 45 53 54 31 30 20 20 54 58 54 00 00 0O
21 3C 21 3C 00 00 00 00 21 3C A8 11 07 01
41 74 00 65 00 73 00 74 00 31 00 OF 00 53
2E 00 74 00 78 00 74 00 0O OO0 00 00 FF FF
54 45 53 54 31 31 20 20 54 58 54 00 00 OO
21 3C 21 3C 00 00 00 00 21 3C 4% 11 07 01
41 74 00 65 00 73 00 74 00 31 00 OF 00 9C
2E 00 74 00 78 00 74 00 0O 0O 00 00 FF FF
54 45 53 54 31 32 20 20 54 58 54 00 00 00
21 3C 21 3C 00 00 00 DO 21 3C AA 11 07 01
41 74 00 65 00 73 00 74 00 32 00 OF 00 77
74 00 78 00 74 00 00 00 FF FF OO0 00 FF FF
54 45 53 54 32 20 20 20 54 58 54 00 00 00
21 3C 21 3C 00 00 00 00 21 3C AR 11 10 01
41 74 00 65 00 73 00 74 00 33 00 OF 00 D3
74 00 78 00 74 00 00 00 FF FF 00 00 FF FF
54 45 53 54 33 20 20 20 54 58 54 00 00 0D

1.2 Burn FAT image in SPI flash
Use TurboWriter to burn the FAT image in SPI flash.

D A3.2.0.x,2...s4.

..... i
dmo.v.i.e 1
a8.w.1..

HOVIE  AVI
l<l<. .. I<7BF§
Atueisit ol
P " ..
; TEST1 THET: iiaxn
ol [Fars
; At e.=.t. 1. KO
SRR A
i TESTLO: TET:.ow
bdibeaanleRans
At e.=.t.1 Sl
LLbmoblL L
TEST11 TXET
(oo P b r e
At e.=.t.1...7.
S et SEeen
i TESTL2. TET ...
Dol le?
; Atieisitadoowe
R L5 .
; TEST2 THT: s
lgle 7.
At 2.=.t.3
L
TEST3 TET

How to mount FAT in SPI flash

If you can’t sure the SPI flash is available to burn data, erase SPI flash is recommend before you use it.

# nuvoTon Turbo Writer = O x

201307/12-V05
Please chooss type :  [557 T Mass Storage Connected | Re-Conneot
SPI
Ense
(No | Neme | Type | Strtoffet | End offset
1 SPLFshB. data 0xl 080
KB
$ =
Add New Modify | Erase
nuvoTon ke

Specify the FAT image generated in section 1.1 on “Image Name”. “Image Type” can select “Data” or “RomFS”.
Don’t care the “Image execution address.”. Any value for “Image execute address” is available.

Be care of the “Image start bank”. One bank size is 64KB in TurboWriter. It specifies the FAT offset from SPI
address 0.
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# nuvoTon Turbo Writer

201307/12-Y05
Peswchoostpe: [ |
SPL
No | Name | Type | Startoffset | End offset
Add New Modify Erase

]

TR
Mass Storage Connected ! Re-Connect
Add New
moto: ]
Image Name : I SPI_Flash 8M_ROM2 § ..
Image Type:  Data ( Execute
(" Logo (" System Image
Image execute address : Ox D
e ine [
& =

How to mount FAT in SPI flash

You also can read back the SPI flash to make sure the data arranged as what you want.

# nuvoTon Turbo Writer

201307/12-V05
Please choose type :

SPI (Raw Data)

Choose file : E:Job\SPI_Flash_8M_ROM bin
Save file :  JE:Voblread_spi bin

SPI Flash Size: 16384 KB

NnuvoTonN

-0

[

Mass Storage Connected |

Re-Connect

Browse Make Rom
==
Bum Verify

Read blocks for Save fils cks {1 block is64 KB)

The other code, for example SPILoader or others, is burned according to normal operation for SPI flash.

1.3 SPI flash Layout

The SPI flash layout is as below.
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FAT offset

How to mount FAT in SPI flash

| SPILoader
_“} Application
) w
X
5
5
SPI FAT Image
(Generated by
NROMMaker)

1.4 Code example

{

int main()

WB_UART_T uart;
LCDFORMATEX lcdformatex;
CHAR suFileName[128];
INT nStatus;

/* CACHE_ON */
sysEnableCache (CACHE_WRITE_BACK);

/* _______________________________________________________________________ */
/* CPU/AHB/APH: 200/100/50 */
/* _______________________________________________________________________ */
sysSetSystemClock(eSYS_UPLL, //E_SYS_SRC_CLK eSrcClk,

192000, //UINT32 u32P1lKHz,

192000, //UINT32 u32SyskHz,

96000, //UINT32 u32CpuKHz,

96000, //UINT32 u32HclkKHz,

48000) ; //UINT32 u32ApbkHz
/* _______________________________________________________________________ */
/* Init UART, N,8,1, 115200 */
/* _______________________________________________________________________ */
sysUartPort(1);
uart.uiFreq = 12000000; //use XIN clock

uart.uiBaudrate = 115200;
WB_DATA BITS_8;
WB_STOP_BITS 1;

uart.uiDataBits

uart.uiStopBits

Jun. 21, 2021 Page 6 of 15 Rev 1.10




nuvoTon

How to mount FAT in SPI flash

uart.uiParity = WB_PARITY_NONE;
uart.uiRxTriggerLevel = LEVEL_1_BYTE;
sysInitializeUART(&uart);
sysprintf("UART initialized.\n");

_VpostFrameBuffer = (UINT8 *)((UINT32) VpostFrameBufferPool | 0x80000000);

/* _______________________________________________________________________ */
/* Init timer */
/* _______________________________________________________________________ */

sysSetTimerReferenceClock (TIMERO, 60000000);
sysStartTimer(TIMER®, 100, PERIODIC_MODE);

sysprintf("fsInitFileSystem.\n");
fsInitFileSystem();

SpiFlashOpen(64*1024); // 1 bank = 64K in TurboWriter

fsAssignDriveNumber('C', DISK_TYPE_SD MMC, 0, 1);

spuOpen (eDRVSPU_FREQ_8009) ;

spuDacOn(1);

/* _______________________________________________________________________ */
/* */

/* Direct RGB565 AVI playback &/
/* */

/* _______________________________________________________________________ */

lcdformatex.ucVASrcFormat = DRVVPOST_FRAME_RGB565;
lcdformatex.nScreenWidth = 320;
lcdformatex.nScreenHeight = 2490;
vpostLCMInit(&lcdformatex, (UINT32 *) VpostFrameBuffer);
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}

fsAsciiToUnicode("C:\\320x240.AVI", suFileName, TRUE);

if (aviPlayFile(suFileName, @, @, DIRECT_RGB565, avi_play_ control) < 0)
sysprintf("Playback failed, code = %x\n", nStatus);

else
sysprintf("Playback done.\n");

while(1);

1.5

The other solution

If the customer thinks the reserved area before FAT image being tool large, customer must generate the whole
image and burn it as data in section 1.2.

For example, if the SPI flash is 16MB. Customer can reserve only 32KB before FAT image. However, customer

must

32K cfffset

change the argument of SpiFlashOpen(...) accordingly.

SPILoader
- - m
Application |E —
- Pleas choosa type Moz Sorngn Consmetnd | _Re Connet |
C_ 91 Gl Do)
|'I'l
QT Clooe e JENGHEPLFullFlch, (61 b | R |
w
=5 Savefe:  ENobled_spibin Bz Red |
Fmp| e
g SHPshSee | 1635 KB R blocks fox Save fils: T biscks (1 block 564 KB)
SPI FAT Image o
-] Bt
(Generated by nuvoTon
NROMMaker)
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2 Mass Storage on SPI
2.1 Partition SPI flash by Mass Storage

If the SPI flash is solid for first time, you can run the SPI_Only target in mass_storage example under
non-OS\UDC\example folder. This is another way to partition SPI flash besides writing SPI image mentioned in
Chapter 1.

This example will partition SPI flash which size is provided by SPI library. If it is partitioned before, it will export to
PC as removable disk when plug-in to PC. User can operate it as usually removable disk.

File Edit Wiew Project Flash Debug Peripherals Tools 5VCS  Window elp
DS @ 6 @]9 o | ™8 M M| EE/E NG| B srioadesat [~]

T e

kN
i
4.
1

Project 1 B
=23 NOH20K5 5Pl -

E@ Src
{E-[E] maine
] standalane.c

[ ¥] wh_inits
i []. demo_wakeuy £
i-{E7 DevClass Lib
=-£3 Lib
-.[F] NOH20_SVS.i
MNIH20_GMNAM—
(] NOH20_MVTF
[#] NoH20_SIC ik -

Eer. (€86 | {31r. 041 |

Build Output 1@
Program Size: Code=106336 RO-data=188 EW-data=2236 ZI-data=399240 FS
User command #1: fromelf.exe —-bin --output "'E:\NBHzU\BSP‘\SamleCode\USBD\Hass_stnraDl
".\mass storage Data\Spilnly‘\mass storage.axf" - 0 Error(s), 0 Warning(s).

-

1 1 | 3
J-LINK / J-TE
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3 SPI Flash Support
3.1 How to add the SPI Flash support list

Current SPI flash ID is read by command 0x9F. Please check what the return value of command Ox9F is from
the SPI flash spec. Then, adding the ID in MapFlashlD(...) function and providing the capacity for this SPI flash.
Below “case NewlID” is where the new SPI flash needs to modify.

// Added SPI list here to expand support list
INT MapFlashID(UINT32 spiID, DISK DATA T* pInfo)
{
switch(spiID)
{
case 0xC84016:
strcpy(pInfo->vendor,"Giga Device");
pInfo->totalSectorN = 4*1024*2; // Unit : K (4MB)
pInfo->diskSize = pInfo->totalSectorN/2 - (spi_FAT offset / 1024);
case 0xC84017:
strcpy(pInfo->vendor, "Giga Device");
pInfo->totalSectorN = 8*1024%2; // Unit : K (8MB)
pInfo->diskSize = pInfo->totalSectorN/2 - (spi_FAT offset / 1024);
break;
case 0x(C84018:
strcpy(pInfo->vendor,"Giga Device");
pInfo->totalSectorN = 16*1024*2; // Unit : K (16MB)
pInfo->diskSize = pInfo->totalSectorN/2 - (spi_ FAT offset / 1024);
break;
case 0xC22014:
strcpy(pInfo->vendor, "Macronix");
pInfo->totalSectorN = 1*1024%2; // Unit : K (1MB)
pInfo->diskSize = pInfo->totalSectorN/2 - (spi_FAT offset / 1024);
break;
case OxEF3013:
strcpy(pInfo->vendor, "Winbond");
pInfo->totalSectorN = 8*%1024%2; // Unit : K (8MB)
pInfo->diskSize = pInfo->totalSectorN/2 - (spi_ FAT offset / 1024);
break;
case NewID:
strcpy(pInfo->vendor, "NewSPI");
pInfo->totalSectorN = 8*1024%*2; // Unit : K (8MB)
pInfo->diskSize = pInfo->totalSectorN/2 - (spi_ FAT offset / 1024);
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break;
default :
sysprintf("Unknown SPI ID\n");
return 0;
break;
}

sysprintf("Vendor = %s, Total size = %dK, FAT offset =%dK\n",pInfo->vendor,
pInfo->diskSize,spi FAT offset/1024);

return 0;

After the modification, the SPI library needs to re-build. Then, it needs to re-build mass_storage example which
links new SPI library to support new SPI flash.

3.2 Exported DISK SIZE in Mass Storage

Currently, the exported disk size is specified by the diskSize filed of DISK_DATA_T structure in MapFlashlID(...)
function. If user doesn’t want to export all SPI flash to Mass Storage, user can adjust it. The default exported
size is total capacity of SPI flash subtract FAT offset which is specified in SpiFlashOpen(FATOffset) function.

INT MapFlashID(UINT32 spiID, DISK_DATA_T* pInfo)

{
switch(spiID)
{
case 0x(C84016:
strcpy(pInfo->vendor,"Giga Device");
pInfo->totalSectorN = 4*1024%*2; // Unit : K (4MB)
pInfo->diskSize = pInfo->totalSectorN/2 - (spi_FAT offset / 1024);
break;
}

INT main(VOID)

#ifdef _ SPI ONLY__

{
UINT32 block_size, free_size, disk_size, reserved_size;
PDISK_T *pDiskList;
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sysSetTimerReferenceClock (TIMERO, u32ExtFreq*1000);
sysStartTimer(TIMERO, 100, PERIODIC_MODE);

fsInitFileSystem();
fsAssignDriveNumber('C', DISK_TYPE_SD MMC, 0, 1);

reserved_size = 64*1024; // SPI reserved size before FAT = 64K

status = SpiFlashOpen(reserved_size);

3.3 Additional note for SPI flash

The SPI library uses command 0x20 to erase 4K SPI sector size. If new SPI flash doesn’t support such kind of
command, it needs to check what kind of command is supported in this SPI flash and to modify the SPIGlue.c for

the new command.

//Default use command ©x20 to erase 4K Sector
t#tdefine SPI_SECTOR_ERASE_SIZE 4*1024
#define SPI_ERASE_CMD 0x20

Due to this implement doesn’t handle bad sector on SPI flash, it may work abnormal if there is any bad sector in

the SPI flash.
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4 Q&A
Q1 : Does the SPI FAT support write function?
Al : SPI FAT only support read function before Nov/2013. Write function supports in SPI library after Oct/2014.

Q2 : Does it can work with Linux SPI?

A2 : Linux SPI driver doesn’t support FAT now.

Q3: Why calling the SpiFlashOpen(...) function will show “Unknown SPI ID” on Uart message?

A3: At this moment, it only lists some Flash ID which read through command Ox9F. Because there are new SPI
flash device each year, you can add the mapping function for this Flash on MapFlashID(...) function of
SPIGlue.c file.

Q4: Can it support 2 partitions in the solution?

A4 : If you want to support 2 partitions in SPI flash, you must generate the correct FAT image with 2 partitions
and burn it into SPI flash correctly.

Q5: Why application can’t find the file after it mounts the FAT image?

A5: Please check the argument of SpiFlashOpen(...) function. It is the FAT offset from the SPI flash address 0
and the unit is byte. It must match with the FAT image burned in SPI flash as section 1.3

Q6 : Is there any limitation for the FAT offset?
A6 : The FAT offset must be 512B alignment.

Q7: Is there any limitation for the SPI FAT application?
A7: This SPI FAT application doesn’t handle bad sector. If there is any SPI bad sector, it can’t be used.

Q8: What command must be supported for SPI flash?

A8: Command 0x20 (Erase sector) and 0x9F (Read ID) must be supported. If not, the SPI library must be
modified as Chapter 3.
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Revision History

Date Revision Description
2021.06.21 1.10 Revision
2018.08.31 1.00 Initially issued
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property damage.
Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and
other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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