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How to use Flash memory with BT81x chips
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To understand Embedded Video Engine (EVE) - BT81x, you have to remember that it doesn’t have
typical solution, as it is in embedded systems with LCD screens. What does it mean?

EVE chips have no frame buffer - it means that all display operation are done at run time.

Using NOR flash memory, allows to store and display directly from it: pictures, audio and video.
You can also use custom fonts stored in flash, prepared in EVE Asset Builder (described below).

BT81x has serial flash memory located at 80 0000h

Start End Size NAME Description

Address Address

00 0000h OF FFFFh 1024 kB | RAM_G General purpose graphics RAM

20 0000h 2F FFFFh 1024 kB | ROM ROM codes, font table and bitmap

30 0000h 30 1FFFh 8 kB RAM_DL Display List RAM

30 2000h 30 2FFFh 4 kB RAM_REG Registers

30 8000h 30 8FFFh 4 kB RAM_CMD Command buffer

30 9800h 30 98FFh 128 B RAM_ERR_REPORT | Coprocessor fault report RAM

30 BOOOh 30 B7FFh 2 kB RAM_JTBOOT Touch control codes

80 0000h 107F FFFFh | 256 MB | FLASH External NOR flash memary. Maximum
256MB. The address is used by internal
command only.

Table 5-1 BT817/8 Memory Map
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Detecting memory, using STM32 Evaluation board in direct configuration (USB -> SPI bridge)
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Only Supports BT81X Above.
Introduction: Generate, read
Generate Flash Image

ite-and update flash image to flash chip.
Flash Programmer ') Sample Code
Module: [MPSS © EVE Chip: [BT817/8 ¥ |

Detect = Program

DETECT

@ O Measure Writing Speed
LoAD sEssION
. Reading speed: 4.59 MB/s

@ " Reading 10 MB in 2.18 seconds

START SESSION Flash size: 16 MB
@  Blob is present.

@ Flash can switch to full speed

STOP SESSION

Log:

B & @ o

Flash can switch to full spsed.
END

BEGIN
Calculate reading spesd...

Reading speed: 4.55 MB/s
Reading 10 MB in 2.18 secon ds
END

To support different vendors of SPI NOR flash chips, the first block (4096 bytes) of the flash is reserved
for the flash driver called BLOB file which is provided by Bridgetek. The BLOB file shall be programmed
first, so that flash state can enter into full-speed (fast) mode. The flash chip has correct blob file

programmed in its first block (4096 bytes).
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Creating flash Image file
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LOAD SESSION
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START SESSION
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Only Suppm‘ts BT81X Above.

Introduy =-Generate, read, write and update flash image to flash chip.

Generate Flash Image ) Flash Programmer =~ Sample Code

To update Graphic Data's address in the ".xfont" file, please put the ".xfont” file with the same name in the same location of the ".alyph" file.
To update .raw/.bin files' type and subtype, please put the json file that corresponds to the .raw/.bin file in the same location.

To change the order, use the mouse to select the input file and drag to its desired order.

To select mulitple input files, press Shift key while selecting.

Input Files:

[mandatory] C:/Users/Public/Documents/EVE Asset Builder/flash_support/bt817_8/unified.blob
D:/STM32Workspace/eve_flash_write/Debug/pictures/african_savannal.jpg
D:/STM32Warkspace/eve_flash_write/Debug/pictures/animal-africa-zoo-lion-33045 jpg

D/STM32Workspace/eve_flash_write/Debug/pictures/bloom-blooming-blossom-blur-462118.jpg
D:/STM32Workspace/eve_flash_write/Debug/pictures/forestjpg

EVE Chip: BT817/8 'I @ Data Alignment 9

Output Folder: [C:,t'Users,l'Pubhchucuments,l‘EVE Asset Buider/test 1

X

@

REMOVE

r—

OPEN OUTPUT

GENERATE LOCATION
Output Name: | flash 1
Flash's Map:
unified.blob : 0 : 4096 -
african_savannal.ipg : 4096  : 123648
animal-africa-zoo-lion-33045.jpg = 127744 : 49024

bloom-blooming-blossom-blur—-462118.jpg : 176768 : 49920

Log:

ICTaTIg TSI PTIr e

Generate flash image flash bin successfully
Flash Map file : flash.map

Flash Description file : flash.edf
flash.bin generation is aborted.

Generating flash.bin ...

Generate flash image flash.bin successfully
Flash Map file : flash.map

Flash Description file : flash.edf

Generated file is *.bin file with flash data and *.map file with addresses and sizes of the file in memory.

[=l flash.map E4

1 thifiEd.leb : 0 : 4056
digital-7 20 ASTC.glyph : 405& @ 48000
digital-7 20 ASTC.xfont : 32096 : 4416

[ E8]

Y O i ]

Programming memory using STM32 Evaluation Board
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Configuration of the STM32 Evaluation Board and LCD Module in direct mode:

Please download drivers from : https://ftdichip.com/drivers/d2xx-drivers/
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Only Supports BT81X Above.
Introduction: Generate,
Generate Flash Image
Programmer Module:
Detect = Program
Program Flash:
Binary File: [C:,’Users{PubidDocumean,’EVE Asset Buider/test/flash.bin ] Eo
(=)
LOAD SESSION PROGRAM UPDATE UPDATE&VERIFY ERASE

Read Flash:
@ Output Folder: [ ] "‘_}

START SESSION

Output Name: [ output

(w) r

STOP SESSION OPEN QUTPUT
READ LOCATION

Log: Q‘/

reg_touch_tag xy=0x80008000 D
reg touch tag=0x0

Switch flash status to BASIC. Result: SUCCESS

Updating Flash file "C:/Users/Public/Documents/EVE Asset Builder/test/flash.bin" to BT81X Flash Storage.
Switch flash status to FULL. Result: SUCCESS

Switch flash status to BASIC. Result: SUCCESS

Switch flash status to FULL. Result: SUCCES3

Switch flash status to BASIC. Result: SUCCESS

Switch flash status to FULL. Result: SUCCESS

Update Flash file "C:/Users/Public/Documents/EVE Asset Builder/test/flash.bin™ to BTB81lX Flash Storage
successfully

DONE !
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C Code examples for flash operations:
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Introduction: Generate, read, write and update flash image to flash chip.
Generate Flash Image ~ Flash Programmer | Sample Code
Read Flash | Write Flash Update Flash Erase Flash Switch State  Install Blob = Read Me
// The pseudo code to rea to a file
// Assume the flash is in detach mode and now attach it
cmd_flashattach();
// Now check if the flash is in basic mode after attaching

while

®

LOAD SESSION

(FLASH_STATUS BASIC != rd8 (REG_FLASH STATUS));

Get flash size

@ flash size = rd32(REG_FLASH SIZE)
// Open file to write

FILE * fp = fopen(file_name,

START SESSION

(W)

STOP SESSION

b+ ;

// Read flash
loop while flash size > 0
cmd flashread(buffer,

content
src flash, buffer size);

// Write buffer to file
fwrite (buffer, 1, buffer size,

fp) s

// Update flash a
src_flash += buffer size;
flash _size -= buffer_ size;

B) (&) (w

ASSET
COMPRESSOR

USTOM

Cl
TOUCH

BIN2C INFO

Copy Source

The code examples you can find on Riverdi GitHub: https://github.com/riverdi/EVE3 flash_write

(please mind that same examples will work for EVE4 and EVE3 chips).

For other platforms just need to change file system managing functions such as fopen(), fread(),

fclose().

Demo Example code uses FatFS library to read data from SD card and put it to EVE NOR flash memory.

Fonts: Legacy Format

Introduction: Generate Font Metrics and Glyph Data from OpenType/TrueType font file.

Input Font File: l

| B

Font Size:

12 :I O Manual Kerning 9 O Escape Line Break e Qutput Folder: [

| 5

Legacy Format

)]

EVE Command Support: |SETFONT V}

Bitmap Format: [ Al 12 L4 18

EVE Chip: [BT81X  + |

Q User Defined Character Set:

@® Printable ASCII Characters [32-126]

Bitmap Format: Select All, or a combination of L1, L2, L4, L8

Extended Format [BT81X]

Address Of Font Data(Metrics Table + Glyph): | RAM_G + 1000 :I

EVE Command support: Select command SETFONT or SETFONT2 to setup font file.


https://github.com/riverdi/EVE3_flash_write
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o SETFONT: Generate FT80X compatible font metric table, the default option.
e SETFONT2: Generate BT81X/FT81X compatible font metric table for Cmd_SetFont2 command.
The generated files with this option are not compatible with FT80X.

Address of Font Data(Metrics Table + Glyph): Address to put font data in RAM_G
User Defined Character Set: If not selected (default), all characters in the font will be converted. If
selected, only a list of characters in a text file would be converted, characters in this list must be defined
in the input font file.
Printable ASCII Characters [32-126]: If selected, ASCII characters which have code point from 32 to
126 will be converted.
Output:

e Generate the metric block file as well as L1, L2, L4, L8 format bitmap data.

e The output is one 148 bytes metric block followed by the raw bitmap data.

e This tool also generates sample C code to demonstrate the usage.

e The output data is prepared for 1 bitmap handle.

uint8_t font[]=
{
/*Bitmap Raw Data end ---*/

}

#define FONT_HANDLE (1)
#define FONT_FILE_ADDRESS (RAM_G + 1000)
#define FIRST_CHARACTER (32)

void Load_Font(uint32_t i)

{
Gpu_CoCmd_Dlstart(phost);
App_WrCoCmd_Buffer(phost, CLEAR(1, 1, 1));
App_WrCoCmd_Buffer(phost, COLOR_RGB(255, 255, 255));

Gpu_Hal_WrMem(phost, FONT_FILE_ADDRESS, font, sizeof(font));
//Gpu_Hal_LoadlmageToMemory(phost, "path\\to\\digital-7_24_L8.raw", FONT_FILE_ADDRESS, LOAD);

Gpu_CoCmd_SetFont2(phost, FONT_HANDLE, FONT_FILE_ADDRESS, FIRST_CHARACTER);
Gpu_CoCmd_Text(phost, 0, 0, FONT_HANDLE, OPT_FORMAT, "display %d ", i);
App_WrCoCmd_Buffer(phost, DISPLAY());

Gpu_CoCmd_Swap(phost);

App_Flush_Co_Buffer(phost);

Gpu_Hal_WaitCmdfifo_empty(phost);
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How to use Extended custom font stored in flash memory

1.

First what You have to do is generate glypth and xfont files from ttf font :
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Introduction: Generate Font Metrics and Glyph Data from OpenType/TrueType font file.

Input Font File: | C:/Users/kuba/Desktop/digtal-7.ttf

J B

Font Size: 20 2| O Manual Keming 9 O Escape Line Break 9 Output Folder: [:rs/Publc/Documents/EVE Asset Buider/font | .‘(_)

Legacy Format Extended Format [BT81X]

Btmap Format: @astc Oun [e]¥] O 14 O1s

@ Q Characters To Be Converted:

roApsEssN | @ Full Unicode Characters

@ Font Preview Area

Address Of Glyph Data: Q FLASH V\ 4096 :\ ASTC Block Footprints: |4x4 V\ Compression Speed: |veryfast V]

snrsession | | THis font contains 107 glyphs.
ABCDEFGHILKLMNOPORSTUVWXYZ
ABCDEFGHIJKLMNOPORSTUVWXYZ
I23H56ME80 U2 +-x/
THE QUICK BROWN FOX JUMPS OVER THE LRZY DOG.

Log:

Tayout Width
Layout Height
Pixel Width

Pixel Height

Number of characters in user input file: 65536
Fail : 0

digital-7_20_ASTC.xfont and digital-7_20_ASTC.glyph are generated successfully

Number of characters in xfont file T 685336 i

OPEN OUTPUT

Success: 65536 CONVERT LOGATION

Generate image flash.bin file
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Only Supports BT81X Above.
Introduction: Generate, read, write and update flash image to flash chip.
Generate Flash Image  Flash Programmer = Sample Code
To update Graphic Data's address in the ".xfont” file, please put the ".xfont” fle with the same name in the same location of the ".glyph” file.
To update .raw/.bin files' type and subtype, please put the json file that corresponds to the .raw/.bin file in the same location.
To change the order, use the mouse to select the input: fle and drag to its desired order.
To select multple input files, press Shift key whie selecting.
Input Fies:
[mandatory] C:/Users/Public/Documents/EVE Asset Builder/flash_support/bt817_8/unified.blob

C/Users/Public/Documents/EVE Asset Builder/font/digital-7_20_ASTC/digital-7_20_ASTC.glyph
C:/Users/Public/Documents/EVE Asset Builder/font/digital-7_20_ASTC/digital-7_20_ASTCxfont

®

LOAD SESSION

»

EVE Chip: BT817/8 V‘ @© Data Algnment 0
_ ]
@ Output Folder: [C.'/UserS/PubI\c/DucumentS/EVE Asset Buider/fontDigi/digital-7_48_ASTC 1 '5 @

STOP SESSION

REMOVE

4

OPEN OUTPUT

digital-7 48 ASTC.xfont : 436096 : 4416

GENERATE LOGATION
Output Name: \ﬂash \
Flash's Map:
unified.blob : 0 : 4096
digital-7_48_ASTC.glyph : 4056 : 432000

Log

o -

Input files are ready!

Input files are ready!

C:/Users/Public/Documents/EVE Asset Builder/fontDigi/digital-7_48_ASTC is selected as output folder.
Generating flash.bin ...

Generate flash image flash.bin successfully

Flash Map file : flash.map

Flash Description file : flash.edf

Select input files!
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3. Program Flash (Update button), try to disconnect USB if You notice any problems
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Only Supports BT81X Above.

Introduction: Generate, read ite and update flash image to flash chip.
Generate Flash Image ( Flash Programmer ) Sample Code
Programmer Module: MPSSE ¥ | () EVE Chip: [BT817/8 |

Detect | Program

Program Flash:

Binary File: \ C:/Users/Public/Documents/EVE Asset Buider/font/digital-7_20_AST C/flash.bin \ EE)

(=)

PROGRAM

LOAD SESSION

( Read Flash
g Qutput Folder: ‘ ‘ ':'—;

START SESSION

Qutput Name: ‘ output

STOP SESSION

B & @ e

Log »

reg_touch_tag_xy=0x80008000
reg_touch_tag=0x0

Updating Flash file "C:/Users/Public/Documents/EVE Asset Builder/font/digital-7_20 ASTC/flash.bin" to BT8IX
Flash Storage.

Switch flash status to FULL. Result: SUCCESS

Switch flash status to BASIC. Result: SUCCESS

Switch flash status to FULL. Result: SUCCESS

Switch flash status to BASIC. Result: SUCCESS

Switch flash status to FULL. Result: SUCCESS

Update Flash file "C:/Users/Public/D EVE Asset Builder/font/digital-7_20 ASTC/flash.bin" to BIB1X
Flash Storage successfully

DONE !

x

4. Code:

Font is in the flash memory (glypth file), You have to copy xfont to GRAM.

[=] Aazh.map E4 I
1 hJIlifiEd.leb HE Y | : 4096
2 digital—?_ZO_ASTC.glyph : 4096 : 48000
digital—?_ZO_ASTC.font : 52096 : 4416

s L

void Load_XFont(void)

{

uint32_t fontAddr = RAM_G;

// NOTE: Remember to write glyph file into BT815's flash at address 4096
// Switch Flash to FULL Mode

Gpu_CoCmd_FlashFast(phost, 9);

// Load xfont file into graphics RAM
Gpu_CoCmd_FlashRead(phost, RAM_G, 52096, 4416);

Gpu_Hal WaitCmdfifo_empty(phost);

Gpu_CoCmd_Dlstart(phost);

App_WrCoCmd_Buffer(phost, CLEAR(1, 1, 1));
App_WrCoCmd_Buffer(phost, COLOR_RGB(255, 255, 255));
Gpu_CoCmd_SetFont2(phost, 1, fontAddr, 0);
Gpu_CoCmd_Text(phost, 50, 50, 1, 8, u8"ABCDEFG 1234567890");
App_WrCoCmd_Buffer(phost, DISPLAY());

Gpu_CoCmd_Swap(phost);

App_Flush_Co_Buffer(phost);
Gpu_Hal_WaitCmdfifo_empty(phost);
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Images
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Converter ( PNG/JPEG Validator
Introduction: Check the compatibility of PNG/JPEG files for CMD_LOADIMAGE

Input Fies:

() @

BINZC

ADD

n

REMOVE

N

1C

Qutput Folder: [ I "‘;

Output Format: e

\}

Image Preview Area

g

Log 9(

& -

OPEN OUTPUT
VALIDATE LOCATION

EVE accepts JPEG/PNG/BMP image files to be converted.

Output Format: Output format of images, it is one of the following:
ARGB1555, L1, L2, L4, L8, RGB232, ARGB2, ARGB4, RGB565, PALETTED565, PALETTED4444,
PALETTEDS8, ASTC format from 4x4 to 12x12, DXT1ASTC format could be also used to play animations.

C code example to display JPEG file (JPEG file is decompressed to GRAM):

static void Load Jpeg(Gpu Hal Context t *phost, uint32 t adr)
{

Gpu_CoCmd_Dlstart(phost);
App_WrCoCmd_Buffer(phost, CLEAR(1, 1, 1));
App_WrCoCmd_Buffer(phost, COLOR_RGB(255, 255, 255));

//Gpu_CoCmd_FlashHelper_SwitchFullMode(&host);
Gpu_CoCmd_FlashSource(phost, adr);
Gpu_CoCmd_LoadImage(phost, @, OPT_FLASH );

//Start drawing bitmap

App_WrCoCmd_Buffer(phost, BEGIN(BITMAPS));
App_WrCoCmd_Buffer(phost, VERTEX2II(Q, @, 0, 0));
App_WrCoCmd_Buffer(phost, END());

App_WrCoCmd_Buffer(phost, RESTORE_CONTEXT());
App_WrCoCmd_Buffer(phost, DISPLAY());
Gpu_CoCmd_Swap(phost);
App_Flush_Co_Buffer(phost);
Gpu_Hal_WaitCmdfifo_empty(phost);

//platform_sleep_ms(3000);
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ASTC picture directly displayed from flash memory:

static void Load ImageASTC(Gpu Hal Context t *phost, uint32 t adr, uintl6 t fmt)
{

uintl6_t iw
uintl6_t ih

1280;
800;

Gpu_CoCmd_D1start(phost);
//App_WrCoCmd_Buffer(phost, CLEAR(1, 1, 1));
//App_WrCoCmd_Buffer(phost, COLOR_RGB(255, 255, 255));

//Gpu_CoCmd_FlashSource(phost, adr);
Gpu_CoCmd_SetBitmap(phost, (@x80eeee | adr/ 32 ), fmt, iw, ih);

//Gpu_CoCmd_SetBitmap(phost, RAM_G,RGB565 , iw, ih);
//Start drawing bitmap

App_WrCoCmd_Buffer(phost, BEGIN(BITMAPS));
App_WrCoCmd_Buffer(phost, VERTEX2F(@, 0));
App_WrCoCmd_Buffer(phost, END());

App_WrCoCmd_Buffer(phost, RESTORE_CONTEXT());
App_WrCoCmd_Buffer(phost, DISPLAY());
Gpu_CoCmd_Swap(phost);
App_Flush_Co_Buffer(phost);
Gpu_Hal_WaitCmdfifo_empty(phost);

Video from Flash Memory

Video file has to be converted to *.avi in MJEG format.

F 1Riverdi
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Introduction: Convert video file into EVE-compatible file.
Note: Output wil be an .AVI file in MIPEG format with mono audio channel

INFO

Input File (

Output Folder: |

Output Video Size In Pixel: Width: | 480 :] Height: | 272 :]

Output Video Codec: |mipeg v‘

Output Audio Sample Rate: \Keep sample rate of source file Vl

CRI

LOADSESSION

mgiélu (;%j

CONVERT
C)

STOP SESSION

Select the input video file!

Log:

r—

OPEN OUTPUT
LOCATION




RIVERDI MANUAL L_J Riverd

Code to run video from flash memory:

Gpu_CoCmd_FlashHelper_SwitchFullMode(&host);

Gpu_Hal Wr32(phost, REG_PLAY_CONTROL, 1);
Gpu_CoCmd_D1start(phost);

App_WrCoCmd_Buffer(phost, CLEAR(1, 1, 1));
App_WrCoCmd_Buffer(phost, COLOR_RGB(255, 255, 255));

Gpu_CoCmd_FlashSource(phost, adr);

App_WrCoCmd_Buffer(phost, CMD_PLAYVIDEO);
App_WrCoCmd_Buffer(phost, OPT_FLASH|OPT_FULLSCREEN|OPT_NOTEAR);
App_Flush_Co_Buffer(phost);

Gpu_Hal WaitCmdfifo_empty(phost);

Audio
Convert WAV/MP3 into EVE-compatible file.

.4 EVE Asset Builder v2.1.0 [Build Time: Nov 3 2020 - 15:25:52] - No Session
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Introduction: Convert WAV or MP3 file into EVE-compatible file.

Input Fie: ‘ I Eé
Qutput Folder: ‘ I h_)
Output Format: |8 Bit Signed PCM V‘

Qutput Sample Rate: \Keep sample rate of source fie V}

Result

Select the input audio file!

N

a

& -

OPEN OUTPUT
CONVERT LOCATION

OR

Log: »

Input File: The original audio file to be converted.
Output folder: Folder contains converted files.
Output format: Audio format of the output

e 8 bit signed PCM

e 8bitu-Law

e 4 bit IMA ADPCM
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Generate Animation

Convert GIF file or a list of PNG/JPEG/BMP files into EVE compatible animation file. Animation is supported by
BT81X chip and above.

4 EVE Asset Builder v2.1.0 [Build Time: Nov 3 2020 - 15:25:52] - No Session
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Support BT81X And Above.
Introduction: Prepare ASTC files and configuration file from GIF file or Folder contains PNG/JPEG/BMP files.
Input File Or Folder: ( I E"] ':';
Qutput Folder: ‘ \ ':'_)
ASTC Block Foatprints: \4)(47'\ Compression Speed: |W] Frame Count: |I} Playback FPS: \303\

Address Of Animation Data: |FLASH V‘ Tie Sze: |Auto v‘

@ Animation Preview Area

Log: 9‘/

Select the input gif file or pngs folder!

Input Folder must contain PNG files that have the seguential name as regular sxpression
" _*[0-9]+\.png" defined.

The number denotes the sequence of animated frames.

For example: "00l.png" "002.png", --- g i
s

OPEN OUTPUT
CONVERT LOCATION

Input File Or Folder: Users can select GIF file or image folder. Image folder must contain
PNG/JPEG/BMP files which have the sequential name as regular expression “.*[0-

9]+\.(png|jpeg|jpg|bmp)” defined. The number denotes the sequence of animated frames. For
example: “001.png”, “002.png”.

Output Folder: Folder contains converted files.

ASTC Block Footprints: Select one of following: 4x4, 5x4, 5x5, 6x5, 6x6, 8x5, 8x6, 8x8, 10x5, 10x6, 10x8,
10x10, 12x10, 12x12

Compression Speed: veryfast, fast, medium, thorough and exhaustive. Quality increases from veryfast
to exhaustive while encoding speed decreases as well.

SOURCES:

1. BRT_AN_054 EVE ASSET BUILDER USER GUIDE.PDF
2. EVE ASSET BUILDER



