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1 Introduction 
 
This document describes the details of delivering base patch and extensions for BT82X Series chips. 
These base patch and extensions can be packaged in multiple patch file formats — Binary, C, JSON 
and Python. They can be dynamically loaded at runtime, enhancing the flexibility and functionality 
of the BT82X Series chips. 
 

1.1 Scope 
 
This document provides information on loading and using the base patch and extensions for the 
BT82x. It also includes example routines that demonstrate the ease of using the extended features.  

The descriptions in this document are only applicable to BT82x.  
 
The BT82x programming guide has information on the standard co-processor commands. Some of 
the modules in base patch and extensions described in this document add to the range of available 
co-processor commands. 
 

1.2 Intended Audience 
 
The intended audience of this document are Software Programmers and System Designers who 
develop graphical user interface (GUI) applications on the BT82x series of devices.  

 

1.3 Conventions 
 

All values are decimal by default. 

 
The values with 0x are in hexadecimal.  
 
The values with 0b’ or 0b are in binary. 
 
The endianness of commands, register values, and data in RAM_G are in little-endian format. 

 
Host refers to the MCU/MPU with SPI master interface connected to EVE.  
 
Host commands refer to the EVE specific commands defined in the “Host Commands” section in 
BT82X Series Programming Guide. 
 

1.4 API Reference Definitions 
 
The following table provides the functionality and nomenclature of the APIs used in this document. 

 

wr32() write 32 bits to intended address location 

rd32() read 32 bits from intended address location 

cmd() write 32 bits to command FIFO i.e. RAM_CMD 

cmd_*() write 32 bits commands with its necessary parameters to command FIFO 

i.e. RAM_CMD. 

Table 1 - API Reference Definitions 
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2 Base Patch 
 
The Base Patch does not include the full firmware update but consists of patches that enhance the 
firmware functionality of the BT82X device by fixing errors, improving performance or adding missing 
features to the ROM mask firmware.  
 
This chapter is applicable to version “v1.2” of “patch-base” in EAB. 
 

Known Issues: CMD_PLAYWAV/CMD_LOADWAV with OPT_MEDIAFIO/OPT_FLASH/OPT_FS option 
may fail. 
 
The table below lists all the fixes and patches included in the base patch. 

 

Name Remarks 

AVIpause fix 
Fix an issue where pausing video playback by 
writing REG_PLAY_CONTROL triggers a watchdog 

event. 

Bitmap Transform Update Improve precision of CMD_BITMAP_TRANSFORM. 

Jpgpng fix 

When YCbCr is specified, the input JPG image 
shall be: 
- A regular baseline JPEG(JFIF) with chroma 

subsampling pattern 4:2:0 only. 

- Width and height in multiple of 2 pixels. 
- Width a multiple of 16 pixels. 

Loadimage fix 
Fix fail to use CMD_FSSOURCE and 
CMD_LOADIMAGE to load image file from SD 

card. 

Logo fix Replace the CMD_LOGO. 

Region Instruction Update 
Enhance the Region instruction by introducing 
CMD_REGION and CMD_ENDREGION. 

Register safe access fix 

Allows safe access to all registers. Affected 
commands are CMD_REGREAD, CMD_REGWRITE, 
CMD_MEMWRITE, CMD_MEMCPY, 
CMD_WAITCHANGE, CMD_WAITCOND and 
CMD_SKIPCOND. 

SD-exception fix 

Add “SD error” message for operation that can 
implicitly use with SD. See Table 7 - Coprocessor 
Faults Strings. Affected commands are 
CMD_INFLATE, CMD_LOADASSET, 
CMD_LOADIMAGE, CMD_LOADPATCH, 

CMD_LOADWAV, CMD_PLAYVIDEO, 

CMD_PLAYWAV and CMD_VIDEOSTART. 

Setbimap-bargraph fix 
Fix incorrect bitmap layout when 
CMD_SETBITMAP uses BARGRAPH format. 

Textfill fix 
Fix the text string wrap around in command FIFO 
issue when use with OPT_FILL. Affected 
commands are CMD_BUTTON and CMD_TEXT. 

Textdim fix Add support for OPT_FILL to CMD_TEXTDIM. 

Touch Tag Detection Update 

Add touch transform offset for render target TAG 

support. The New commands are 
CMD_TOUCHOFFSET and 
CMD_ENDTOUCHOFFSET. 

Wav fix 
Fix CMD_LOADWAV and CMD_PLAYWAV for wav 
file with the start of metadata chunk LIST that 

does not start at 4-byte aligned. 

Table 2 - Base Patch Modules 
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2.1 Bitmap Transform Update 
 

This update improves the precision values for BITMAP_TRANSFORM_A – 
BITMAP_TRANSFORM_F in the display list when using the CMD_BITMAP_TRANSFORM to compute 
a bitmap transform matrix. 
 
This table list the updates: 
 

 Former 
CMD_BITMAP_TRANSFORM 

New 
CMD_BITMAP_TRANSFORM 

BITMAP_TRANSFORM_A Precision control = 0, signed 8.8 Precision control = 1, 1.15 

BITMAP_TRANSFORM_B Precision control = 0, signed 8.8 Precision control = 1, 1.15 

BITMAP_TRANSFORM_D Precision control = 0, signed 8.8 Precision control = 1, 1.15 

BITMAP_TRANSFORM_E Precision control = 0, signed 8.8 Precision control = 1, 1.15 

BITMAP_TRANSFORM_C signed 15.8 signed 15.8 

BITMAP_TRANSFORM_F signed 15.8 signed 15.8 

Table 3 – Bitmap Transform Update 
 
See CMD_BITMAP_TRANSFORM and BITMAP_TRANSFORM_A - BITMAP_TRANSFORM_F in BT82X 
Series Programming Guide. 

 
Examples 
 
N/A 
 

2.2 Region Instruction Update 
 
This update enhances the REGION instruction by introducing CMD_REGION/CMD_ENDREGION. 
These commands simplify its use by removing the need to calculate the destination display list 
address for the next instruction when drawn pixel lies outside the region. 

 
Supported Commands: 
 

• CMD_REGION 
• CMD_ENDREGION  

 

2.2.1 CMD_REGION – Start a Region Section 
 
The region command indicates that the following instructions form a region. See CMD_ENDREGION 
for details. 
 

The REGION instruction can accelerate drawing complex display lists. See REGION Instruction in 
BT82X Series Programming Guide for details. 
 
C prototype 

 
void cmd_region(void); 

 

Parameters 
 

None 
 
Command layout 
 

+0 CMD_REGION(0xFFFF FF8F) 
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2.2.2 CMD_ENDREGION – End a Region Section 
 
The CMD_ENDREGION command causes the appropriate REGION / RESTORE_CONTEXT instructions 
to be written to the display list, marking the enclosed instructions as a rectangular region. 

 
The REGION instruction can accelerate drawing complex display lists. See the REGION Instruction 
in BT82X Series Programming Guide for details. 
 
CMD_REGION / CMD_ENDREGION may be nested up to a depth of 3, like the REGION instruction 
itself. Note that built-in widgets and text use REGION / RESTORE_CONTEXT internally, so if these 

are used then the maximum nesting level is 2./ 
 

In the event of a nesting overflow, CMD_REGION will raise the exception message "overflow" and in 
the event of a nesting underflow, CMD_ENDREGION will raise the exception message "underflow". 
See Table 7 - Coprocessor Faults Strings. 
 
C prototype 

 
void cmd_endregion( uint16_t x, 

uint16_t y, 
uint16_t w, 
uint16_t h ); 

 
Parameters 

 
x 
x-coordinate of top-left of region rectangle, in pixels  

 
y 
y-coordinate of top-left of region rectangle, in pixels  

 
w 
width of rectangle in pixels  
 
h 
height of rectangle in pixels   

 

Command layout 
 

+0 CMD_ENDREGION(0xFFFF FF90) 

+4 x  

+6 y  

+8 w  

+10 h  
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cmd(SCISSOR_SIZE(240, 320)); 

cmd(SCISSOR_XY(150, 0)); 

cmd(COLOR_RGB(255, 255, 0)); // Yellow 

 

cmd_region(); // start nested 1 

cmd(COLOR_RGB(255, 0, 0));   // Red 

cmd(CLEAR_COLOR_RGB(255, 165, 0)); 

cmd(CLEAR(1, 1, 1)); 

cmd_region(); // start nested 2 

cmd(COLOR_RGB(0, 0, 255));   // Blue 

cmd(CLEAR_COLOR_RGB(80, 80, 200)); 

cmd(CLEAR(1, 1, 1)); 

cmd_region(); // start nested 3 

cmd(CLEAR_COLOR_RGB(250, 80, 200)); 

cmd(CLEAR(1, 1, 1)); 

cmd_endregion(0, 90, 0, 80); // end nested 3 

cmd_endregion(0, 50, 0, 170);// end nested 2 

cmd_endregion(0, 10, 0, 300);// end nested 1 

 

cmd(BEGIN(LINES)); 

cmd(VERTEX2F(0, 0)); 

cmd(VERTEX2F(16 * 512, 16 * 320)); 

 

Example 
 
 
 

 
 
 
 
 

 
Figure 1 - CMD_ENDREGION 

 

 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
 

 
 
 
 

Code Snippet 1 - CMD_ENDREGION 
 

2.3 Touch Tag Detection Update 
 
This Touch Tag detection update improves the render target TAG support by implementing new 
touch offset adjustment commands. It saves the current touch register states, applies user-specified 

X and Y offsets to the touch coordinates, and updates the touch registers accordingly. The patch 
supports both compatibility and extended touch modes, handling multiple touch points. It also 

provides a command to restore the original touch register values, ensuring the original or the offset 
touch values can be safely applied and reverted. 
 
Supported Commands: 

 
• CMD_TOUCHOFFSET 
• CMD_ENDTOUCHOFFSET 

 

2.3.1 CMD_TOUCHOFFSET – Offset Current Touch Coordinates 
 
This touchoffset command offsets the current touch coordinates, so that the render target drawn at 
(x, y) on the screen can retrieve the correct touch tag value. 
 
When CMD_TOUCHOFFSET is executed, the reported touch coordinate is the difference between the 
current touch coordinates and the specified offset value. This offset remains in effect until  

CMD_ENDTOUCHOFFSET is called. 
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cmd_memcpy(0, REG_TOUCH_SCREEN_XY, 4); 

cmd_touchoffset(0x10, 0x20); 

cmd_memcpy(4, REG_TOUCH_SCREEN_XY, 4); 

cmd_endtouchoffset(); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

c0 = rd32(0); 

c1 = rd32(4); 

printf("before: %08x during: %08x ", c0, c1) 

/* 

before: 02570279 during: 02470259 

*/ 

C prototype 
 
void cmd_touchoffset( int16_t x, 

int16_t y ); 
 

Parameters 
 

x 
x coordinate touch offset, in pixels 
 
y 
y coordinate touch offset, in pixels 

 
Command layout 

 
+0 CMD_TOUCHOFFSET (0xFFFF FFAE) 

+4 x  

+6 y  

 
Examples 

 
To offset by (0x10, 0x20) pixels: 
 
  

 
 

 
 
 
 
 
 
 

 
 
 
 

Code Snippet 2 - CMD_TOUCHOFFSET 
 

2.3.2 CMD_ENDTOUCHOFFSET 
 

The endtouchoffset command ends the touch offset mode started by CMD_TOUCHOFFSET and 
resumes regular touch sampling. 
 
C prototype 

 
void cmd_endtouchoffset(void); 

 
Command layout 

 
+0 CMD_ENDTOUCHOFFSET (0xFFFF FFAF) 

 
Examples 
 

For usage see CMD_TOUCHOFFSET. 
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3 Extensions 
 
The extensions, by contrast, enhance the ROM mask firmware by introducing additional optional 
features, new commands, and extended functionalities.   
 
The table below list all the available optional extension modules for BT82X. 
 

Name of Extension Description 

Blur Extension 
Apply blur effects to images or the entire screen. New commands 
are CMD_BLURSCREEN, CMD_BLURDRAW and CMD_BLURIMAGE. 

Dialogs Extension 

Support displaying message boxes, tooltips, and calculating text 

sizes on the screen. New commands are CMD_MESSAGEBOX, 

CMD_TOOLTIP and CMD_TEXTSIZE. 

FeedbackIcon 
Extension 

Draw feedback emoji range from happy to sad. New command is 
CMD_FEEDBACKICON. 

Fssnapshot Extension 

Support saving full/portion bitmap screenshot to SD card. New 

commands are CMD_FSSNAPSHOT and CMD_FSCROPSHOT, along 
with the commands provided by the Fswrite extension. 

Fswrite Extension 
Replace CMD_SDATTACH and support SD write with new commands 
CMD_FSFILE and CMD_FSWRITE. 

Keyboard Extension 
Support a flexible on-screen keyboard. New command is 
CMD_KEYBOARD. 

LED Extension 
Draw round and rectangular LED. New commands are 
CMD_LEDRECT and CMD_LEDROUND. 

Lvds Extension 
Support setting up LVDS RX. New commands are CMD_LVDSSETUP, 
CMD_LVDS_CONN, CMD_LVDSSTART and CMD_LVDSSTOP. 

Memory Extension 

Initialize a reusable block of RAM_G memory in the coprocessor. 

The new commands are CMD_MEMORYINIT, 
CMD_MEMORYMALLOC, CMD_MEMORYFREE and 
CMD_MEMORYBITMAP. 

NAND Flash Extension 

Support NAND flash. Modified command is CMD_FLASHERASE. New 
commands are CMD_NFLASHSTATUS, CMD_NFLASHPARAMETERS, 

CMD_NFLASHERASEBLOCK, CMD_NFLASHISBLOCKBAD, 
CMD_NFLASHMAP and CMD_NFLASHSETBLOCKBAD. 

Plotgraph Extension 
Support different methods of plotting a graph by using 
CMD_PLOTDRAW, CMD_PLOTSTREAM and CMD_PLOTBITMAP. 

Sevenseg Extension 
Draw LED-style seven segment. The new command is 

CMD_SEVENSEG. 

Textangle Extension 
Draw text string at certain angle. The new command is 
CMD_TEXTANGLE. 

Textscale Extension 
Display text string at the required scale size. The new command is 

CMD_TEXTSCALE. 

Textticker Extension 
Display text string inside a bounded box and allows to scroll the 
text smoothly. The new command is CMD_TEXTTICKER. 

Touch Extension Support Ilitek 251X, 213X and EETI EXC80W46 touch. 

Table 4 - Extension Modules 
 

3.1 Extension Command Groups in Functionality 
 
Commands to draw graphics objects: 
 

• CMD_MESSAGEBOX – draw a modal message box with an announcement string 
• CMD_TOOLTIP – draw a tooltip style box with a help string 
• CMD_LEDROUND – draw a round LED 

• CMD_LEDRECT – draw a rectangular LED 

• CMD_SEVENSEG – draw a seven segment LED unit 
• CMD_FEEDBACKICON – draw happy, neutral or sad emojis 
• CMD_KEYBOARD – draw a compact keyboard  
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Commands to handle text-based: 
 

• CMD_TEXTANGLE – draw text at an arbitrary angle 
• CMD_TEXTSCALE – draw text with an arbitrary scale 
• CMD_TEXTTICKER – draw a ticker tape within a bounding box 

• CMD_TEXTSIZE – calculate the exact on-screen width and height of a multiline message 
 
Commands to operate on SD Card: 
 

• CMD_SDATTACH – replacement attach function for SD card allowing for writing 
• CMD_FSFILE – update the SD card file system 
• CMD_FSWRITE – write to a file on the SD card file system 

• CMD_FSSNAPSHOT – write a bitmap screenshot to the SD card file system 
• CMD_FSCROPSHOT – write a portion of the screen to the SD card file system 

 
Commands that work on memory: 
 

• CMD_MEMORYINIT – initialize a section of RAM_G for allocation 
• CMD_MEMORYMALLOC – allocate a reusable block of memory to the user 

• CMD_MEMORYFREE – free the allocation of a reusable block of memory 
• CMD_MEMORYBITMAP – reserve an area of RAM_G memory to fit a bitmap of specified 

size and format 
 
Commands that work on the LVDS RX interface: 
 

• CMD_LVDSSETUP – setup LVDS interface 
• CMD_LVDSCONN – detect if there is an external input connected to the LVDS interface 

• CMD_LVDSSTART – start data transfer from the LVDS interface 
• CMD_LVDSSTOP – stop data transfer from the LVDS interface 

 
Commands that work on the NAND flash: 
 

• CMD_FLASHERASE – safely erase NAND flash 
• CMD_NFLASHSTATUS – obtain the NAND flash status register 
• CMD_NFLASHPARAMETERS – load the flash parameter block for NAND flash 
• CMD_NFLASHERASEBLOCK – safely erase a block of NAND flash 
• CMD_NFLASHISBLOCKBAD – checks if a NAND flash block is marked bad 
• CMD_NFLASHMAP – maps a linear address in NAND flash to a block and page 
• CMD_NFLASHSETBLOCKBAD – mark a NAND flash block as bad 

 
Commands to plot graph: 
 

• CMD_PLOTDRAW – draw a LINESTRIP bitmap from the data in RAM_G 
• CMD_PLOTSTREAM – draw a LINESTRIP bitmap from the data in command buffer 
• CMD_PLOTBITMAP – draw a visible line using two BARGRAPH bitmaps 

 

3.2 Parameter OPTION 
 
The following table defines the parameter “OPTION” mentioned in this chapter. 

 

Name Value Description Commands 

OPT_FLAT 0x0100 Turn off 3D shading of components. CMD_MESSAGEBOX, 
CMD_TOOLTIP, 
CMD_LEDRECT, 
CMD_LEDROUND, 
CMD_KEYBOARD, 
CMD_FEEDBACKICON 

OPT_MSGBGALPHA 
 

0x00ff Alpha channel setting for the 
background of a message box. This 

CMD_MESSAGEBOX, 
CMD_TOOLTIP 
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Name Value Description Commands 

de-emphasizes the background to 
highlight the message. 

OPT_MSGTOP 0x0200 Position the message box dialog in 
the top part of the screen. If neither 
this nor OPT_MSGBOTTOM are set 
then the message box is centered in 
the y-axis.  

CMD_MESSAGEBOX, 
CMD_TOOLTIP 

OPT_MSGBOTTOM 0x0400 Position the message box dialog in 
the bottom part of the screen. If 
neither this nor OPT_MSGTOP are 
set then the message box is 

centered in the y-axis.  

CMD_MESSAGEBOX, 
CMD_TOOLTIP 

OPT_MSGEDGE 0x0800 If OPT_MSGTOP is set align with the 
top of the screen, if 
OPT_MSGBOTTOM is set then align 
with the bottom of the screen. 

CMD_MESSAGEBOX 

OPT_FILL 0x2000 For 
CMD_LEDRECT/CMD_LEDROUND 

when set, this will indicate that the 
LED drawn is illuminated 
(foreground colour), when clear, the 
LED is drawn in the background 
colour. On CMD_SEVENSEG 
indicates that the decimal point or 

time colon is illuminated. 

CMD_LEDRECT, 
CMD_LEDROUND, 

CMD_SEVENSEG 

OPT_FORMAT 0x1000 The string may contain formatting. CMD_TEXTANGLE, 

CMD_MESSAGEBOX, 
CMD_TOOLTIP 

OPT_CENTER 0x0600 Horizontally and vertically centered 

style 

CMD_TEXTSIZE 

OPT_BASELINE 0x8000 Align on font’s baseline CMD_TEXTSIZE 

OPT_RIGHTX 0x800 Right justified style CMD_TEXTSIZE 

OPT_DECIMAL 0x0010 Display a decimal point to the right 
of the 7 segment. 

CMD_SEVENSEG 

OPT_TIMECOLON 0x0020 Display a time colon to the right of 
the 7 segment. 

CMD_SEVENSEG 

OPT_NUMBER 0x000f Mask for selecting the number for 

the 7 segment display to show. 

CMD_SEVENSEG 

OPT_EXTEND_EDGE 0x1000 Extend first and last keys in a row 
to the edge of the keyboard. 

CMD_KEYBOARD 

OPT_NO_EXTEND_SPACE 0x2000 Do not extend the space key to the 

largest extent available in a row. 

CMD_KEYBOARD 

OPT_MAP_SPECIAL_KEYS 0x4000 Use descriptive string for key labels 
for supported control keys. 

CMD_KEYBOARD 

OPT_INVERT_SPECIAL 0x8000 Draw control keys in contrasting 

colours to alphanumeric keys. 

CMD_KEYBOARD 

OPT_PRESSED 0x00ff Tag number of the key that is being 
pressed to highlight. 

CMD_KEYBOARD 

OPT_PLOTHORIZONTAL 0x0000 Graph is plotted in the horizonal 
axis. 

CMD_PLOTDRAW, 
CMD_PLOTSTREAM 

OPT_PLOTVERTICAL 0x1000 Graph is rotated to plot in the 
vertical axis. 

CMD_PLOTDRAW, 
CMD_PLOTSTREAM 

OPT_PLOTFILTER 0x2000 Enable the “threshold” value which 
is used to eliminate points within a 

range of the line. 

CMD_PLOTDRAW, 
CMD_PLOTSTREAM 

OPT_PLOTINVERT 0x4000 The range of the plot is inverted to 
run from 255 to zero. 

CMD_PLOTDRAW, 
CMD_PLOTSTREAM, 
CMD_PLOTBITMAP 
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Table 5 - Parameter OPTION Definition 
 

3.3 Blur Extension 
 

This Blur Extension implements an image blur function. It provides commands to apply blur effects 
to images or the entire screen using intermediate frame buffers and bitmap transformations. The 

extension manages render targets, image formats, and scaling operations, performing horizontal 
and vertical blur passes to achieve the effect. It supports blurring specific images, the current screen, 
and drawing the blurred result, enabling enhanced visual effects for user interfaces and graphics. 
 

Supported Commands: 
 

• CMD_BLURSCREEN 
• CMD_BLURDRAW 
• CMD_BLURIMAGE 

 
This API is applicable to version “v1.0” of the “patch_blur” extension in EAB. 

 

3.3.1 CMD_BLURSCREEN 
 

Create a blurred image of the current screen. It is intended to be used when the background of a 
screen needs to be blurred to direct the user’s focus to particular items. The blurring process creates 

an image of the screen which is added to a new display list allowing in-focus graphics icons to be 
drawn on top of the blurred image. There is no facility to alter the amount of blurring applied to the 
screen image. 
 
C prototype 

 
void cmd_blurscreen(void); 

 
Parameters 

 
None 

 
Command layout 

 

+0 CMD_BLURSCREEN (0xFFFF FFA4) 

 
Description 

 

Performs a snapshot of the screen drawn with the current display list. It will perform a 
gaussian blur algorithm on the screen image. The result is a bitmap image in memory. 
Instructions to draw that image over the full screen are placed in a new display list. 
 
The new display list can be added to or drawn immediately, or new objects can be added to 
it. 

 
It takes around 10 to 15 milliseconds to perform the gaussian blur operation, so this is not 
suitable for continuously updating a background image. The CMD_BLURDRAW can be used 
to add display list entries to draw a blurred image previously generated by 

CMD_BLURSCREEN. 
 

Name Value Description Commands 

OPT_PLOTOVERLAY 0x8000 A subtractive overlay is created. CMD_PLOTBITMAP 

OPT_PLOTWIDTH 0x000f The line width of a subtractive 
overlay graph. 

CMD_PLOTBITMAP 

OPT_IS_SD 0x0020 Assume the attached storage is an 
SD card 

CMD_SDATTACH 
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cmd(CLEAR(1, 1, 1)); 

cmd(BEGIN(BITMAPS)); 

cmd_setbitmap(0, RGB565, 256, 256); 

cmd(VERTEX2F(160, 160)); 

cmd_button(200, 50, 400, 80, 25, 0, "Press this button"); 

cmd_blurscreen(); 

cmd_messagebox(25, 0x200 | 220, "This is a short message!\nTouch the screen to 

continue with your program."); 

cmd_blurdraw(); 

cmd(DISPLAY()); 

cmd_swap(); 

 

The actual stored image is always 400x400 pixels to reduce the amount of RAM_G used and 
the time taken to perform the blur operation. After this, it will scale to fit the display. 
 
Note that this can only be used ONCE in a display list and doing it again will overwrite the 
previous one. Behind the scenes, the display list up-to this command is executed using a 

CMD_SWAP and rendered to RAM_G. This is then processed into the stored image and 
displayed. 

 
Examples 

 
Show a message window on: 

 

  
 
 
 
 
 
 

 
 
 
 
 
 

Code Snippet 3 - CMD_BLURSCREEN 
 

3.3.2 CMD_BLURDRAW 
 
Add instructions to draw a previously blurred image of the screen generated by cmd_blurscreen. 

See the example in CMD_BLURSCREEN. 
 
C prototype 

 
void cmd_blurdraw(void); 

 
Parameters 

 
None 

 
Command layout 
 

+0 CMD_BLURDRAW (0xFFFF FFA5) 

 

3.3.3 CMD_BLURIMAGE 
 

Create a blurred copy of an image. The resulting bitmap is the same size and format as the original 
and is written to RAM_G. There is no facility to alter the amount of blurring applied to the image. 
 
C prototype 

 
void cmd_blurimage( uint32_t source, 

uint32_t dest, 

uint16_t fmt, 
uint16_t width, 
uint16_t height ); 
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cmd_blurimage(0x0, 0x20000, YCBCR, 256, 256); 

Parameters 
 
source 
Source address of an image on which to perform the blurring operation. 
 

dest 
Destination address for the blurred copy of the source image to be stored. 
 
fmt 
Format of the source and destination image. See BITMAP_EXT_FORMAT in BT82X Series 
Programming Guide. 
 

width 
Width, in pixels, of the source and destination image. 
 
height 
Height, in pixels, of the source and destination image. 

 
Description 

 
Performs a gaussian blur algorithm on a bitmap image. The result is a bitmap image written 
in memory at the destination address. The destination bitmap is the same size and format 
as the source image. 
 
The maximum dimensions of the source image are 174762 pixels (0x80000 in hexadecimal). 

This allows an image of approximately 512x340 pixels to be blurred. Larger images will 
result in a coprocessor exception “image size”. See Table 7 - Coprocessor Faults Strings. 

 
Command layout 
 

+0 CMD_BLURIMAGE(0xFFFF FFA3) 

+4 source 

+8 dest 

+12 fmt  

+14 width  

+16 height  

 

Examples 
 
Show a message window on: 

 
  

 
Code Snippet 4 - CMD_BLURIMAGE 
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3.4 Dialogs Extension 
 

This Dialogs Extension implements commands for displaying message boxes, tooltips, and 
calculating text sizes on the screen. It provides functions to render dialog elements with 
customizable fonts, options, and positioning, supporting features like multi-line text, background 
de-emphasis, and alignment to different screen regions. The extension manages layout, spacing, 
and visual styles, enabling applications to present user messages and contextual information in a 
visually consistent and flexible manner. 
 

Supported Commands: 
 

• CMD_MESSAGEBOX 

• CMD_TOOLTIP 
• CMD_TEXTSIZE 

 

This API is applicable to version “v1.1” of the “patch_dialogs” extension in EAB. 
 

3.4.1 CMD_MESSAGEBOX 
 
This command will display a multiline message on the screen and draw a box behind the text with 

a transparency. There is no need to specify the screen position or the size of the message box as 
this is calculated by the co-processor depending on the text to be displayed. 
 
C prototype 

 
void cmd_messagebox(uint16_t font, 

uint16_t options, 

const char* s ); 
 

Parameters 
 
font 
Bitmap handle to specify the font used for the text. The valid range is from 0 to 63. 
 

options 
By default, the message box is drawn with a 3D effect unless the OPT_FLAT option is set.  
 
The OPT_MSGTOP will draw the message box towards the top of the screen to allow for 
subsequent graphics elements to be drawn below. Similarly, the OPT_MSGBOTTOM will draw 
in the bottom part of the screen. If neither are specified, then the message box will be drawn 

in the centre of the screen. If OPT_MSGEDGE is set, then the message box will be drawn at 
to top edge for OPT_MSGTOP and the bottom edge for OPT_MSGBOTTOM. This allows for 

five different positions on the screen for the dialog box. 
 
Note that the OPT_CENTER and OPT_RIGHTX options are not valid for CMD_MESSAGEBOX. 
 
The lowest 8 bits of the option value is taken as an alpha value for the background rectangle 

for the text. To see the background rectangle fully this should be set to 0xFF 
(OPT_MSGBGALPHA). If the 3D effect is enabled, then it is recommended to set the 
background alpha to 0xFF as the highlighting needs the background rectangle to give the 
proper effect. 
 
s 
Text string to display. This must be terminated by a NUL character (ASCII code 0). 
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Command layout 

 
+0 CMD_MESSAGEBOX(0xFFFF FF99) 

+4 font 

+6 options 

+8 s  

 …  

 0  

 

Description 

 
The message box is able to make a dialog box to display a string of text. The text can be 
multiline (lines are terminated by a CR character ASCII code 10). 
 
The size of the message box is calculated by the size of the message text. The box will fit 
the text inside the box. Long messages can breach the edges of the screen. 

 
The box behind the message text is drawn in the colour set by the CMD_FGCOLOR command. 
This box is made transparent with the alpha value set in the options word.  
 

Examples 
 

Message box with inactive background lightened to de-emphasize: 

 

 
Figure 2 - CMD_MESSAGEBOX 

 

 
Code Snippet 5 - CMD_MESSAGEBOX 

 

3.4.2 CMD_TOOLTIP 
 
This command will display a multiline message on the screen and draw a box behind the text with a 

transparency. The centre point of the tooltip box is notionally the point where the object which is 
associated with the tooltip is located. Options are available for drawing the tooltip above this point 

cmd_button(200, 50, 400, 80, 25, 0, "Inactive Button"); 

 

// De-emphasise the background by drawing 

cmd(SAVE_CONTEXT()); 

cmd(VERTEX_FORMAT(2)); 

cmd(COLOR_RGB(255, 255, 255)); 

cmd(COLOR_A(128)); 

cmd(BEGIN(RECTS)); 

cmd(VERTEX2F(0, 0)); 

cmd(VERTEX2F(3200, 3200)); 

cmd(RESTORE_CONTEXT()); 

cmd_messagebox(25, 0x200 | 220, "This is a short message!\nTouch the screen to 

continue with your program. "); 
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(typically for touch screens so the text can be read above a finger), centred on the object, or below 
the object. 
 
The size and position of the tooltip box are determined by the co-processor depending on the text 
to be displayed. 

 
C prototype 

 
void cmd_tooltip( int16_t x, 

int16_t y, 
uint16_t font, 
uint16_t options, 
const char* s ); 

 

Parameters 
 
x 
x-coordinate of tooltip box centre point, in pixels. 
 
y 
y-coordinate of tooltip box centre point, in pixels. 

 
font 
Bitmap handle to specify the font used for the text. The valid range is from 0 to 63. 
 
options 
By default, the message box is drawn with a 3D effect unless the OPT_FLAT option is set.  
 

The OPT_MSGTOP will draw the tooltip box above the centre point in x,y. Similarly, the 
OPT_MSGBOTTOM will draw the tooltip below. If neither are specified then the tooltip box 
will be drawn centred.  
Note that the OPT_CENTER and OPT_RIGHTX options are not valid for CMD_TOOLTIP. 
 
The lowest 8 bits of the option value is taken as an alpha value for the background rectangle 

for the text. To see the background rectangle fully this should be set to 0xFF 
(OPT_MSGBGALPHA). 
 
s 
Text string to display. This must be terminated by a NUL character (ASCII code 0). 

 

Command layout 
 

+0 CMD_TOOLTIP(0xFFFF FF9A) 

+4 font 

+6 options 

+8 s  

 …  

 0  

 

Description 
 

The tooltip box is able to make a dialog box to display a string of text. The text can be 
multiline (lines are terminated by a CR character ASCII code 10). 
 
The size of the tooltip box is calculated by the size of the message text. The box will fit the 

text inside the box. Long messages can breach the edges of the screen although the 
coprocessor will endeavor to move tooltip boxes to be visible on screen. 

The box behind the tooltip text is drawn in the colour set by the CMD_FGCOLOR command.  
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cmd_button(100, 200, 600, 60, 25, 0, "A button"); 

 

// Draw a red line diagonally across the screen 

cmd(BEGIN(LINES)); 

cmd(COLOR_RGB(0xFF, 0, 0)); 

cmd(VERTEX2F(0, 0)); 

cmd(VERTEX2F(800*16, 800*16)); 

// De-emphasise the background by drawing 

cmd(SAVE_CONTEXT()); 

cmd(VERTEX_FORMAT(2)); 

cmd(COLOR_RGB(0xFF, 0xFF, 0xFF)); 

cmd(COLOR_A(128)); 
cmd(BEGIN(RECTS)); 

cmd(VERTEX2F(0, 0)); 

cmd(VERTEX2F(3200, 3200)); 
cmd(RESTORE_CONTEXT()); 

cmd(COLOR_RGB(0xFF, 0xFF, 0xFF)); 

cmd_tooltip(100, 400, 25, OPT_MSGTOP | 200 & OPT_MSGBGALPHA, "Tooltip off 

left\nMoved onto screen."); 

cmd_tooltip(700, 400, 25, OPT_MSGBOTTOM | OPT_FLAT | 220 & OPT_MSGBGALPHA, 

"Tooltip off right\nMoved onto screen."); 

cmd_tooltip(400, 25, 25, OPT_MSGTOP | 150 & OPT_MSGBGALPHA, "Tooltip off 

top\nMoved onto screen."); 

cmd_tooltip(400, 775, 25, OPT_ MSGBOTTOM | OPT_FLAT | 175 & OPT_MSGBGALPHA, 

"Tooltip off bottom\nMoved onto screen."); 

 

// Draw markers to show the touch point 
cmd(COLOR_RGB(0xFF, 0, 0)); 

cmd(BEGIN(POINTS)); 

cmd(POINT_SIZE(10 * 16)); 
cmd(VERTEX2F(100 * 16, 400 * 16)); 
cmd(VERTEX2F(700 * 16, 400 * 16)); 
cmd(VERTEX2F(400 * 16, 25 * 16)); 
cmd(VERTEX2F(400 * 16, 775 * 16)); 

 

This box is made transparent with the alpha value set in the options word.  

 

Examples 
 

Several tooltip boxes with an inactive background lightened to de-emphasize: 
 
 
 
 
 

 
 

 
 
 
 
 

 
 
 
 
 
 

Figure 3 - CMD_TOOLTIP 

 
 
 

 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
 

 
 
 
 
 
 

 
 
 
 
 
 
 

 
Code Snippet 6 - CMD_TOOLTIP 
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3.4.3 CMD_TEXTSIZE 
 
This command will calculate the exact on-screen width and height in pixels of a multiline message. 
It is distinct from the CMD_TEXTDIM function in that it returns the size of the bounding box of the 

displayed message rather than the bitmap extents of the bitmaps used to draw the text. 
 

C prototype 
 
void cmd_textsize( uint16_t font, 

uint16_t options, 
const char* s, 
uint16_t w, 
uint16_t h ); 

 

Parameters 
 
font 
Bitmap handle to specify the font used for the text. The valid range is from 0 to 63. 
 
options 
Note that the OPT_CENTER, OPT_BASELINE and OPT_RIGHTX options are valid for 
CMD_TEXTSIZE. The width and height of the text is not affected by the alignment settings. 

 
s 
Text string to display. This must be terminated by a NUL character (ASCII code 0). 
 

w 
Return the maximum width of the text in all lines, in pixels. 
 

h 
Return the height of the text, in pixels. 

 
Command layout 
 

+0 CMD_TEXTSIZE(0xFFFF FFAA) 

+4 font 

+6 options 

+8 s    

 …    

 0    

+n w 

+n+2 h 

Description 
 
Calculates the size in pixels of the visible aspects of a text string. 

 
When CMD_FILLWIDTH has been set and the OPT_FILL option is used the maximum width 
returned will include the width of a space character when a long line is wrapped at a space.  
For example, the string “The quick brown fox jumps over the lazy dog.” is wrapped after the 
word “jumps” The calculated width will be based on the lines “The quick brown fox 
jumps<space>” and “over the lazy dog.”. When this happens, it will increase the width 

returned by the width of a space character. This can make the returned width larger than 
the width set in CMD_FILLWIDTH, but the visible text will wrap before CMD_FILLWIDTH. In 

this case, it is safe to take the minimum of the returned width or CMD_FILLWIDTH as the 
widest line. 
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Examples 
 

N/A 
 

3.5 FeedbackIcon Extension 
 
This FeedbackIcon Extension implements a graphical feedback icon to the screen, drawing a circular 
face with eyes and a mouth that visually represents different levels of user feedback or emotion. 
Depending on the input "happiness" value (ranging from very sad to very happy), the icon displays 

different mouth shapes—smiling, neutral, or frowning. The extension manages the drawing of the 
icon's background, eyes, and mouth, and provides a command interface for applications to display 
these feedback icons at specified positions and sizes, making it useful for intuitive user feedback or 

status indication in graphical interfaces. 
 
Supported Commands: 

 
• CMD_FEEDBACKICON 

 
This API is applicable to version “v1.0” of the “patch_feedbackicon” extension in EAB. 
 

3.5.1 CMD_FEEDBACKICON 
 
This command is used to draw feedback emoji. Sentiments ranging from happy to sad can be 
represented. 
 

C prototype 
 
void cmd_feedbackicon( int16_t x, 

int16_t y, 
uint16_t r1, 
uint16_t r2, 
int16_t s ); 
 

Parameters 
 
x 
x-coordinate of icon centre, in pixels. 
 
y 
y-coordinate of icon centre, in pixels. 

 

r1 
Inner radius of emoji circle, in pixels. This can range to a maximum of 511 pixels but must 
be smaller than or equal to the outer radius. 
 
r2 

Outer radius of emoji circle. This can range to a maximum of 511 pixels. 
 
s 
Sentiment for emoji expression. From +2 very happy to -2 for very unhappy and zero for 
neutral. 
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Command layout 
 

+0 CMD_FEEDBACKICON(0xFFFF FFA8) 

+4 x 

+6 y 

+8 r1 

+10 r2 

+12 s 

+14 0 

 

Description 
 
The emojis can be used to elicit user feedback or represent feedback to the user. 

 

Examples 
 
 
 
 
 
 

 
 
 
 

 
Figure 4 - CMD_FEEDBACKICON Example 1 

 
Very happy expression: 
 

 
Code Snippet 7 - CMD_FEEDBACKICON Example 1 

 
 
 
 
 

 

 
 
 
 
 

Figure 5 - CMD_FEEDBACKICON Example 2 
 

Neutral expression: 
 

 
Code Snippet 8 - CMD_FEEDBACKICON Example 2 

 

 

cmd_fgcolor(0x000000); 

cmd_bgcolor(0x00ff00); 

cmd_feedbackicon(128, 128, 90, 100, 2); 

cmd_fgcolor(0x000000); 

cmd_bgcolor(0xcccc00); 

cmd_feedbackicon(640, 128, 90, 100, 0); 
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3.6 Fssnapshot Extension 
 

The Fssnapshot Extension adds commands to capture full or cropped screenshots and save them to 
the SD card as bitmaps. It generates bitmap headers, manages render targets and formats, and 
writes image data to files with user-specified filenames. It supports both full-screen and cropped 
snapshots, handling file creation and error reporting. The bitmap file produced is compatible with 
the Microsoft BITMAPV4HEADER format. 
 
Supported Commands: 

 
• CMD_FSSNAPSHOT 
• CMD_FSCROPSHOT 

• CMD_SDATTACH (from  Fswrite Extension) 
• CMD_FSFILE  (from  Fswrite Extension) 
• CMD_FSWRITE (from  Fswrite Extension) 

 
Note: FsWrite is included with FsSnapshot by default. If both extensions are selected, the tooling 
will report an error. FsWrite is a subset of FsSnapshot so including FsSnapshot will also include all 
the features of FsWrite. 

This API is applicable to version “v1.1” of the “patch_fssnapshot” extension in EAB. 
 

3.6.1 CMD_FSSNAPSHOT 
 
Write a bitmap screenshot to the SD card file system as a bitmap file. 
 
C prototype 

 
void cmd_fssnapshot( uint32_t addr, 

const char *filename, 
uint32_t result ); 

 

Parameters 
 
addr 

Memory address where the pixel data for the screen is stored before writing to the SD card. 
This must be large enough to accommodate the size of the generated file. 
 
filename 
Complete filename of the file. This must be a UTF-8 encoded NUL terminated string, padded 
to a 4-byte boundary.  

 
result 

This word is updated in the co-processor command buffer to contain the result of the 
operation.  If the command succeeds, zero is written as a result. Otherwise, the result can 
be one of the following: 
 
5: (EIO) IO error 

14: (ENOFULL) There are no free clusters on the SD card. The file cannot be expanded to 
the requested size. 
15: (ENOBADNAME) The filename is not compliant with the 8.3 format.  
13: (ENODIRFULL) The directory table is full, and a new file cannot be created. 

0xd00a: SD card write command complete timeout. 
0xd00b: SD card interrupt or buffer write ready timeout. 
0xd00c: SD card ready timeout “C”. 

0xd00d: SD card ready timeout “D”. 
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const char *fn = "MYFILE.BMP"; 

 

// Attach SD card 

cmd_sdattach(OPT_IS_SD, 0); 

// Write the screen data to the file 

cmd_fssnapshot(0xa000, fn, 7); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

// Check size of modified file 

cmd_fssize(fn, 77); 

cmd_result(0x100); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

sz = rd32(0x100); 

printf("sd modified file len = 0x%x", sz) 

Command layout 

 
+0 CMD_FSSNAPSHOT (0xFFFF FF93) 

+4 addr 

+8 filename    

 …    

 0    

+n Result 

 

Description 

 
The command is used to write the contents of the screen as a bitmap (“.BMP”) to the 
specified file. The file may already exist. In all cases the written file will be sized to contain 
only the bitmap.  
 
An intermediary address in memory is required to store the bitmap data before writing it to 

the file. This memory must be as large as the file that is created. 
 
Note that the SD card file system must be FAT32. 

 
 
Examples 

 

Write a screenshot using memory starting at address 0xa000 to a file called “MYFILE.BMP”: 
 

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

 
  

Code Snippet 9 - CMD_FSSNAPSHOT 

 

3.6.2 CMD_FSCROPSHOT 
 
Write a portion of the screen to the SD card file system as a bitmap file. 
 

C prototype 
 
void cmd_fscropshot( uint32_t addr, 

const char *filename, 
uin16_t x, 
uin16_t y, 
uin16_t w, 
uin16_t h, 
uint32_t result ); 
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Parameters 
 
addr 
Memory address where the pixel data for the screen is stored before writing to the SD card. 
This must be large enough to accommodate the size of the generated file. 

 
filename 
Complete filename of the file. This must be a UTF-8 encoded NUL terminated string, padded 
to a 4-byte boundary.  
 
x 
x-coordinate of screenshot top-left, in pixels. 

 
y 
y-coordinate of screenshot top-left, in pixels. 
 
w 
Width of screenshot rectangle, in pixels. 
 

h 
Height of screenshot rectangle, in pixels. 
result 
This word is updated in the co-processor command buffer to contain the result of the 
operation.  If the command succeeds, zero is written as a result. Otherwise, the result can 
be one of the following: 

 
5: (EIO) IO error 

14: (ENOFULL) There are no free clusters on the SD card. The file cannot be expanded to 
the requested size. 
15: (ENOBADNAME) The filename is not compliant with the 8.3 format.  
13: (ENODIRFULL) The directory table is full, and a new file cannot be created. 

0xd00a: SD card write command complete timeout. 

0xd00b: SD card interrupt or buffer write ready timeout. 
0xd00c: SD card ready timeout “C”. 
0xd00d: SD card ready timeout “D”. 

 
Command layout 
 

+0 CMD_FSCROPSHOT (0xFFFF FF94) 

+4 addr 

+8 filename    

 …    

 0    

+n x 

+n+2 y 

+n+4 w 

+n+6 h 

+n+8 Result 

 
Description 

 
The command is used to write the contents of a portion of the screen as a bitmap (“.BMP”) 

to the specified file. The file may already exist. In all cases the written file will be sized to 
contain only the bitmap.  

 
An intermediary address in memory is required to store the bitmap data before writing it to 
the file. This memory must be as large as the file that is created. 
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const char *fn = "MYFILE.BMP"; 

 

// Attach SD card 

cmd_sdattach(OPT_IS_SD, 0); 

// Write the screen data in rectangle 10,10 to 100,100 to the file 

cmd_fsscrophot(0xa000, fn, 10, 10, 90, 90, 7); 

 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

// Check size of modified file 

cmd_fssize(fn, 77); 

cmd_result(0x100); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

sz = rd32(0x100); 

printf("sd modified file len = 0x%x", sz) 

Note that the SD card file system must be FAT32. 

 
Examples 

 
Write a screenshot of a portion of the screen using memory starting at address 0xa000 to a 

file called “MYFILE.BMP”: 
 

  
 
 
 

 

 
 
 
 
 
 

 
 
 
 
 
 
 

Code Snippet 10 - CMD_FSCROPSHOT 
 

3.7 Fswrite Extension 
 
The Fswrite Extension introduces commands that provide SD card write support. 
 
Supported Commands: 
 

• CMD_SDATTACH (replace CMD_SDATTACH) 

• CMD_FSFILE 
• CMD_FSWRITE 

 
Note: FsWrite is included with FsSnapshot by default. If both extensions are selected, the tooling 
will report an error. FsWrite is a subset of FsSnapshot so including FsSnapshot will also include all 
the features of FsWrite. 
 

This API is applicable to version “v1.0” of the “patch_fswrite” extension in EAB. 

 

3.7.1 CMD_SDATTACH 
 
This is a replacement attach command for the standard SD card attach command (CMD_SDATTACH). 

It performs additional initialization to the SD card to allow writing to the card’s file system. 
 
C prototype 

 
void cmd_sdattach( uint32_t options, 

uint32_t result ); 
 

Parameters 
 

options 
See CMD_SDATTACH in BT82X Series Programming Guide. 
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result 
See CMD_SDATTACH in BT82X Series Programming Guide. 
 

Command layout 

 
+0 CMD_SDATTACH (0xFFFF FF6E) 

+4 options 

+8 result 

 
Description 

 

The replacement CMD_SDATTACH function will perform additional initialization steps 
required to support writing to the file system of the SD card. 

 
Note that the SD card file system must be FAT32. 

 
Examples 

 
See CMD_SDATTACH in BT82X Series Programming Guide. 

 

3.7.2 CMD_FSFILE 
 
This command will add or resize files on the SD card file system. 
 
C prototype 

 
void cmd_fsfile( uint32_t size, 

const char *filename, 
uint32_t result ); 

Parameters 
 
size 
The new size of the file in bytes. This can increase or decrease the size of an existing file or 
set the initial size of a new file. 

 
filename 
Complete filename of the file. This must be a UTF-8 encoded NUL terminated string, padded 
to a 4-byte boundary. If a new file is created, then the filename must be in 8.3 format. 
 
result 

This word is updated in the co-processor command buffer to contain the result of the 

operation. If the command succeeds, zero is written as a result. Otherwise, the result can 
be one of the following: 
 
5: (EIO) IO error 
14: (ENOFULL) There are no free clusters on the SD card. The file cannot be expanded to 
the requested size. 

15: (ENOBADNAME) The filename is not compliant with the 8.3 format.  
13: (ENODIRFULL) The directory table is full, and a new file cannot be created. 

0xd00a: SD card write command complete timeout. 
0xd00b: SD card interrupt or buffer write ready timeout. 
0xd00c: SD card ready timeout “C”. 
0xd00d: SD card ready timeout “D”. 
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const char *fn = "MYFILE.BIN"; 

uint32_t sz; 

 

// Check size of original file 

cmd_fssize(fn, 77); 

cmd_result(0x100); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

sz = rd32(0x100); 

printf("sd orginal file len = 0x%x", sz); 

 

// Update file 

cmd_fsfile(0x380, fn, 7); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

// Check size of modified file 

cmd_fssize(fn, 77); 

cmd_result(0x100); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

sz = rd32(0x100); 

printf("sd modified file len = 0x%x", sz) 

Command layout 

 
+0 CMD_FSFILE (0xFFFF FF92) 

+4 size 

+8 filename    

 …    

 0    

+n Result 

 

Description 

 
The command is used to either create a new file with a particular size or resize an existing 
file.  
 
If the file is new then the filename must be specified in the 8.3. format. All lower-case 
characters will be converted to upper-case characters. Only 8 characters may appear before 

an optional ‘.’ separator and if there is a separator then there can only be 3 characters after 
that. Allowable filenames would be of the form: “BIGFILE.TXT”, “BIGFILE1”, “.FIX”. 
 
If the file already exists and it has a long file name then that can be used to find the file and 
alter the size. 
 
The command will create or truncate the string of clusters used to store the data for a file 

on the SD card.  
Note that the SD card file system must be FAT32. 

 
Examples 

 
Modify the length of an existing file called “MYFILE.BIN”: 

 
  

 
 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

Code Snippet 11 - CMD_FSFILE 
 

http://brtchip.com/product
mailto:docufeedback@brtchip.com?subject=BRT_AN_095%20BT82X%20Firmware%20Update%20and%20Extension%20Guide%20Version%201.1


 Application Note 

 BRT_AN_095 BT82X Firmware Update and Extension Guide 
 Version 1.1 

 

 Document Reference No.: BRT_000445    Clearance No.: BRT#239 

 

 

 
 30 
Product Page  

Document Feedback Copyright © Bridgetek Pte Ltd 

 

3.7.3 CMD_FSWRITE 
 
Write to an existing file on the SD card file system. 
 

C prototype 
 
void cmd_fswrite( uint32_t addr, 

const char *filename, 
uint32_t result ); 

 

Parameters 
 

addr 
Memory address of the data to write to the file. This must be a complete image of the whole 
file as the entire file is written at once. 

 
filename 
Complete filename of the file. This must be a UTF-8 encoded NUL terminated string, padded 
to a 4-byte boundary.  
 
result 

This word is updated in the co-processor command buffer to contain the result of the 
operation.  If the command succeeds, zero is written as a result. Otherwise, the result can 
be one of the following: 
 
5: (EIO) IO error 
14: (ENOFULL) There are no free clusters on the SD card. The file cannot be expanded to 

the requested size. 

15: (ENOBADNAME) The filename is not compliant with the 8.3 format.  
13: (ENODIRFULL) The directory table is full, and a new file cannot be created. 

0xd00a: SD card write command complete timeout. 
0xd00b: SD card interrupt or buffer write ready timeout. 
0xd00c: SD card ready timeout “C”. 
0xd00d: SD card ready timeout “D”. 

 

Command layout 

 
+0 CMD_FSWRITE (0xFFFF FF91) 

+4 addr 

+8 filename    

 …    

 0    

+n Result 

 
Description 

 
The command is used to write the contents of the memory to the specified file. The file must 
already exist. The size of the file in the directory structure of the SD card is used as the 
amount of data written to the SD card. The file can only be written in one step directly from 
memory. There is no option to append to the end of a file without first reading the file into 
memory. 

 
Note that the SD card file system must be FAT32. 
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const char *fn = "MYFILE.BIN"; 

uint32_t sz; 

 

// Update file length to 0x1000 bytes 

cmd_fsfile(0x1000, fn, 7); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

// Write the data to the file 

cmd_fswrite(0xa000, fn, 7); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

// Check size of modified file 

cmd_fssize(fn, 77); 

cmd_result(0x100); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

sz = rd32(0x100); 

printf("sd modified file len = 0x%x", sz) 

Examples 
 
Write a block of memory starting at address 0xa000 and spanning 0x1000 bytes in size to 
an existing file called “MYFILE.BIN”: 
 

  
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

Code Snippet 12 - CMD_FSWRITE 
 

3.8 Keyboard Extension 
 

This Keyboard Extension implements a flexible on-screen keyboard for graphical user interfaces. It 
provides commands to render keyboard layouts with customizable rows, columns, key labels, and 
options for special keys like Shift, Return, Delete, and Symbols. The extension supports features 
such as edge key extension, space character handling, color swapping for special keys, and dynamic 
sizing based on input strings. 
Supported Command: 

 
• CMD_KEYBOARD 

 
This API is applicable to version “v1.0” of the “patch_keyboard” extension in EAB. 

 

3.8.1 CMD_KEYBOARD 
 

This is used to draw a keyboard or keypad within a specific area of the screen. The key layout is set 
in command with newline characters used for starting the next line of a row of keys. Special key 
mappings are available to write descriptions of special keys like “Tab” or “123”. 
 
Touch TAGs are setup for buttons with the ASCII or extended-ASCII values of the letter or symbol 

displayed. UTF-8 characters for key labels and TAGs are not supported. ASCII and Extended-ASCII 
characters from 0 to 0xbf only are allowed. 
 
C prototype 

 
void cmd_keyboard( int16_t x, 

int16_t y, 
uint16_t w, 
uint16_t h, 
uint16_t font, 
uint16_t option, 
const char* s ); 
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Parameters 
 
x 
x-coordinate of graphic top-left, in pixels. 
 

y 
y-coordinate of graphic top-left, in pixels. 
 
w 
Width of keyboard rectangle, in pixels. 
 
h 

Height of keyboard rectangle, in pixels. 
 
font 
Bitmap handle to specify the font used for the text. The valid range is from 0 to 63. 
 
options 
By default, the keyboard is drawn with 3D effects and upper-case characters. OPT_FLAT 

removes the 3D effect.  
 
To draw the control keys (e.g. CTRL, SHIFT, RETURN etc.) in a contrasting colour to the 
alphanumeric keys the option OPT_INVERT_SPECIAL can be set. 
 
Special keys can be given a textual label by setting the OPT_MAP_SPECIAL_KEYS option. If 

this is not set, then the key will need a font which contains characters for each of the special 
keys used. A custom font will need to be used which has a character at code point for the 

special key. 
 
Normally, the SPACE key will be expanded to use all available space (but leaving other keys 
on the same row as a normal size). The OPT_NO_EXTEND_SPACE option will disable this 
and make the SPACE key a normal key. 

 
To align all keys on the edges of the keyboard drawing box the OPT_EXTEND_EDGE can be 
used. This will make the keys at each side of rows with fewer keys than other rows expand 
to meet the edges. 
 
The lowest 8 bits of the option value, masked by OPT_PRESSED, is taken as an ASCII value 
of a key to highlight. If the “pressed” key label matches this ASCII value then the key is 

drawn in a contrasting colour to indicate it is active. 
 
s 

The format string contains the key letters in a similar fashion to the CMD_KEYS co-processor 
command. The addition of a newline (return) character in a format string will indicate that a 
new row of keys will be drawn.  

 
Command layout 

+0 CMD_KEYBOARD(0xFFFF FF9B) 

+4 x 

+6 y 

+8 w 

+10 h 

+12 font 

+14 options 

+16 s    

 …    

 0    

http://brtchip.com/product
mailto:docufeedback@brtchip.com?subject=BRT_AN_095%20BT82X%20Firmware%20Update%20and%20Extension%20Guide%20Version%201.1


 Application Note 

 BRT_AN_095 BT82X Firmware Update and Extension Guide 
 Version 1.1 

 

 Document Reference No.: BRT_000445    Clearance No.: BRT#239 

 

 

 
 33 
Product Page  

Document Feedback Copyright © Bridgetek Pte Ltd 

 

Description 
 
There are special control keys, such as enter, backspace (delete), shift, alpha and symbol 
keys. 
 

If “special” characters are included in the format string, then these will be replaced by a 
simple descriptor string if OPT_MAP_SPECIAL_KEYS is set in the options for the command. 
If not, then the character from the selected font is used. This needs a custom font to be 
used. 
 
The TAGs and code-points for the special keys are as follows: 

 

Description Definition UTF-8 Code Special Display 

Enter KEY_RETURN 0x0d Ret 

Backspace KEY_DEL 0x08 Del 

Tab KEY_TAB 0x09 Tab 

Esc KEY_ESC 0x1b Esc 

Shift KEY_SHIFT 0x01 Aa 

Alpha KEY_ALPHA 0x02 Abc 

Number KEY_NUMBER 0x03 123 

Symbols and 
Numbers 

KEY_SYMBOLNUM 0x04 ?123 

Symbols KEY_SYMBOL 0x05 !#? 

Caps KEY_CAPS 0x06 Caps 

Alt KEY_ALT 0x0b Alt 

Ctrl KEY_CTRL 0x0c Ctrl 

 
Tags are generated from the UTF-8 codes of the characters displayed. Therefore, only TAGs 

from 0x01 to 0xFF can be mapped by the co-processor. 
 
If the format string has a newline character (0x0a) then a new row of keys is started. 
Therefore, it is not possible to use the newline character as a special key in the format string. 
The carriage return key (0x0d) can be used instead. 

 

Examples 
 
Keyboard upper-case alpha screen with the ‘Y’ key (code-point 0x59) pressed (python): 

 
 

 

 
 
 
 
 
 
 

 
Figure 6 - CMD_KEYBOARD Example 1 

 

 
Code Snippet 13 - CMD_KEYBOARD Example 1 

 
Note the symbol key “?123” and shift key “Aa”. 

cmd_keyboard(100, 100, 600, 300, 24, 0x59, 

    f"1234567890\nQWERTYUIOP\nASDFGHJKL\n{KEY_SHIFT:c}ZXCVBNM{KEY_DEL:c}\n" +  

    f"{KEY_SYMBOLNUM:c}, .{KEY_RETURN:c}"); 
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Keyboard number pad with the “5” button (code-point 0x35) pressed (C): 
 
 
 
 

 
 
 
 
 
 
 

 
 
 

Figure 7 - CMD_KEYBOARD Example 2 
 

 
Code Snippet 14 - CMD_KEYBOARD Example 2 

 
Note the special key “Abc” which can be used to link to an alphanumeric screen. 
 

3.9 LED Extension 
 
This LED Extension implements commands for drawing round and rectangular LED indicators on the 

display. It provides functions to render LEDs with customizable position, size, color, and visual 

options such as 3D effects and fill styles. The extension handles drawing highlights, shadows, 
outlines, and reflections to create realistic LED appearances, supporting both simple and visually 
enhanced indicators for user interfaces or status displays.  
 
Supported Commands: 
 

• CMD_LEDRECT 

• CMD_LEDROUND 
 
This API is applicable to version “v1.0” of the “patch_leds” extension in EAB. 
 

3.9.1 CMD_LEDRECT 
 
Draws an LED-style graphic to simulate a rectangular LED. 

 
C prototype 

 
void cmd_ledrect( int16_t x, 

int16_t y, 
uint16_t w, 
uint16_t h, 
uint16_t options ); 

 

Parameters 
 
x 
x-coordinate of graphic top-left, in pixels. 

 
y 

y-coordinate of graphic top-left, in pixels. 
 
 

cmd_keyboard(50, 50, 300, 300, 23, OPT_MAP_SPECIAL_KEYS | OPT_EXTEND_EDGE | 0x35, 

"\x02()/\n789*\n456-\n123+\n\x080.="); 
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w 
Width of LED rectangle, in pixels. 
 
 
h 

Height of LED rectangle, in pixels. 
 
options 
The LEDs are drawn with a 3D effect unless the OPT_FLAT option is set.  
 
The LED will be drawn inactive (i.e. not lit) unless the OPT_FILL option is set. 

 

Command layout 

 
+0 CMD_LEDRECT(0xFFFF FFA7) 

+4 x 

+6 y 

+8 w 

+10 h 

+12 options 

 
Description 

 

A graphic representation of a rectangle LED will be drawn. This can be illuminated or not 
depending on the options. If a 3D version is needed, then there will be shadows and 

highlights similar to the effect of lighting on a rectangle LED. 
 

Examples 
   
 
 
 
 
 

 
Figure 8 - CMD_LEDRECT Example 1 

 
Non-illuminated LED: 
 

 
Code Snippet 15 - CMD_LEDRECT Example 1 

   
 
 
 
 
 

 

Figure 9 - CMD_LEDRECT Example 2 
 

Illuminated LED: 
 

 
Code Snippet 16 - CMD_LEDRECT Example 2 

 
 

cmd_ledrect(200, 480, 60, 20, 0); 

cmd_ledrect(200, 480, 60, 20, OPT_FILL); 

http://brtchip.com/product
mailto:docufeedback@brtchip.com?subject=BRT_AN_095%20BT82X%20Firmware%20Update%20and%20Extension%20Guide%20Version%201.1


 Application Note 

 BRT_AN_095 BT82X Firmware Update and Extension Guide 
 Version 1.1 

 

 Document Reference No.: BRT_000445    Clearance No.: BRT#239 

 

 

 
 36 
Product Page  

Document Feedback Copyright © Bridgetek Pte Ltd 

 

 
 

3.9.2 CMD_LEDROUND 
 

Draws an LED-style graphic to simulate a round LED. 
 
C prototype 

 
void cmd_ledround( int16_t x, 

int16_t y, 
uint16_t radius, 
uint16_t options ); 

 

Parameters 
 
x 
x-coordinate of graphic centre, in pixels. 

 
y 
y-coordinate of graphic centre, in pixels. 
 
radius 
Radius of the outermost part of the LED graphic. 
 

options 
The LEDs are drawn with a 3D effect unless the OPT_FLAT option is set. 
The LED will be drawn inactive (i.e. not lit) unless the OPT_FILL option is set. 

 
Command layout 

 
+0 CMD_LEDROUND(0xFFFF FFA6) 

+4 x 

+6 y 

+8 radius 

+10 options 

 

Description 
 
A graphic representation of a round LED will be drawn. This can be illuminated or not 
depending on the options. If a 3D version is needed, then there will be shadows and 
highlights similar to the effect of lighting on a round LED. 

 
Examples 
 
 
 
 
 
 
 
 

 
 

Figure 10 - CMD_LEDROUND Example 1 
 

 Non-illuminated LED: 
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Code Snippet 17 - CMD_LEDROUND Example 1 

 
 
 
 
 
 
 
 
 
 

 
 

Figure 11 - CMD_LEDROUND Example 2 
 

 Illuminated LED: 
 

 
Code Snippet 18 - CMD_LEDROUND Example 2 

 

3.10 Lvds Extension 
 
This Lvds Extension helps to set up LVDS RX channel, check the connection status, start and stop 
the receiver, and manage related hardware states. Refer to the example code in dronefpv folder in 

python-bt82x-dev. 

 
Supported Commands: 
 

• CMD_LVDSSETUP 
• CMD_LVDSCONN 
• CMD_LVDSSTART 
• CMD_LVDSSTOP 

 
This API is applicable to version “v1.0” of the “patch_lvds” extension in EAB. 
 

3.10.1 CMD_LVDSSETUP 
 

This simplifies writing the REG_LVDSRX_CTRL and REG_LVDSRX_SETUP registers using a single 
command to write to both registers. See the LVDSRX System Registers in the BT82X Series 

Programming Guide for details of the registers involved. 
 
C prototype 

 
void cmd_lvdssetup( uint16_t setup, 

uint16_t ctrl ); 
 

Parameters 
 
setup 
The setup value is used to initialize the LVDS receiver. There are 5 active bits in this register. 
The higher bits are written as zeros. 
 

Bit 4 – 3: LVDS_MODE[1:0] 
Selects the LVDS bit mapping schemes. 

0b’00:   JEIDA_18 

0b’01:   JEIDA_24 

cmd_ledround(200, 120, 30, 0); 

cmd_ledround(200, 120, 30, OPT_FILL); 
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0b’10:   VESA_24 

0b’11:   illegal setting 

Bit 2: VS_POL 
VSYNC and HSYNC polarity 
0b’0:   syncs are active low 

0b’1:   syncs are active high 

Bit 1: CHCNT  
Number of channels to receive LVDS signal from external source. 
Channel count enabled 
0b’0:   one channel 
0b’1:   two channels 

Bit 0: PPC  

Number of pixels per clock to receive LVDS signal from external source. 
Pixels per clock 
0b’0:   1 pixel per clock 
0b’1:   2 pixels per clock 

 
Note: Bits 1:0 must match the setting for the REG_LVDSRX_CORE_SETUP register. 
 
ctrl 
The control value sets the power state, input frequency, de-skew timer, and clock settings 
for the two LVDS channels. There are 16 active bits in this register which are written. The 

high 16 bits are written with zeros. 
 

Bit 15 - 12: CH1_DS[3:0] 
Channel 1 de-skew control. 
55ps (typical) per step. 

Bit 11: CH1_CLKSEL 
Channel 1 output clock edge selection. 
0b’0:   data edge aligns with rising edge of RXCKO 
0b’1:   data edge aligns with falling edge of RXCKO 

Bit 10 – 9: CH1_FRANGE[1:0] 

Channel 1 input clock frequency range 
0b’00:   10 to 30 MHz 
0b’01:   30 to 60 MHz 
0b’10:   60 to 100 MHz 
0b’11:   100 to 180 MHz 

Bit 8: CH1_PWDN_B 

Channel 1 power down. 
0b’0:   Power down mode (Reset) 
0b’1:   Normal operation 

Bit 7 – 4: CH0_DS[3:0] 

Channel 0 de-skew control. 

Bit 3: CH0_CLKSEL 
Channel 0 output clock edge selection. 
0b’0:   data edge aligns with rising edge of RXCKO 
0b’1:   data edge aligns with falling edge of RXCKO 

Bit 2 - 1: CH0_FRANGE[1:0] 

Channel 0 input clock frequency range. 
0b’00:   10 to 30 MHz 
0b’01:   30 to 60 MHz 
0b’10:   60 to 100 MHz 
0b’11:   100 to 180 MHz 

Bit 0: CH0_PWDN_B 
Channel 0 power down. 
0b’0:   Power down mode (Reset) 
0b’1:   Normal operation 

 
Description 
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cmd_lvdssetup(LVDSRX_SETUP_VALUE, LVDSRX_CTRL_VALUE); 

 
Setups up the LVDS RX system. There are 2 parameters to this call the setup value and the 
control value. 
 

Command layout 

 

+0 CMD_LVDSSETUP (0xFFFF FF9F) 

+4 setup 

+6 ctrl 

 
Examples 

 
Setup the LVDS: 

 

 
 

Code Snippet 19 - CMD_LVDSSETUP 

 

3.10.2 CMD_LVDSCONN 
 
Test for an active LVDS connection to the LVDS RX channel. The command will test the 
REG_LVDSRX_STAT register and return the value to the co-processor command buffer.  
 
C prototype 

 
void cmd_lvdsconn( uint32_t conn ); 

 

Parameters 
 
conn 
Returned value. Zero for not connected, non-zero for connected. 

 

Command layout 

 
+0 CMD_LVDSCONN (0xFFFF FFA0) 

+4 conn 

 
Description 

 
Detects an active LVDS connection. 
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Examples 
 
Tests for an active LVDS connection: 

Code Snippet 20 - CMD_LVDSCONN 
  

uint8_t lvds_connected = 1; 
uint8_t conn; 
 

printf("LVDS start"); 

cmd_lvdssetup(LVDSRX_SETUP_VALUE, LVDSRX_CTRL_VALUE); 

cmd_lvdsstart(); 

 

// Main loop 

while(1) 

{ 

// Test for LVDS connection 

cmd_lvdsconn(0); 

cmd_result(0x100); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

conn = rd32(0x100); 

if(conn == 0) 

{ 

   // Not connected or synced 

       if(lvds_connected == 2) 

{ 

   // Disable LVDS 

   printf("LVDS sync lost stopped"); 

   cmd_lvdsstop(); 

   lvds_connected = 0; 

} 

else 

 if(lvds_connected == 0) 

{ 

          // Enable LVDS 

          printf("LVDS re-start"); 

          cmd_lvdsstart(); 

          lvds_connected = 1; 

} 

} 

else 

{ 

   if(lvds_connected == 1) 

   { 

          // Sync established 

          printf("LVDS re-synced") 

          lvds_connected = 2; 

   } 

} 

 

if(lvds_connected == 2) 

{ 

 // Receive data from LVDS 

} 

} 
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3.10.3 CMD_LVDSSTART 
 
Activate LVDS decoding. This will enable the LVDS RX channels using the REG_LVDSRX_CTRL 
register. The effect is that the receiver will synchronise with a valid incoming LVDS signal. When this 

completes data will be decoded and the connection state will change to connected. 
 
C prototype 

 
void cmd_lvdsstart(void); 

 
Parameters 

 

None 
 
Command layout 

 

+0 CMD_LVDSSTART (0xFFFF FFA2) 

 
Description 

 
Enables LVDS connections. Performs a read-modify-write action on the REG_LVDSRX_CTRL 
register to enable the receiving channels. 

 
Examples 

 
Start an LVDS connection. See the example in CMD_LVDSCONN. 

 

3.10.4 CMD_LVDSSTOP 
 
Stop LVDS decoding. This will power-down the LVDS RX channels using the REG_LVDSRX_CTRL 
register. The effect is that the receiver will stop and the connection state will change to disconnected. 

 
C prototype 

 
void cmd_lvdsstop(void); 
 

Parameters 

 
None 
 

Command layout 
 

+0 CMD_LVDSSTOP (0xFFFF FFA1) 

Description 
 
Disables LVDS connections. Performs a read-modify-write action on the REG_LVDSRX_CTRL 
register to disable the receiving channels. 
 

Examples 
 
Stop the LVDS connection. See the example in CMD_LVDSCONN. 
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3.11 Memory Extension 
 

This Memory Extension extends the EVE's capabilities for handling memory in a flexible and efficient 
way. It supports dynamic memory allocation, deallocation and bitmap memory operations. It defines 
commands for initializing a memory region, allocating and freeing memory blocks, and handling 
bitmap memory requests, all managed through a simple allocator that tracks memory usage between 
specified start and end addresses. 
 
Supported Commands: 

 
• CMD_MEMORYINIT 
• CMD_MEMORYMALLOC 

• CMD_MEMORYFREE 
• CMD_MEMORYBITMAP 

 

Note that this extension is intended to replace the built-in memory allocation method. See  
CMD_GETPTR in the BT82X Series Programming Guide for details of the built-in method. The 
advantage of this method is that it will allow dynamic allocation of memory resources, and memory 
can be pre-allocated before being used. 
 
All allocations are guaranteed to be 32-bit (4 byte) aligned.  
 

This API is applicable to version “v1.0” of the “patch_memory” extension in EAB. 
 

3.11.1 CMD_MEMORYINIT 
 
Initialise RAM_G memory for reusable allocation by the co-processor. 

 
C prototype 

 
void cmd_memoryinit( uint32_t addr, 

uint32_t size ); 
 

Parameters 
 
addr 

Starting memory address for the area reserved for allocated memory.  
 
size 
The size of memory area available. 

 
Command layout 

 
+0 CMD_MEMORYINIT (0xFFFF FF9C) 

+4 addr 

+8 size 

 
Description 

 
A memory area is reserved from the starting address passed for the number of bytes passed 

in the size parameter. 
 
The address and the size must be multiples of 4 bytes to maintain 32-bit alignment. If the 
parameters are not aligned, then there will be an “illegal alignment” exception. 
 
Care must be taken when allocating a memory region with CMD_MEMORYINIT: 
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// Initialise memory for allocation 

uint32_t start = 0x10000; 

cmd_memoryinit(start, (1 << 20) – start - 4); 

- The entire area must be within the RAM_G area which varies depending on the 
amount of DDR RAM installed. 

- It must not encroach on the top 2.5 MB of RAM_G which is “Reserved” by the co-
processor. 

- It cannot use any area of RAM_G which is part of a swapchain buffer. The 

REG_SCx_PTRx registers indicate the start locations of the swapchain buffers. 
- If an asset is loaded with the CMD_GETPTR method used to allocate memory, then 

this must be considered. It is recommended that if this method is used then it should 
replace the CMD_GETPTR method. 

 
This is a simple implementation of the malloc/free methods popular in C-style programming 
environments. It allocates memory blocks sequentially and will therefore show more 

fragmentation than comparative schemes. 
 
Examples 

 
Reserve memory from 0x100000 to 0x800000: 
 

  

 
 
 

Code Snippet 21 - CMD_MEMORYINIT 

 

3.11.2 CMD_MEMORYMALLOC 
 
Reserve a fixed size of RAM_G memory from the co-processor. 

 
C prototype 

 
void cmd_memorymalloc( uint32_t size, 

uint32_t addr ); 

 
Parameters 

 
size 
The size of memory requested from the co-processor. 

 
addr 
Return value containing the starting memory address for the memory allocated. Zero if there 
was no memory allocated. 

 

Command layout 
 

+0 CMD_MEMORYMALLOC (0xFFFF FF9D) 

+4 size 

+8 addr 

 
Description 

 
An area of RAM_G memory is reserved for use by the calling program. The address is 
returned to the program in the co-processor command buffer. 

 
If there is insufficient allocation space available, then a “memory full” exception will occur. 
See Table 7 - Coprocessor Faults Strings. Please note that assets loaded using the 
CMD_INFLATE coprocessor command must be aligned on 32-byte boundaries. 

 
If larger alignment boundaries than the default 4-byte alignment are required, then a 
programmatic method of aligning a non-aligned address may be used. Typically, an 
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// Initialise memory for allocation 

uint32_t start = 0x10000; 

uint32_t addr, addr_aligned; 

cmd_memoryinit(start, (1 << 20) – start - 4); 

cmd_memorymalloc(0x10000, 0); 

cmd_result(0x100); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

addr = rd32(0x100); 

printf("address allocated = 0x%x", addr); 

// address allocated = 0x10004 

 
cmd_memorymalloc(0x10040, 0); 

cmd_result(0x100); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

addr = rd32(0x100); 

printf("address allocated = 0x%x", addr); 

addr_aligned = (addr + 32) & (~32); 

printf("aligned address = 0x%x", addr_aligned); 

// address allocated = 0x20008 

// aligned address = 0x20020 

alignment will be a power of 2 bytes. To do this add the alignment size to the amount of 
memory requested to receive a block large enough for the aligned data. Then add the 
alignment size to the unaligned address and then mask out the low bits to align with the 
required alignment.  
For example, the CMD_LOADASSET command specifies a 32-byte aligned address must be 

used for the “ptr” parameter. Therefore, use CMD_MEMORYMALLOC to allocate a buffer 64 
bytes larger than required, then add 32(decimal) to the returned address. The next step is 
to remove the low bits to align with the next lowest 32-byte address, this can be achieved 
by performing a bitwise NAND with 31(decimal). The original address needs to be retained 
if the memory is to be freed later by CMD_MEMORYFREE. 
 

Examples 

 
Reserve 0x10000 bytes of memory: 
 

  
 
 
 

 
 
 
 
 
 

 
 

 
 
 
 
 

 
 
 
 
 
 
 

Code Snippet 22 - CMD_MEMORYALLOC 
 

3.11.3 CMD_MEMORYFREE 
 
Free a previously reserved area of RAM_G memory from the co-processor. 

 
C prototype 

 
void cmd_memoryfree( uint32_t addr, 

uint32_t size ); 
 

Parameters 
 
addr 

Address for the memory block to be freed for reuse. 
 
size 
The size of memory block freed by the coprocessor. 
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// Initialise memory for allocation 

uint32_t start = 0x10000; 

uint32_t addr, sz; 

cmd_memoryinit(start, (1 << 20) – start - 4); 

cmd_memorymalloc(0x10000, 0); 

cmd_result(0x100); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

addr = rd32(0x100); 

printf("address allocated = 0x%x", addr); 

 

cmd_memoryfree(addr); 

cmd_result(0x100); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

sz = rd32(0x100); 

printf("size freed = 0x%x", sz); 

// address allocated = 0x10004 

// size freed = 0x10000 

Command layout 
 

+0 CMD_MEMORYFREE (0xFFFF FF9E) 

+4 addr 

+8 size 

 
Description 

 
When an area of RAM_G memory was reserved for the calling program this will free the 
memory allowing it to be reused. The size of the block freed is returned to the program in 
the command buffer. 

 
Adjacent free areas of unallocated memory will be coalesced together by the 
CMD_MEMORYFREE command. 

 
If the address to free is incorrect then the behaviour is undefined. 

 
Examples 

 
Reserve then free 0x10000 bytes of memory: 
 

  

 
 
 
 

 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 

Code Snippet 23 - CMD_MEMORYFREE 
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3.11.4 CMD_MEMORYBITMAP 
 
Reserve an area of RAM_G memory from the coprocessor to fit a bitmap of specified size and format. 
 

C prototype 
 
void cmd_memorybitmap( uint16_t fmt, 

int16_t width, 
int16_t height, 
uint16_t addn, 
uint32_t addr ); 

 

Parameters 

 
fmt 
Format of the source and destination image. See BITMAP_EXT_FORMAT. 
width 
Width, in pixels, of the source and destination image. 
 

height 
Height, in pixels, of the source and destination image. 
 
addn 
Additional bytes to add to the memory allocated. This can be used to help with any alignment 
requirements for the requested image. For example, images loaded with CMD_INFLATE must 
be aligned on 32-byte boundaries. 

 

addr 
Return value containing the starting memory address for the memory allocated. Zero if there 
was no memory allocated. 

 
Command layout 
 

+0 CMD_MEMORYBITMAP (0xFFFF FFA9) 

+4 fmt 

+6 width 

+8 height 

+10 addn 

+12 addr 

 
Description 

 
An area of RAM_G memory is reserved for the calling program. The address is returned to 
the program in the command buffer. 

 
If there is insufficient allocation space available, then a “memory full” exception will occur. 
See Table 7 - Coprocessor Faults Strings. 
 
The “addn” parameter allows an additional number of bytes to be added to the memory 
block allocated. This is used to align images in memory. Some image formats have an 
alignment requirement which must be followed. Therefore, the additional bytes added can 

be used to increase the image size calculated from the “width”, “height” and “format” 
parameters to allow for a programmatic alignment algorithm to be used. The minimum 
alignment sizes for each bitmap format are shown in Table 6. The entries showing “N/A” 
indicate that there is no specific alignment requirement for that format (i.e. it can be aligned 

on any byte address). 
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// Initialise memory for allocation 

uint32_t start = 0x10000; 

uint32_t addr, addr128a; 

cmd_memoryinit(start, (1 << 20) – start - 4); 

cmd_memorybitmap(RGB565, 256, 256, 128, 0); 

cmd_result(0x100); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != rd32(REG_CMD_READ)); 

 

addr = rd32(0x100); 

printf("address allocated = 0x%x", addr); 

 

// Align address allocated 

addr128a = (addr + 127) & (~127); 

printf("aligned address = 0x%x", addr128a); 

// address allocated = 0x10004 

// aligned address = 0x10080 

 

Format Byte Alignment 

ARGB1555 4 

L1 N/A 

L4 N/A 

L8 N/A 

RGB332 N/A 

ARGB2 N/A 

ARGB4 N/A 

RGB565 4 

BARGRAPH N/A 

L2 4 

RGB8 8 

ARGB8 4 

PALETTEDARGB8 N/A 

RGB6 24 

ARGB6 8 

LA1 N/A 

LA2 N/A 

LA4 N/A 

LA8 2 

YCBCR 4 

ASTC 16 

Table 6 - Bitmap Format byte alignment 
 
The additional size required cannot be calculated adequately in the extension code since 
there are additional functions that require alignment such as CMD_LOADASSET and 

CMD_INFLATE. 
 
Examples 

 
Reserve memory for an image in memory (128 byte aligned): 
 

  
 
 

 
 
 
 
 
 

 

 
 
 
 
 
 
 

Code Snippet 24 - CMD_MEMORYBITMAP 
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3.12 NAND Flash Extension 
 

The NAND Flash Extension is supported by the co-processor, however, to deal with bad block 
management for NAND devices it is useful to add further commands. 
 
The main improvement which this extension adds is to update the CMD_FLASHERASE command to 
not erase bad block information which has been programmed into the NAND flash during 
manufacturing. Further improvements add extra commands to monitor the status of the flash and 
perform additional operations related to bad block management. 

 
The addressing of areas of NAND flash is covered by the concept of a block and a page.  
 

- A “block” number is passed to the CMD_NFLASHERASEBLOCK, 
CMD_NFLASHBLOCKSTATUS and CMD_NFLASHSETBADBLOCK. A block will therefore be 
128 kB for 2 kB page devices and 256 kB for 4 kB page devices.  

- The “page” typically is 2048 bytes or 4096 bytes in size and there are 64 pages in each 
block for all supported devices.  

 
The page number is therefore in the lower 6 bits of a page address; the next 18 bits are the block 
number. The most significant byte is not used. 
 
The block number parameter does not allow for addressing of a page number. The block number is 

the low 18 bits of the word. 
 
This API is applicable to version “v1.0” of the “patch_nand” extension in EAB. 
 
 To write a buffer to flash: 

 

 

#include <stdint.h> 

#include <stdio.h> 

#include <string.h> 

 

#define PAGE_SIZE 2048 

#define PAGE_PER_BLOCK 64 

#define BLOCK_SIZE (PAGE_SIZE * PAGE_PER_BLOCK) 

 

int LIB_NFlashIsBlockBad(uint32_t blk) { 

uint32_t x = rd32(REG_CMD_WRITE); 

cmd_nflashisblockbad(blk, 0); 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != (REG_CMD_READ)); 

return rd32(RAM_CMD + (x + 8) % 16384); 

} 

 

int find_free_blocks(uint32_t start, uint32_t end) { 

// Search a range of good blocks 

for(int i = start; i < end; ++i) { 

  if(LIB_NFlashIsBlockBad(i)) { 

     return -1; 

   } 

} 

return 0; 

} 

 

// Write a buffer to flash 

void write_flash(char *pbuf, uint32_t data_len) { 

uint32_t total_pages = (data_len / PAGE_SIZE) + 

 ((data_len % PAGE_SIZE) ? 1 : 0); 

uint32_t blocks_required = (total_pages / PAGE_PER_BLOCK) + 

    ((total_pages % PAGE_PER_BLOCK) ? 1 : 0); 

    uint32_t start_block = 0; 

    uint32_t end_block = start_block + blocks_required; 
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    uint32_t end_block = start_block + blocks_required; 

 

while(1) { 

while(find_free_blocks(start_block, end_block)) { 

  start_block += 1; 

  end_block += 1; 

} 

     

   bool_t erase_fail = 0; 

// Erase required blocks 

for(int i = start_block; i < end_block; ++i) { 

 cmd_nflasheraseblock(i); 

 // Wait for REG_CMD_WRITE = REG_CMD_READ 

 while(rd32(REG_CMD_WRITE) != (REG_CMD_READ)); 

 uint32_t x = rd32(REG_CMD_WRITE); 

 cmd_nflashstatus(0); 

 // Wait for REG_CMD_WRITE = REG_CMD_READ 

 while(rd32(REG_CMD_WRITE) != (REG_CMD_READ)); 

 if(rd32(RAM_CMD + (x + 4) % 16384) == 4) { 

   erase_fail = 1; 

  break; 

 } 

} 

 

// Break if all the erases are success  

if(!erase_fail) break; 

 

// Move start and end block values and retry  

start_block += 1; 

end_block += 1; 

} 

 

uint8_t page_buf[PAGE_SIZE]; 

bool_t write_fail = 0; 

 

// Write data to flash 

for(int i = 0; i < total_pages; ++i) { 

  size_t off = (size_t)i * PAGE_SIZE]; 

  size_t bytes = 0; 

  if(off < data_len) { 

     bytes = data_len – off; 

     if(bytes > PAGE_SIZE) bytes = PAGE_SIZE; 

     memcpy(page_buf, pbuf + off, bytes); 

   } 

  if(bytes < PAGE_SIZE) { 

     memset(page_buf + bytes, 0, PAGE_SIZE - bytes); // pad 0 

   } 

 

uint32_t block_num = start_block + (i / PAGE_PER_BLOCK); 

  uint32_t page_num = (i % PAGE_PER_BLOCK); 

  uint32_t nand_addr = ((block_num * PAGE_PER_BLOCK) + page_num) * 

PAGE_SIZE); 

  cmd_flashwrite(nand_addr, (uint32_t)PAGE_SIZE); 

  int x = 0; 

  while(x < PAGE_SIZE) { 

      cmd(page_buf[x] | (page_buf[x + 1] << 8) | 

     (page_buf[x + 2] << 16) | (page_buf[x + 3] << 24)); // 32-bits 

     x = x + 4; 

 } 
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Code Snippet 25 - NAND Flash Extension 

 

3.12.1 CMD_FLASHERASE 

 

The standard CMD_FLASHERASE in the coprocessor will sequentially erase all blocks in the NAND 
Flash. On NAND flash this will also erase the bad block marker flags in the upper (unused) part of 
each block’s storage. The extension changes the functionality to erase the whole flash except any 
blocks that are marked as bad. 
 
The existing CMD_ FLASHERASE command is replaced with this safe version. There are no changes 

to the API for this to be implemented. The modification is safe to use for both NOR and NAND flash 

storage.  
 

C prototype 
 

void cmd_flasherase(void); 
 

Command layout 
 

+0 CMD_FLASHERASE(0xFFFF FF3E) 

 

Description 
 

If a NAND device is being erased, the code will skip any blocks marked as bad blocks. This 
prevents blocks which have been marked as bad being erased and therefore erasing the bad 
block marker. 

 
If a block cannot be erased and causes the NAND device to flag an erase error (E_Fail) then 

a “nand fail” exception will be raised. 
 
Examples 
  

N/A 
 

3.12.2 CMD_NFLASHSTATUS 

 
Report the status of the last flash operation. This can be used to check if any of the ECC valid bits 
have failed, a block erase or a program operation failed. 
 
Note: This command is only applicable to NAND flash. 

 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

 while(rd32(REG_CMD_WRITE) != (REG_CMD_READ)); 

  

 uint32_t x = rd32(REG_CMD_WRITE); 

 cmd_nflashstatus(0); 

 // Wait for REG_CMD_WRITE = REG_CMD_READ 

 while(rd32(REG_CMD_WRITE) != (REG_CMD_READ)); 

 if(rd32(RAM_CMD + (x + 4) % 16384) == 4) { 

    printf("Write page %d fail\n", i); 

    write_fail = 1; 

     break; 

 } 

} 

 

if(!write_fail) printf("Write flash success\n"); 

} 
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C prototype 
 
void cmd_nflashstatus(uint32_t status); 

 

Parameters 

 
status 
Indicator of the status of the last flash operation. 
- Bit 0 - 1: Reserved 
- Bit 2     : (0x04) Erase operation failed 
- Bit 3     : (0x08) Programming operation failed 
- Bit 4     : (0x10) Recoverable ECC event on read (if supported) 

- Bit 5     : (0x20) Unrecoverable ECC event on read (if supported) 
- Bit 6 – 7: Reserved 

 
Command layout 

 
+0 CMD_NFLASHSTATUS(0xFFFF FFB3) 

+4 status 

 
Description 

 
Determine if a read failure (ECC data invalid), write (programming failure) or erase (block 
erase fail) occurred. 
 
If ECC is supported then the ECC error bits behaviour will be defined in the documentation 

for the NAND flash device. Please refer to the NAND flash document for further information 
on subsequent actions to take and how the flags can be cleared. 

 
The erase and program bits reflect the status of the last erase or program operation, 
respectively. 
If the command is called to a non-NAND flash device, then a “not nand” exception will be 
raised. 

 

3.12.3 CMD_NFLASHPARAMETERS 
 
Return the parameter page for the flash device. 
 
Note: This command is only applicable to NAND flash. 

 
C prototype 

 
void cmd_nflashparameters(uint32_t address); 

 

Parameters 
 

address 
Address to write 256 bytes of parameter page for NAND flash. 

 
Command layout 

 
+0 CMD_NFLASHPARAMETERS(0xFFFF FFB2) 

+4 address 
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Description 
 

Read the parameter page from the NAND device and copy it to an address in RAM_G. The 
parameter page for NAND flash is a standard 256 bytes in a set format defined by the Open 
NAND Flash Interface Specification (ONFI). 

 
If the command is called to a non-NAND flash device, then a “not nand” exception will be 
raised. 

 

3.12.4 CMD_NFLASHERASEBLOCK  
 
Erase a single block of NAND flash.  

 
Note: This command is only applicable to NAND flash. 
 
C prototype 

 
void cmd_nflasheraseblock(uint32_t block_number); 

Parameters 
 
block_number 

Block number to erase. 
 

Command layout 

 
+0 CMD_NFLASHERASEBLOCK(0xFFFF FFB0) 

+4 block_number 

 
Description 

 
If the block number is invalid, then the “nand inv” exception will be raised. 
 
If the command is called to a non-NAND flash device, then a “not nand” exception will be 
raised. 
 
If the block cannot be erased and causes the NAND device to flag an erase error (E_Fail) 

then a “nand fail” exception will be raised.  
 
If the block has previously been marked as bad, then the “nand fail” exception will be raised 
also. 

 

3.12.5 CMD_NFLASHISBLOCKBAD 
 
Report the status of a flash block to determine if it is marked as bad. 
 
Note: This command is only applicable to NAND flash. 
 
C prototype 

 
void cmd_nflashisblockbad(uint32_t block_number,  
                          uint32_t status); 

 

Parameters 
 
block_number 

Block number to test. 
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status 
Status of block, indicator of current bad block marker. 
 

Command layout 

 
+0 CMD_NFLASHISBLOCKBAD(0xFFFF FFB1) 

+4 block_ number 

+8 status 

 
Description 

 

The status will be set to 0 if the BBM marker indicates the block is good or -1 if the block is 
marked as bad. 

 
If the block number is invalid, then the “nand inv” exception will be raised. 
 
If the command is called to a non-NAND flash device, then a “not nand” exception will be 
raised. 

 

3.12.6 CMD_NFLASHMAP 
 
Map a linear address in Flash into a Block and Page. 
 
Note: This command is only applicable to NAND flash. 
 

C prototype 
 
void cmd_nflashmap( uint32_t address,  
                    uint32_t page_number); 

Parameters 
 

address 
Flash byte address. 

 
page_number 
Page number returned. The block number is in the bits 23:6, the page number in bits 5:0. 
 

Command layout 

 
+0 CMD_NFLASHMAP(0xFFFF FFB4) 

+4 address 

+8 page_number 

 
Description 

 
Map an address in flash to a page number. 

 

3.12.7 CMD_NFLASHSETBLOCKBAD 
 
Mark a block as known bad. This can be read by a program to indicate that the block should not be 
used. 

Note: This command is only applicable to NAND flash. 
 
C prototype 

 
void cmd_nflashsetblockbad(uint32_t block_number); 
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Parameters 
 
block_number 
Block number to set bad. 
 

Command layout 

 
+0 CMD_NFLASHSETBLOCKBAD(0xFFFF FFB5) 

+4 block_number 

 
Description 

 

This will set the bad block marker on a flash block to indicate that it should not be used.  
 

If a bad block marker cannot be set on the chosen block this will causes the NAND device to 
flag a programming error (P_Fail) and a “nand fail” exception will be raised. 
 
If the command is called to a non-NAND flash device, then a “not nand” exception will be 
raised. 
 
If the block has previously been marked as bad, then the “nand fail” exception will be raised. 

 

3.13 Plotgraph Extension 
 

This Plotgraph Extension enhances graph and bitmap plotting by introducing new plot commands. It 
supports drawing graphs from memory or streamed data and offers features such as vertical 

orientation, scaling, filtering, and thresholding.  
 
Refer to the example code in audioloop and plottest folders in python-bt82x-dev. 
 
Supported Commands: 

 
• CMD_PLOTDRAW 
• CMD_PLOTSTREAM 
• CMD_PLOTBITMAP 

 
This API is applicable to version “v1.0” of the “patch_plotgraph” extension in EAB. 
 

3.13.1 CMD_PLOTDRAW 
 
Change data for a BARGRAPH bitmap into a VERTEX2F points for a LINESTRIP. 

 
C prototype 

 
void cmd_plotdraw( uint32_t source, 

uint16_t len, 
uint16_t opt, 
int16_t x, 
int16_t y, 
uint32_t xscale, 
uint32_t yscale, 
uint32_t threshold ); 
 

Parameters 
 
source 

Source address of an BARGRAPH data set for conversion. 
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len 
Length of BARGRAPH data set for conversion. 
 
opt 
Options for output. By default, the graph will be drawn with data on the y-axis, 

OPT_PLOTVERTICAL will switch to drawing the data on the x-axis. The OPT_PLOTINVERT will 
reverse the sense of the data so that lower numbers are at the top of the graph. When 
OPT_PLOTFILTER is set then points which pass through the same line are removed from the 
output saving space in the display list. 
 
x 
Location of the top-left location of the data graph in pixels.  

 
y 
Location of the top-left location of the data graph in pixels. 
 
xscale 
Scale factor, in 16.16 floating point format, in the x-axis.   
 

yscale 
Scale factor, in 16.16 floating point format, in the y-axis. What is the default value?  
 
threshold 
Threshold value for point elimination (OPT_PLOTFILTER must be enabled). This is an integer 
specifying the deviation from the straight line between points. 

 
Command layout 

 

+0 CMD_PLOTDRAW(0xFFFF FFAB) 

+4 source 

+8 len 

+10 opt 

+12 x 

+14 y 

+16 xscale 

+20 yscale 

+24 threshold 

 
Description 

 

Draws a LINE_STRIP with VERTEX2F commands in the display list using data that is normally 
displayed by a BARGRAPH bitmap, i.e. an array unsigned chars in RAM_G. 
 
The array of data is turned into a set of VERTEX2F points in the display list representing a 
line graph of the data. 
 
The scaling factor are used to fit the data range (0 to 255) to the desired size. The width of 

the graph will be len * xscale pixels, the height will be 256 * yscale pixels. A scale value 
of 0x00010000 represents a factor of 1.0. For a full explanation of this value see CMD_SCALE 
in the BT82X Series Programming Guide.  
 
Since the VERTEX2F command is used there is a limit of 4095 pixels for the x and y extent 
of the graph.  

 
Large graphs may use a considerable amount of the display list to render the line. The 

OPT_PLOTFILTER will remove any points that are unnecessary to render the line. Some 
points on a straight line between 2 points can be safely removed. A threshold value can be 
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#include <stdio.h> 

 

#define RAM_G_ADDR   0 

 

uint16_t len = ((strlen(arr) + 3) / 4); // 4 bytes align 

uint8_t * buff = (uint8_t *)malloc(len); 

int i = 0; 

 

memset(buff, 0, len); 

memcpy(buff, arr, strlen(arr)); 

 

while(i < len) { 

wr32(RAM_G_ADDR + i, buff[i] | (buff[i + 1] << 8) | 

(buff[i + 2] << 16) | (buff[i + 3] << 24)); 

i = i + 4; 

} 

 

cmd_plotdraw(RAM_G_ADDR, len, OPT_PLOTHORIZONTAL | OPT_PLOTFILTER, 14, 12, 

0x14000, 0x18000, 0); 

 

set to eliminate points which are close to a straight line. A value of 1 will eliminate points 
which are less than 1 unit in the raw BARGRAPH data away from the straight line. A value 
of zero will only eliminate points which are directly in line. The gradient of the line between 
two successive points is used to determine the point elimination therefore sharp changes in 
the data will not be removed. 

 
It is recommended that care is taken to ensure that the graphs drawn have noise reduced 
before drawing. The effectiveness of the filtering required is dependent on the data to be 
displayed and the results are a balance between the on-screen representation of the data 
and display list size. 
 

Examples 

 
Show a graph with sample data: 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 
 
 
 

 
Figure 12 - CMD_PLOTDRAW 

 
 
 
 
 

 
 
 

 
 
 

 
 
 
 
 
 
 

 
  

Code Snippet 26 - CMD_PLOTDRAW 
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3.13.2 CMD_PLOTSTREAM 
 
Stream data in BARGRAPH bitmap format into a VERTEX2F points for a LINESTRIP. 
 

C prototype 
 
void cmd_plotstream( uint16_t len, 

uint16_t opt, 
int16_t x, 
int16_t y, 
uint32_t xscale, 
uint32_t yscale, 
uint32_t threshold ); 

Parameters 
 

len 
Length of BARGRAPH data set for conversion. 
 
opt 
Options for output. By default, the graph will be drawn with data on the y-axis, 
OPT_PLOTVERTICAL will switch to drawing the data on the x-axis. The OPT_PLOTINVERT will 

reverse the sense of the data so that lower numbers are at the top of the graph. When 
OPT_PLOTFILTER is set then points which pass through the same line are removed from the 
output saving space in the display list. 
 
x 
Location of the top-left location of the data graph in pixels. 

 

y 
Location of the top-left location of the data graph in pixels. 
 
xscale 
Scale factor, in 16.16 floating point format, in the x-axis. 
 
yscale 

Scale factor, in 16.16 floating point format, in the y-axis. 
 
threshold 
Threshold value for point elimination (OPT_PLOTFILTER must be enabled). This is an integer 
specifying the deviation from the straight line between points. 
 

Command layout 

 

+0 CMD_PLOTSTREAM(0xFFFF FFAC) 

+4 len 

+6 opt 

+8 x 

+10 y 

+12 xscale 

+16 yscale 

+20 threshold 

+24 byte1    

 …    

 byten  
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Description 
 
Works exactly the same way as the CMD_PLOTDRAW function except that data is sent to 
the command through the command buffer instead of reading it from RAM_G. 
 

Use and limitations of the command are the same as CMD_PLOTDRAW. 
 

3.13.3 CMD_PLOTBITMAP 
 
Stream data in BARGRAPH bitmap format into a buffer in RAM_G. This will optionally make a 

simulated line graph by creating two BARGRAPH bitmaps which, when combined on screen, leave a 
visible line rather than a bar graph. 

 
C prototype 

 
void cmd_plotbitmap( uint32_t address, 

uint16_t len, 
uint16_t opt, 
uint32_t handle ); 

 

Parameters 
 
address 
Address in RAM_G to store the resulting BARGRAPH data. The address must be aligned on a 

32-bit boundary. 
 
len 

Length of BARGRAPH data for conversion. When the BARGRAPH bitmap is created this is the 
width of the bitmap. 
 

opt 
Options for output. If the OPT_PLOTOVERLAY option is set then this area assigned in 
address must be large enough to hold two BARGRAPH bitmaps generated from the input 
data. If it is not set then it only requires one copy of the bitmap.  
 
Note: The second copy of the bitmap will be 32-bit aligned so the recommended total space 
allocated will be twice the 32-bit aligned size of len. 

 
The OPT_PLOTINVERT will reverse the sense of the data so that lower numbers are at the 
top of the graph. By default, lower numbers will have a minimum point on the graph – this 
is the reverse of the BARGRAPH native format. 
 

The lowest 4 bits (masked as OPT_PLOTWIDTH) can be used to increase the line width for 
the horizontal component of the resulting trace when the OPT_PLOTOVERLAY options is set. 

The vertical component will become thinner than the horizontal component when the value 
increases. The width of the bitmap is set by the “len” parameter. If the bitmap needs resized 
then the CMD_SCALE method is needed. 
 
handle 
A bitmap handle to be created when writing input data to RAM_G, enabling the BARGRAPH 

bitmap to be used immediately after loading the data, without requiring additional 
commands in the display list. 
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Command layout 
 

+0 CMD_PLOTBITMAP(0xFFFF FFAD) 

+4 address 

+8 len 

+10 opt 

+12 Handle 

+16 byte1    

 …    

 byten    

 
Description 

 
When using the OPT_PLOTOVERLAY option there are two BARGRAPHs that are written into 
memory. To use the overlay to make a line graph instead of a bar graph, the CELL primitive 
is used to select either the first CELL (visible part) or the second CELL (subtractive overlay). 
It is relatively simple to combine the two, the second cell is written in background colour on 

top of the first cell, which is drawn in the foreground colour. 
 
When OPT_PLOTOVERLAY is not set then there is only one CELL, and a simple bar graph is 
drawn. 
 
The dimensions of the BARGRAPH bitmap are set by the command. The len parameter 

specifies the width of the bitmap and the height is always 256 pixels (since an 8-bit data 
value is used for the y-axis input values). 

 
The bitmap behaves like normal bitmaps and can be resized, rotated and manipulated by 
the display list primitives and coprocessor commands to create the desired rendering of the 
graph. 

 

Examples 
 
Show a subtractive overlay graph with sample data and an additional line width of 1: 
 
 
 
 

 
 
 

 
 
 

 
 
 
 
 
 
 

 
 
 
 

Figure 13 - CMD_PLOTBITMAP Example 1 
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Code Snippet 27 - CMD_PLOTBITMAP Example 1 

 

Show a simple bar graph with sample data: 
 

 
 
 
 
 

 
 
 
 
 
 

 
 

 
 
 
 
 

 
 
 
 
 
 
 

 
Figure 14 - CMD_PLOTBITMAP Example 2 

 

#include <stdio.h> 

 

#define RAM_G_ADDR   0 

 

uint16_t len = ((strlen(arr) + 3) / 4); // 4 bytes align 

uint8_t * buff = (uint8_t *)malloc(len); 

int i = 0; 

 

memset(buff, 0, len); 

memcpy(buff, arr, strlen(arr)); 

 

cmd_plotbitmap(RAM_G_ADDR, len, OPT_PLOTOVERLAY | 1, 0); 

 

while (i < len) { 

cmd(buff[i] | (buff[i + 1] << 8) | 

(buff[i + 2] << 16) | (buff[i + 3] << 24)); 

i = i + 4; 

} 

 

cmd(BEGIN(BITMAPS)); 

cmd(COLOR_RGB(0, 255, 0)); 

cmd(CELL(0)); 
cmd(VERTEX2F(10, 10)); 

cmd(COLOR_RGB(30, 30, 90)); 

cmd(CELL(1)); 
cmd(VERTEX2F(10, 10)); 
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Code Snippet 28 - CMD_PLOTBITMAP Example 2 

 

3.14 Sevenseg Extension 
 
This Sevenseg Extension draws an LED-style seven segment. Refer to the example code in 
audioloop, b2tf and cruise folders in python-bt82x-dev. 

 
Supported Command: 
 

• CMD_SEVENSEG 
 
This API is applicable to version “v1.2” of the “patch_sevenseg” extension in EAB. 
 

3.14.1 CMD_SEVENSEG 
 
Draws an LED-style seven segment LED which can display decimal numbers from 0 to 9. 
 
C prototype 

 
void cmd_sevenseg(  int16_t x, 

int16_t y, 
int16_t s, 
int16_t number ); 

 

Parameters 
 

x 

x-coordinate of graphic top-left, in pixels. 
 
y 
y-coordinate of graphic top-left, in pixels. 
 
s 
Approximate size of each segment in pixels. 

 

number 
Decimal number to display and options for decimal or time colon. 

 

#include <stdio.h> 

 

#define RAM_G_ADDR   0 

 

uint16_t len = ((strlen(arr) + 3) / 4); // 4 bytes align 

uint8_t * buff = (uint8_t *)malloc(len); 

int i = 0; 

 

memset(buff, 0, len); 

memcpy(buff, arr, strlen(arr)); 

 

cmd_plotbitmap(RAM_G_ADDR, len, 0, 0); 

 

while (i < len) { 

cmd(buff[i] | (buff[i + 1] << 8) | 

(buff[i + 2] << 16) | (buff[i + 3] << 24)); 

i = i + 4; 

} 

 

cmd(BEGIN(BITMAPS)); 

cmd(COLOR_RGB(0, 255, 0)); 

cmd(VERTEX2F(10, 10)); 
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Command layout 
 

+0 CMD_SEVENSEG(0xFFFF FF98) 

+4 x 

+6 y 

+8 s 

+10 number 

 
Description 

 
This command will draw a seven segment LED unit with sections illuminated or dark 

depending on the number to be displayed passed to the command.  
 
There is an option to show a decimal point on the bottom right of the symbol and a time 
colon to the right of the symbol. To draw a time colon add OPT_TIMECOLON and to illuminate 
it set the OPT_FILL bit. To draw a decimal point add OPT_DECIMAL and set the OPT_FILL bit 
to illuminate it. 

 
Examples 
 
 
 
 
 

 
 

 
 
 

 
Figure 15 - CMD_SEVENSEG Example 1 

 
Number 3 with an illuminated time colon: 
 

 
Code Snippet 29 - CMD_SEVENSEG Example 1 

 
 

 

 
 
 
 
 
 

 
 

Figure 16 - CMD_SEVENSEG Example 2 
 
Number 9 with no adornments: 
 

 
Code Snippet 30 - CMD_SEVENSEG Example 2 

 

 

cmd_sevenseg(130, 220, 80, OPT_TIMECOLON | OPT_FILL | 3); 

cmd_sevenseg(200, 480, 60, 9); 
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3.15 Textangle Extension 
 

This Textangle Extension allows the EVE to draw text string at an angle. 
 
Supported Command: 
 

• CMD_TEXTANGLE 
 
This API is applicable to version “v1.0” of the “patch_textangle” extension in EAB. 

 

3.15.1 CMD_TEXTANGLE 
 

This command is used to draw text at an angle. The command uses a similar structure to CMD_TEXT.  
 

C prototype 
 

void cmd_textangle( int16_t x, 
int16_t y, 
uint16_t font, 
uint16_t options, 
uint32_t angle, 
const char* s ); 

 

Parameters 
 

x 

x-coordinate of text top-left, in pixels. 
 
y 
y-coordinate of text top-left, in pixels. 
 

font 
Bitmap handle to specify the font used for the text. The valid range is from 0 to 63. 
 
options 
Same as CMD_TEXT except that the OPT_CENTERX and OPT_RIGHTX options are not valid 
for CMD_TEXTANGLE. 
 

angle 
Clockwise rotation angle, in units of 1/65536 of a circle. 0 means that the angle is right from 
centre, 0x4000 is straight down, 0x8000 upside down, right to left, and 0xC000 straight 

upwards. 
 
s 
Text string to display. This must be terminated by a NUL character (ASCII code 0). 
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Command layout 

 
+0 CMD_TEXTANGLE(0xFFFF FF96) 

+4 x 

+6 y 

+8 font 

+10 options 

+12 angle 

+16 s    

 …    

 0    

 
Description 

 
The text is displayed as a sequence of characters at the required angle. Each character is 
rotated around a central point relative to the height and maximum width of the font. This 
can cause slight misalignment of the text baseline when angles other than multiples of 45 
degrees are rendered. Text is always rendered from the starting point of the top-left of the 

first character in the string, there are no centering options. 
 
Examples 
 
 
 

 

 
 
 
 
 
 

Figure 17 - CMD_TEXTANGLE 

 
Text rotated 90 degrees anticlockwise: 
 

 
Code Snippet 31 - CMD_TEXTANGLE 

 

3.16 Textscale Extension 
 
This Textscale Extension allows the BT82X to scale the size of a text string and display to the screen. 
 
Supported Command: 

 
• CMD_TEXTSCALE 

 
This API is applicable to version “v1.0” of the “patch_textscale” extension in EAB. 
 

cmd_textangle(10, 400, 31, 0, 0xc000, "The quick brown fox."); 
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3.16.1 CMD_TEXTSCALE 
 
This command is used to draw text scaled. The command uses a similar structure to CMD_TEXT.  
 

C prototype 
 

void cmd_textscale( int16_t x, 
int16_t y, 
uint16_t font, 
uint16_t options, 
uint32_t scale, 
const char* s ); 

 

Parameters 
 

x 
x-coordinate of text top-left, in pixels. 
 
y 
y-coordinate of text top-left, in pixels. 
 

font 
Bitmap handle to specify the font used for the text. The valid range is from 0 to 63. 
 
options 
Same as CMD_TEXT. 
 

scale 

Scale value as used in CMD_SCALE command and here it applies to both x and y. 
 
s 
Text string to display. This must be terminated by a NUL character (ASCII code 0). 

 
Command layout 
 

+0 CMD_TEXTSCALE(0xFFFF FF95) 

+4 x 

+6 y 

+8 font 

+10 options 

+12 scale 

+16 s    

 …    

 0    

 
Description 

 
The text is displayed as a sequence of characters at the required scale. Each character is 

scaled by the requested amount and the spacing of the characters adjusted accordingly. 
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Examples 
 
Text written with scales of 0.5, 1, 2 and 2.5. 
 

 
Figure 18 - CMD_TEXTSCALE 

 
Text rotated 90 degrees anticlockwise: 
 

 
Code Snippet 32 - CMD_TEXTSCALE 

 

3.17 Textticker Extension 
 

This Textticker Extension allows the BT82X to display a text string inside a bounded box and allows 
it to scroll smoothly. 

 
Supported Command: 
 

• CMD_TEXTTICKER 
 
This API is applicable to version “v1.0” of the “patch_textticker” extension in EAB. 

 

3.17.1 CMD_TEXTTICKER 
 
This command is used to draw text within a bounded box and scroll the text within the box. The 
command uses a similar structure to CMD_TEXT.  

 
C prototype 

 
void cmd_textticker( int16_t x, 

int16_t y, 
uint16_t w, 
uint16_t h, 
uint16_t font, 
uint16_t options, 
uint32_t offset 
const char* s ); 

 

Parameters 
 
x 
x-coordinate of text top-left, in pixels. 

 

y 
y-coordinate of text top-left, in pixels. 
 

cmd_textscale(20, 10, 31, 0, 0x8000, "0.5x The quick brown fox."); 

cmd_textscale(20, 50, 31, 0, 0x10000, "1x The quick brown fox."); 

cmd_textscale(20, 120, 31, 0, 0x20000, "2x The quick brown fox."); 

cmd_textscale(20, 20, 31, 0, 0x28000, "2.5x The quick brown fox."); 
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w 
Width of the text ticker area, in pixels. 
 
h 
Height of the text ticker area, in pixels. 

 
font 
Bitmap handle to specify the font used for the text. The valid range is from 0 to 63. 
 
options 
The OPT_FORMAT and OPT_NOKERN options are valid for CMD_TEXTTICKER. Other options 
for the similar CMD_TEXT command are not supported. 

 
offset 
Number of pixels to scroll the rendering of the text in the text ticker display. This can be 
negative or positive. A negative number will start the text to the right of the text ticker 
display, and positive numbers can push the start of the text to the left of the text ticker. 
 
s 

Text string to display. This must be terminated by a NUL character (ASCII code 0). 
 

Command layout 

 
+0 CMD_TEXTTICKER(0xFFFF FF97) 

+4 x 

+6 y 

+8 w 

+10 h 

+12 font 

+14 options 

+16 offset 

+20 s    

 …    

 0    

 
Description 

 

The text is displayed as a sequence of characters inside the bounds of the text ticker. The 
offset positions the text in the box. The CMD_TEXTDIM can be used to find the length of the 

string in pixels so that the end of the string can be anticipated and the string updated when 
it passes the left of the text ticker display. 

 
Examples 

 

 
Figure 19 - CMD_TEXTTICKER 

 
String drawn with an offset of 800 pixels. A bounding box is also drawn to highlight the text. 
 

 
Code Snippet 33 - CMD_TEXTTICKER 

 

cmd_textticker(10, 10, 780, 70, 31, 0, 800, "The quick brown fox jumped over the 

excessively long log and ran away into the forest."); 
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3.18 Touch Extension 
 

The touch extension allows BT82X to support Ilitek 251X, 213X and EETI EXC80W46 touch 
controller.  
 
This API is applicable to version “v1.0” of the “patch_touch” extension in EAB. 
 
The patch will update the operation of the register REG_TOUCH_CONFIG (base address 
0x7F00_6000) 

 

REG_TOUCH_CONFIG Definition 

31                                                                                    12 11 10                            4 3          0 

Reserved r/w r/w r/w 

Offset: 0x1B4                                                                                                    Reset Value: 0x0 

Bit 31 – 12: Reserved Bits 

Bit 11       : I2C_SPEED configuration 
                  0b’0:   400 KHz (default) 
                  0b’1:   100 KHz 

Bit 10 – 4 : I2C_ADDRESS of touch screen controller 
                  0x00: Auto-discovery address (default) 
                  0x38: FocalTech device address (e.g. FT5206) 

                  0x5D: Goodix device address (e.g. GT911) 
                  0x55: Sitronix device address (e.g. ST1633i) 
                  0x41: Ilitek device address (e.g. ILI2511, ILI2130) 
                  0x2A: Eeti device address (e.g. EXC80W46) 

Bit 3 – 0   : DEVICE_SELECT 

                  0b’0000: Auto-discovery (default) 

                  0b’0001: FocalTech 
                  0b’0010: Goodix 
                  0b’0011: Reserved 
                  0b’0100: Ilitek 
                  0b’0101: Reserved 
                  0b’0110: Sitronix 

                  0b’0111: Eeti 
                  0b’1000 to 0b’1111: Reserved 

Note: I2C_ADDRESS must match DEVICE_SELECT. If both I2C_ADDRESS and DEVICE_SELECT are 
set to zero, auto-discovery is triggered. In this mode, EVE probes the attached I2C touch controllers 
in ascending order of DEVICE_SELECT. 

Register Definition 1 - REG_TOUCH_CONFIG Definition 

Once the Touch Extension is loaded the device will auto-discover the connected touch controllers. 

To enable auto-discover during the CMD_CALIBRATE command, set the REG_TOUCH_CONFIG 
register to 0 (zero). 
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4 Coprocessor Faults 
 
Some commands can cause coprocessor faults. These faults arise because the coprocessor cannot 
continue. See Coprocessor Faults in BT82X Series Programming Guide for details on how to 
retrieve the error string. 
 
The possible error strings are: 
 

Error string Remarks 

image size Blur image size too large 

invalid address Register address invalid 

memory full Memory allocation space full 

nand fail NAND flash block is bad 

nand inv Flash block number out of range 

not nand Attempting a NAND flash command on a NOR flash 

Overflow Region nesting overflow 

SD error Error when SD card read using OPT_FS option 

SD transfer timeout The SD transfer timed out 

Underflow Region nesting underflow 

unsupported JPEG chroma 
YCbCr JPEG image must have chroma subsampling pattern 4:2:0 

only 

unsupported JPEG size 
YCbCr JPEG image is not a multiple of 16 bytes wide, or JPEG 
images with odd width or height 

Table 7 - Coprocessor Faults Strings 
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5 Deployment of Base Patch and Extension 
 
The EXTENSION tab in EVE Asset Builder (EAB) version 4.x lists the base patch and all the 
extensions. Patch version and a brief Description of the base patch and extensions can also be 
found. The base patch is mandatory while extensions are optional. User can select none or one or 
multiple extensions. Note that the generated patch file size is limited to 8192 bytes else the 
generation will fail. 
 

 
 

Figure 20 - Extension Tab 
 

The list of available patch and extensions are: 
 

• base (mandatory) 
• blur 
• dialogs 
• feedbackicon 
• fssnapshot 

• fswrite 
• keyboard 
• led 
• lvds 
• memory 

• nand 

• plotgraph 
• sevenseg 
• textangle 
• textscale 
• textticker 
• touch   
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There are four different Output Styles. Users may select one or all the output styles and click the 
GENERATE icon. The generated files can be found by clicking the OPEN OUTPUT LOCATION icon. 
 

   
 
The default Output Folder and Output Name is as below but users are free to amend it.  
 

 
 
The generated patch is uploaded to the BT82X after power on and must be installed by the 
coprocessor using CMD_LOADPATCH coprocessor command. Once installed the features of the 
included extensions are available to use. 
 

The patch code will be persistent in the BT82X until power-on reset or the RST_N pin is activated. 

 
More information about the Extension generator and the different output styles can be found on the 
Read Me tab. 
 

 
Figure 21 - Read Me Tab 
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5.1 CMD_LOADPATCH 
 

This command loads the patch to BT82X. This patch will contain the base patch or the base patch 
with extensions. During installation, the bundled base patch and each extension will push a version 
string to RAM_G memory starting at address RAM_REPORT (0x7F00_4800). This can be up to 128 
bytes long and is NUL terminated string. A developer can read back the string from the 
RAM_REPORT area to check the version string of the base patch and extensions. See Memory Map 
in BT82X Series Programming Guide for the location of the RAM_REPORT area. 
 

The format of the version string is as follows: 
 

 <name>;<base patch version>;<additional patch ids and versions…> 
 

The <name> tag is the name of the patch as set in the “Output Name” field of the Extension function.  

 

The <base patch version> is the version of the always included base patch which is discussed in 

Chapter 2 “Base Patch”.  
 
C prototype 

 

void cmd_loadpatch( uint32_t options ); 
 
Parameters 

 
options 
By default, the data is sourced from the command buffer, immediately following the command 
itself. Other sources can be selected using one of the following options:  

 
OPT_FLASH : flash memory is the source, see CMD_FLASHSOURCE in 
     BT82X Series Programming Guide. 
OPT_FS  : the filesystem is the source, see CMD_FSSOURCE in 
     BT82X Series Programming Guide. 
OPT_MEDIAFIFO: the media FIFO is used for the source, see CMD_MEDIAFIFO in 

     BT82X Series Programming Guide. 
 
Command layout 
 

+0 CMD_LOADPATCH(0xFFFF FF82) 

+4 options 

+8 byte1    

 …  

 byten  
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Examples 

 
To load patch_base.bin from the host: 
 

 
Code Snippet 34 - CMD_LOADPATCH Example 1 

 

#include <stdint.h> 

#include <stdio.h> 

#include <string.h> 

 

#define PATCH_INFO_ADDRESS RAM_REPORT 

#define REPORT_SIZE 32  // 32 * 4 = 128 bytes 

#define PATCH_SIZE 3072  // 3 Kbytes 

 

void load_patch_and_print_info(void) { 

uint32_t patch_buf[PATCH_SIZE]; 

uint32_t report_buf[REPORT_SIZE]; 

uint32_t file_size; 

int x = 0; 

FILE * fp = fopen("patch_base.bin", "rb"); 

 

fseek(fp, 0, SEEK_END); 

file_size = ftell(fp); 

rewind(fp); 

fread(patch_buf, 1, file_size, fp); 

 

    // Load patch 

    cmd_loadpatch(0); 

while(x < file_size) { 

 cmd(patch_buf[x] | (patch_buf[x + 1] << 8) | 

 (patch_buf[x + 2] << 16) | (patch_buf[x + 3] << 24)); // 32-bits 

 x = x + 4; 

} 

// Wait for REG_CMD_WRITE = REG_CMD_READ 

while(rd32(REG_CMD_WRITE) != (REG_CMD_READ)); 

 

// Read patch info from RAM_REPORT 

for(int i = 0; i < REPORT_SIZE; ++i) { 

 report_buf[i] = rd32(PATCH_INFO_ADDRESS + (i * sizeof(uint32_t))); 

} 

 

// Cast to char* to print as string 

printf("patch info: %s\n", (char *)report_buf); 

} 

 

/*  

patch info: patch_base;1.1; 

*/ 
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To load patch_base.bin from the root directory of the SD card: 
 

 
Code Snippet 35 - CMD_LOADPATCH Example 2 

 

#include <stdint.h> 

#include <stdio.h> 

#include <string.h> 

 

#define PATCH_FILE "patch_base.bin" 

#define PATCH_LOAD_OPTION OPT_FS 

#define PATCH_INFO_ADDRESS RAM_REPORT 

#define WORD_COUNT 32    // 32 * 4 = 128 bytes 

 

void load_patch_and_print_info(void) { 

    uint32_t buffer[WORD_COUNT]; 

 

    // Load patch file 

    cmd_fssource(PATCH_FILE, 0); 

    cmd_loadpatch(PATCH_LOAD_OPTION); 

 

    // Read patch info from RAM_REPORT 

    for (int i = 0; i < WORD_COUNT; ++i) { 

        buffer[i] = rd32(PATCH_INFO_ADDRESS + i * sizeof(uint32_t)); 

    } 

 

    // Cast to char* to print as string 

    printf("patch info: %s\n", (char *)buffer); 

} 

 

/*  

patch info: patch_base;1.1; 

*/ 
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6 Contact Information 
 
Refer to https://brtchip.com/contact-us/ for contact information. 
 
Distributor and Sales Representatives 
 
Please visit the Distribution Network – IC & Module (brtchip.com) page for the contact details of our 
distributor(s) and sales representative(s) in your country. 
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Appendix A – References 
 

Document References 
 

DS_BT820 datasheet 
 
BT82X Series Programming Guide 
 

Software References 
 
python-bt82x-dev 

 
Eve-MCU-Dev 
 

EVE Asset Builder (EAB) 
 

Acronyms and Abbreviations 
 

Terms Description 

API Application Programming Interface 

ASCII American Standard Code for Information Interchange 

BMP Bitmap 

BIN Binary 

DDR RAM Double Data Rate Random-Access Memory 

EVE Embedded Video Engine 

EAB EVE Asset Builder 

FIFO First In First Out buffer 

GUI Graphical User Interface 

JEIDA Japan Electronics and Information Technology Industries Association 

JPEG Joint Photographic Experts Group 

JSON JavaScript Object Notation 

LED Light-Emitting Diode 

LVDS RX Low-Voltage Differential Signaling Receiver 

MCU Micro controller unit 

MPU Microprocessor Unit 

RAM Random Access Memory 
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ROM Read Only Memory 

RXCKO Receiver Clock Output 

SD Secure Digital 

SPI  Serial Peripheral Interface 
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