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APPLICATION NOTES

4D-AN-00112

This application note explains how to access the uSD card mounted on a
Picaso or a Diablo16 display module in the Serial environment. Here is a list
of items required to replicate this application:

e Any of the following Picaso display modules:

uLCD-24PTU uLCD-28PTU uVGA-III
gen4-uLCD-24PT gen4-uLCD-28PT gend-uLCD-32PT

and other superseded display modules which support the ViSi
environment

e The target module can also be a Diablo16 display

gen4-ulLCD-24D gen4-ulLCD-28D gen4-ulLCD-32D
gen4-ulLCD-35D gen4-ulLCD-43D gen4-ulLCD-50D
gen4-ulLCD-70D
Series
uLCD-35DT uLCD-43D Series uLCD-70DT

Visit www.4dsystems.com.au/products to see the latest display

module products that use the Diablo16 processor.

4D Programming Cable / uUSB-PA5/uUSB-PA5-II

for non-gen4 displays (uLCD-xxx)

4D Programming Cable & gen4-1B / gen4-PA / 4D-UPA,
for gen-4 displays (gen4-uLCD-xxx)

micro-SD (uSD) memory card

Workshop 4 IDE (installed according to the installation document)

When downloading an application note, a list of recommended
application notes is shown. It is assumed that the user has read or
has a working knowledge of the topics presented in these
recommended application notes.
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Application Overview

In this application note, the basic commands available for accessing a FAT16-
formatted uSD card are discussed. The sample application uses the File
Mount, File Open, File Write, File Read, and File Close commands to show
the basics of writing to and reading from a uSD card.

This application note uses a Picaso display module as the sample model,
but the procedures are also applicable to Diablo16 display modules. The
main difference between a Picaso display and a Diablo16 display with
respect to the Serial environment is the bytes used for the serial commands.
The serial command bytes for clearing the screen and sending a string, for
instance, are different for each graphics processor.

Picaso Diablo16

OXFFCD OXFF82
[Putstring  JUIGE 0x0018

A user with a Diablo16 display module must have to consider this fact when
using this application note as a reference.
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Setup Procedures

The display must be configured as a slave device first before it can be
controlled by a host. For instructions on how to launch Workshop 4, how to
connect the display module to the PC, and how to configure the display as a
slave device, kindly refer to the section “Setup Procedure” of any of the
application notes below. Choose according to your display module’s
processor.

Serial Picaso Getting Started - The SPE Application

Serial Diablo16 Getting Started - The SPE Application

These application notes also introduce the user to the Serial Protocol thru
the use of the Serial Commander.

Control the Display

Clear the Screen
1
Gfx Tt Media Img File Snd Touch — Other

() giv_BevelShadow () gfs_FrameDelay () gfx_ PutPixel
() gfs_Bevehidth () gix_Get
() gfx_BGecolour () gfs_GetPizel
() gfs_Buttan () gfx_Line
() gfx_ChangeColour () gf=_LinePattern
(") gfs_Circle () gf_LineTo
() gfx_CircleFilled () gis_MaoveTo
(_) gf+_Clipping (") gfw_Orbit

-::;Z- gfs_Cliptir ~ ) gfs_OutlineColaur
i@ gfx_Cls 2 | gfs_Panel
() gfs_Contrast . gfs_Palpgon

'3:?1' gf+_PalygaonFilled

() gfs_Elipse
() afs_ElipseFiled () afs_Palpline

() gix_Rectangle

() gi_RectangleFiled
() gfx_ScreenCopyPaste
() gfx_ScreenMode

() gfx_SetClipR egion

() gfw_Slider

() ghw_Transparency

'3:3' afx_TransparentColour
() giw_Triangle

() gix_TriangleFilled

=t T

The bytes sent and received are:

gfx_CIs[FFCD ] 0.020 (ACK)

The screen should now be cleared.
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Mount the uSD Card

Mount a FAT16-formatted uSD card on to the display module. Go to the File

tab and select file_Mount.

‘ 1
[3fx Tut Media  Img File hd Touch — Other

The bytes sent and received are:

file_Mount[FF03] 0.110 (ACK 5447 0x 1547)

This command starts up the FAT16 disk file services and allocates a small 20

() file_CallFunction () file_GetC () file_Putif
() file_Close () file_GetS () file_Read

() file_Count () file_Getw (7 file_Prewind
(1 file_Dvir (" file_Image {7 file_Fiun

() file_Erase () file_Index () file_ScreenCapture
() file_Error 2 (") file_LoadFunction (I file_Seek

() file_Exec (" file_LoadimageCortral () file_Size

() file_Exists (®) file_Mount () file_Tell

() file_FindFirst (" file_Open {7 file_ Unmount
() file_FindFirstFiet () file_Playwfay 7 file_write

() file_Findtext () file_PutC

() file_FindM extFiet (7 file_PLts

@t

(0x00) if unsuccessful.

Create a File

0x1547 hexadecimal in this example) if the command is successful, or zero

To create a file, select file_Open in the File tab and input the filename and

byte control block for subsequent use. The file_Mount command must be 5

sent before any other FAT16 file related functions can be used. The response
will be an ACK (0x06) followed by a non-zero number (5447 decimal or

The bytes sent and received are:

mode. 1
Gy Tt Media Img File Snhd Touch — Other
(J file_CallFunction () file_GetC () file_Puti
(" file_Close ) file_Gets () file_Fiead
() file_Court () file_Getw () file_Rewind
(" File_Drir ) file_Image () file_Pun
(_J file_Erase () file_lndes (") file_ScreenCapture
(" file_Emrar (" file_LoadFunction (I file_Sesk
(" file_Exec () file_LoadimageContral () file_Size
() file_E wists () file_Mount T file_Tell
() file_FindFirst (@) file_Open () file_Unmount
() file_FindFirstFiet () file_Playiaisy () file_wfrite
() file_Firndh et () file_ Pt
7 file_FindMextFiet () file_PutS
3 4 |
Filename |SAMPLE. bet Mode |w .
»-Send
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file_Open[000A "SAMPLE. tet™ 'w'] 0.039 (ACK 5162 Ox142A)

The returned value “5162” or “Ox142A” in hexadecimal is the 16-bit file
handle. This value could be different in your case.

The filename parameter is the name of the file to be opened (passed as a
string). The mode parameter can be any of the following:

FILE_READ or ‘r
FILE_WRITE or ‘W’
FILE_APPEND or ‘@’

Note: If a file is opened for write mode 'w', and the file already exists, the
operation will fail.

This command creates a new text file named “SAMPLE.txt” in the uSD card.
The mode is ‘W’, which means that the file is opened for writing. The display
replies with the file handle if the file exists or if opened successfully. The
file ‘handle’ that is created is now used as reference for further file
commands such as “File Close”, etc.

For File Write and File Append modes ('w' and 'a') the file is created if it does
not exist. If the file is opened for append and it already exists, the file pointer
is set to the end of the file ready for appending, else the file pointer will be
set to the start of the newly created file.

If the file was opened successfully, the internal error number is set to O (i.e.
no errors) and can be read with the “File Error” command. For File Read
mode ('r') the file must exist else a null handle (0x00, 0x00) is returned and
the 'file not found' error number is set which can be read with the “File
Error” command.
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Write a String to the File

To write a string to the file, select file_PutS in the File tab and input the
string and file handle. Note that the file handle refers to “SAMPLE.txt”,
which was opened previously.

Gfx Tt Meda Img  Fie « 1 Other

() file_CallF unction () file_GetC ) le_Putw!

() file_Close () file_Gets O file_Read

() file_Count () file_Geti! () file_Fiewind

() file_Diir () file_Image () file_FRun

(I file_Erase ) file_Index () file_5creenCapture
() file_Eror () file_LoadFunctian () file_Seek

) fle_Exec () file_LoadimageContal  ( file_Size

() file_Esists () file_Mount " file_Tel

() file_FindFirst J file_Open ) file_Unmount

() fle_FindFirstRi 2 () file_Playwity ) file_wite:

() file_FindMext () fle_PutC

() file_FindMextR: (®) file_Put5 a

3

StringOut |Hello World! Handle 5162 2 «

(= 4m@

The bytes sent and received are:

file_PutS[0020 Hello World!™ 1424] 0.022 (ACK 12 0x000C)

This function writes a null terminated string to the file, at the position
indicated by the associated file-position pointer and advances the pointer
appropriately. The file must be previously opened with 'w' (write) or 'a'
(append) modes. The display replies with an ACK and the number of
characters written (excluding the null terminator).

Close the File

To close the file, select file_Close in the File tab and input the file handle.
Note that the file handle refers to “SAMPLE.txt”.

Giv  “Tet  Media ‘Img  Fie « 1 o Other
() file_CalFunctan 2 " file_GetC ) file_Pufiws
(®) file_Close ) file_Gets () file_Read
) file_Count () file_Gefws ) file_Rewind
) file_Dvir () file_Image " file_Run
 file_Eraze () file_lndex (" file_ScreenCapture
" file_Errar () file_LoadFunction iile_Seek
) file_Exec () file_LoadimageContral () file_Size
() file_Exists () file_Mount () file_Tell
) file_FirdFirst () file_Open ) file_Unmaunt
) file_FindFirstFiet () file_ Playhadang ) file_white
) file_Findtext () file_PutC
() fil=_Firdt extFiet () file_ Puts
3
Handle |5152 =

= 4mb

Page 7 of 12 www.4dsystems.com.au



APPLICATION NOTES

4D-AN-00112

The bytes sent and received are:

file_Close[FF18 142A] 0.015 (ACK 1 0x0001)

The file_Close command will close a previously opened file. The display
replies with an ACK and the status. Value of status can either be “1”, which
means that the file was successfully closed, or “0”, which means that the file
was not closed.

Unmount the uSD Card

To unmount the uSD card, select file_Umount in the File tab and click on the
send button.

Gl Tt Meda Img  Fie i 1 b Other
() file_CalFunction () file_GetC () file_ Pty
(" file_Cloze (ile Gets () file_Read
() file_Court (7 file_Gefad () file_Rewind
() file_Dir (" file_Image ) file_Fiun
() file_Eraze () file_lndes () file_ScreenCapture
() file_Erar {7 file_LoadFunction (file_Seek
(1 file_Exec (" file_Loadlmag ol file_Size
(" file_Ewists () file_Mount (file_Tel
(" file_FindFirst (Jfile_Open (@) file_Unmaunt
() file_FindFirstFiet (file Playhwiay () file Wit
() file_FirndM st () file_PutC
() file_FindM extFet () file_Puts

=y T

The bytes sent and received are:

file_Unmount[FF02 ] 0.004 (ACK)

The file_Unmount command releases any buffers for FAT16 and unmounts
the Disk File System. The display replies with an ACK.
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Edit the Contents of the Text File

In the file explorer in Windows, the file “SAMPLE.txt” should be present in
the uSD card.

Remaovable Disk (H:) w O Search Removable Disk (H:) 9

-~

Mame Type Size

| 2 Date modified

[ samPLETXT TXT File 1KB |

The file should also contain the string “Hello World!”.

File Edit Format View Help
Hello World!

Append a string to the file. Here, the string “Hello 4D Systems!” is added.

File Edit Format View Help
Hello World! Hello 4D Systems!

Save the file, unmount the uSD card from the PC, and mount it back to the
display module.
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Mount the uSD Card

With the uSD card mounted onto the display module, it is necessary to

perform a file_Mount first before sending any FAT-16 command, as was

demonstrated earlier.

1
Gl Tt Media Img File ‘ Touckh  Other
() file_CalFunction () file_GetC ) file_Putw/
() file_Close () file_GetS () file_Read
() file_Count (7 file_Getw {7 file_Frewind
() file_Dir () file_lmage " file_Fiun
() file_Erase () file_Index () file_ScreenCapture
() file_Emor 2 (" file_LoadFunction (" file_Seek
() file_Exec (" file_LoadimageCortral () file_Size
(I file_Exists (®) fil=_Mount I file_Tell
() file_FindFirst () file_Dpen ) file_Inmount
() file_FindFirstFiet () file_Playwfay 3 file it
() file_Firndh ext () file_PutC
() file_FindM extFiet (7 file_PLts
@t

Open a File for Reading

To open an existing file for reading, select file_Open in the File tab and input

the filename and mode.

3

[fx Tut kMedia Img File .!!

i file_CalFunction () file_
() file_Clage (1 file_
() file_Caunt [ file_|
() file_Dvir ) file_
() file_Erase () file_
() file_E reaar (I file_
() file_Exec () file_
() file_Ewists () file_|
() file_FindFirst (@ file_
() file_FindFirstRiet ) file_
() file_FirdM et 1 file_
() file T et et il

GetC

Gets

et

Irmange

Index
LoadFunction
LoadimageCantral
b ount

Open
Playiafihs
PutC

Puts

1
Touch — Other

() file_Putw!

() fle_Read

() file_R ewind

() file_Fiun

() flle_SereenCapture

1 file_Seek

O fle._Size
file_Tel

1 file_Unmount

() file_adrite

Filename |SAMPLE.txt

Mode

—

(= s

The bytes sent and received are:

file_Open[000A "SAMPLE. bet™ '] 0.022 (ACK 5162 0x 1424)

The returned value “5162” or “0x142A” in hexadecimal is the 16-bit file
handle. This value could be different in your case. As discussed earlier, the

mode ‘r’ means that the file is opened for reading.
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Read a String from the File

To read a string from a file, select file_GetS in the File tab. Input the size
(maximum number of bytes to be read) and handle. We are expecting 30
characters from the file “SAMPLE.txt".

Gt Tt “Meda ‘“Img  Fie « 1 NS
() file_CallFxs=tion () file_GetC () Fle_Putiw!
() file_Clal 2 (®) file_Get5 () file_Read
() file_Court () file_Getw O file_Rewind
() file_Dir () file_Image (") file_Riun
(Jfile_Erase (" file_Index (" file_ScreenCapture
(" file_Errar (7 file_LoadFunction () file_Seek
() file_Ewec {Jfile_LoadlmageContral () file_Size
() file_E wists () file_Mount (7 file_Tel
() file_FindFirst () file_Open @ Tio Wiy
() file_FirdFirstFiet (7 file_Playhwitsyd ) fle_white
) file_FindN et () file_PulC
() file_FindMextRet () fle_Puts 4
: Size |40 = Handle 5162 .
= L

The sent and received bytes are:

|ﬁIE_I.‘SetS[IIIIIIIIII-r 0023 1424] 0.042 (ACK 30 0x001E, "Hello World! Hello 4D Systems!™) |

This function reads a line of text from a file at the current file position
indicated by the associated file-position pointer (set by the “File Seek” or
“File Index” commands) and advances the pointer appropriately. Characters
are read until either a newline or an EOF is received or until the specified
maximum "size" is reached. In all cases, the string is null terminated. The
file must be previously opened with 'r' (read) mode.

The display replies with an ACK, the number of characters in the string, and
the string itself.

Note: Before unmounting the uSD card from the display, it is necessary to
close open files and perform a file_Unmount, as was demonstrated
previously.
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Proprietary Information

The information contained in this document is the property of 4D Systems Pty. Ltd. and may be the subject of patents pending or granted, and must not be

copied or disclosed without prior written permission.

4D Systems endeavours to ensure that the information in this document is correct and fairly stated but does not accept liability for any error or omission. The
development of 4D Systems products and services is continuous and published information may not be up to date. It is important to check the current position
with 4D Systems.

All trademarks belong to their respective owners and are recognised and acknowledged.

Disclaimer of Warranties & Limitation of Liability

4D Systems makes no warranty, either expresses or implied with respect to any product, and specifically disclaims all other warranties, including, without
limitation, warranties for merchantability, non-infringement and fitness for any particular purpose.

Information contained in this publication regarding device applications and the like is provided only for your convenience and may be superseded by updates.
It is your responsibility to ensure that your application meets with your specifications.

In no event shall 4D Systems be liable to the buyer or to any third party for any indirect, incidental, special, consequential, punitive or exemplary damages
(including without limitation lost profits, lost savings, or loss of business opportunity) arising out of or relating to any product or service provided or to be
provided by 4D Systems, or the use or inability to use the same, even if 4D Systems has been advised of the possibility of such damages.

4D Systems products are not fault tolerant nor designed, manufactured or intended for use or resale as on line control equipment in hazardous environments
requiring fail — safe performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life
support machines or weapons systems in which the failure of the product could lead directly to death, personal injury or severe physical or environmental
damage (‘High Risk Activities’). 4D Systems and its suppliers specifically disclaim any expressed or implied warranty of fitness for High Risk Activities.

Use of 4D Systems’ products and devices in 'High Risk Activities' and in any other application is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless 4D Systems from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any 4D Systems intellectual property rights.
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