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Description

This Application Note is dedicated to explaining how to display an image on a 4D SGC module
using the FAT Controller Software Tool. The FAT Controller is effectively emulating that of a host
micro-controller, which is used to control the functionality of the SGC display module. In order to
undertake this Application note, the following items are required:

e Any 4D SGC Display Module

e Windows based PC

e 4D Programming Cable

e Micro-SD (uSD) Card

e FAT Controller Software Tool

e Graphics Composer Software Tool

Application Overview

Displaying an image on a 4D Screen Module is one of the most essential tasks to know how to do.
For SGC modules, it is possible to test and experiment with images, prior to implementing a host
micro-controller to carry out such a task. The FAT Controller is capable of generating serial
commands directly to the 4D module via a Windows based PC. This Application Note will explore
ways to prepare an image, as well as the necessary steps to display it.

Display Module (SGC)

4D Programming Cable

PC Running FAT Controller

© 2011 4D Systems www.4dsystems.com.au Page 2 of 10



Application Note 4D-AN-1002

Setup Procedure

FAT Controller & Graphics Composer Software Tools

Firstly, you will need to download two software tools from the 4D Systems website titled FAT
Controller and Graphics Composer. The FAT Controller is used to establish communication wit
hthe SGC module and send the necessary serial commands. The Graphics Composer is used to
decompress an image into 4D format, which is essential for correct display functionality. The FAT
Controller and the Graphics Composer can be sourced from the following links respectively:

http://www.4dsystems.com.au/prod.php?id=70

http://www.4dsystems.com.au/prod.php?id=50

Preparing an Image

Open the Graphics Composer software and begin by adding at least two different images that are
the same resolution as the screen you are testing. For example; if you are using a uLCD-32PT(SGC),
the resolution will be 240x320; whereas if you are using a uOLED-96-G1(SGC), the resolution will
be 96x64. Sample images can be found by doing a simple internet search. Save these somewhere
on your computer hard drive. Click on the ‘Add’ button found in the bottom left hand corner.
Ensure that the default X and Y position are set to zero, so that the image is built from the upper
left hand corner of the screen. If this is not done, only certain portions of the image will be seen.
Select the screen size of the module in the bottom right hand corner.

[% Sample Images for SG

File About

)

Entries

Andient-Wolf-240x320.jpg
dolphins-wallpaper-240x32(
horsehead-240x320.jpg

Butterfly_Mobile_Wallpaper[3].jpg
Name: Butterfly_Mobile_Wallpape Edit

Source: Butterfly_Mobile_Wallpaper[3].jpg

Position
DefaultX: 0 &} DefaultY: 0
)

« @

Width: 240 Height: 320

J

D Ignore screen size constraints

Source window

Left: 0 Top: 0

Wy @w
@H @

Width: 240 Height: 320

Image Attributes

[CITled  Tile Width: 2

& (Notint size)
Tile Height: 2 &) (Notint size)

Bit Depth
®©s @ 16

Offset: 0x96800 Size: 153,606(0x25806)

Screen size
()96 x64

@ 240 x 320
) 128x 128
) 160 x 128

(©) 320 x 240

-

) Custom (200 & 200

0
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Application Note 4D-AN-1002

Following this, click the ‘build’ button indicated by the small chip near the top of the screen. lil

Building the Output

The Build Output screen will appear. One of two options can be chosen for this example; ‘4DGL,
SGC Picaso — uSD Raw — GCI at Specified Offset’ or ‘SGC — uSD Raw’. Different SGC commands
would be used in each case, however, in this example, select ‘4DGL, SGC Picaso — uSD Raw — GCl at
Specified Offset’. Enter the Sector offset to zero, as this will starting point for data in the RAW
section. In addition, select the Drive where the uSD is stored. Click OK.

# Build output = | B |

Build Type
4DGL, SGC Picaso - GCI - FAT Selected Folder
@ 4DGL, SGC Picaso - usD Raw - GCI at Specified Offset

4DGL - PoGa
4DGL - PoGa Common Storage Area(CSA)
5GC -uSD Raw

Drive: |F = | Partitioned FAT(938.00 ME) RAW(933.00 ME)

Felder: |B: 14D mizciady
File:
Sector offset (0x or & for hex) 0 l

Offset will be from start of drive, or existing RAW area
Approx Space required: 752,50 KB (1505 Sectors) I
o OK

RAW to F(1) at Sector offset0

Save Destination

You will be prompted to save the file in a destination folder. Choose somewhere convenient to
locate. Only the text files will be saved at this location. By default, files are saved in the destination
folder where the Graphics Composer is saved.

Test Simulation

Now that the images are stored on the uSD, the FAT Controller can be used to test simulation with
a host microcontroller and verify results by displaying the images on the screen.
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Simulation Procedure

PC Connectivity

Load the uSD card into the screen module and plug the module into the computer using a 4D
Programming Cable or, USB cable and either a uUSB-CE5 or uUSB-MB5 converter (All of which can
be purchased from the products page on the 4D website).

http://www.4dsystems.com.au/products.php

Open the FAT Controller software and select the COM PORT that the Module is connected to; then
click Open.

’ v
43 4D FAT Controller F=- o o0

Comms Setup
Pou[coMs <] | Speed[s00 <] Open | & setings |

icro- ware Hev: 10 Fware Rev: 19 H res: 200 V1T 320 (Fleaso)

Select the port your device is connected to, or ‘No For Goldelox devices also select the initial speed.
Display' for display simulation. Then click Open
For Display Simulation also set 4Drom in settings See the manual for more information.

»

Lo Copy to Clipboard

4 T
SavetoBMP | [ Maanify Screen

4D FATcontroller, Version 0.1.0.13

An assortment of settings will now be displayed, that allow the user to send and receive
commands from the screen; just like what would be done with a separate host processor.

FAT Controller Settings

Firstly, click on the ‘Settings’ button in the upper middle of the screen. —Qﬂ Selgs |

Uncheck the 3™ box down; ‘Simulate Copy MC to Screen by reading uSD (Slow)’. This will improve
the speed of the data transfer. Click OK.
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P—
Settings A

[

Bom Image

|E:\Users\usel\DDwnloads\F.-’-‘«T-contloller-HevD.'l.D.13\Disp\H\uDLED-1 28-51.4DFﬂ J

The ROM image will be uzed for all Fonts

If FAT Cantroller is opened in no Display mode the display parameters will also be uzed
fram the RO

Load from display needs to save the screen to wSD first before it can load it
onto the zoreen. Pleaze specify a starting sector to wite to on the uSD card

-
-

100000

Sirulatior
[~ Simulate commands on PC, if possible

I [v Simulate Display Object by reading uSD [Slow) I

[~ Simulate Copy MC to Screen by reading uSD [Slow)
[~ Simulate Digplay YWideo by reading uSD [Wery slow)]

0K

MuSD Card Initialisation

Initialise the uSD card by first selecting the ‘Raw SD’ Tab, then clicking on the ‘Init uSD’ button
found in the middle on the left hand side. Two commands should appear in the log as indicated in

the diagram below.

@ 07 oot —— ) bl

Comms Setupr \Version 0.000 [56 00] <00 1019 24 32

[ e T | | Oose | g Setiogs | | |2DRom fle not found. cannotsimelate Display

AR
Micra-OLED  Hware Rew: 10 Fware Rev: 19 Hres: 240 W res: 320 (Picasa) Init uSD 0,125 [40 63] ek
Gt Status 0.000 [FA] <F8>
Device Status
I3 ~ = I3 |
Script Commands | Sound Tests | Touch |
Geneal | GraphicsPtl | GrephicsPt2 | TestFunctions | Fat | 1/0 Raw SO
@A - Set Address @C Copy screen to Memory card
SetAddr | Add H: |0 3] AddL:|0 = Copy Serto MC Posw/0 3| Posyf0 =

@R - Read

@r - Read Byte
FAead Bpte

Read Sect |AddH: |0 3] AddL:|0 *

(@ - Write Sector

‘Wiite Sect [AddH: |0 3

W@ - Write Multiple Sectors
“wiite Sectors | Statting Sestar: |0 =
@P - Run Script (Prograta)
Execute |AddH: |0 S| AddL:

@0 - Display Ohject

Display 0BJ | &dd H: [0 2] Add L

wid[5 2] Hig[20 2] a0 =] adfo =
@1 Copy Memory card to Screen

Copy MC to Scr Posx|0 & Posy|0 §
wid[s0 4] Hig[2o 2] a0 2] ado 2

@YV - Play Video

PlayVideo |Pas |0 2! Pos'f: |0 2 DMa
Delay [10 3] AddH: [0 3] AddL[20%6 3

@ - Write Byte

wiiteByte | [z

Sector

SavetoBMP | [ Maonify Screen

AddL: |0 *

Clear Log Copy to Clipboard

Now click on the ‘General’ Tab and select the ‘New Fmt Images’ button found in the central area
of the screen. The ‘New Fmt Images’ button is specific to the ‘4DGL, SGC Picaso — uSD Raw — GCl at
Specified Offset’ option that was selected before. If the ‘SGC — uSD Raw’ setting was selected, then
the ‘New Fmt Images’ will be replaced with ‘Old Fmt Images’. For this example however, follow

the steps shown.

© 2011 4D Systems

www.4dsystems.com.au

Page 6 of 10



Application Note

4D-AN-1002

4 4D FAT Controller

=

Comms Setup
Pat[coMs -]

Speed (3500 |

Device Status

~ ~ ~ ~
Seript Commands | Sound
General | Graphics P | Graphics P2 |

Repize Coor | [ [

Enable
Left
Set Speed

Protect FAT

Statx [0 2]
Endx[64 =

Starty: [0 %
Endy[64 =

Micro-OLED  Hware Rev: 10 Fwiare Rew: 19 Hores: 240 Vres: 320 [Picasol

45 - Scroll Controt

“ersion 0.000 (56 00] <00 10 19 24 32>
4DRom file ot found, cannat simulate Display
Get Status 0.000 [74] <F8>

Init USD 0,125 [40 B3] <Ack>

Cose | 8§ setings |

Contral 0,015 53 05 00) <Ack>

|

=
Tests | Touch
TestFuncions | Fat | 1@ | RawsD |
Y - Display Contral
Backlight on Display on

Contrast

Set val [3 3
Power On

Disable

[~ Magnify Scieen
Right Drientation SEB NP oy
* Partrait " Landscape
i |  PotrsitR " Landscape Rl
Wew Fmt Images Tauch on
Unprotect FAT
Z-Sleep
Skep | SecsMax[B0 =
‘Wake orr Turh off
[ Touch [~ usD
[ Serial 7 Sound
I Pin0 Chg I Tauch
I Pinl Chg

Clear Log Copy to Clipboard

Copy Memory Card to Screen

Go back to the ‘Raw SD’ Tab and draw your attention to the ‘Copy Memory card to Screen’ Section

as indicated below. Set the X and Y variables to zero, for the same reason as mentioned before.
The Address High (AdH) and Address Low (AdL) need to be set based on the results of the GC file
generated from the Graphics Composer. Open the location of the GC file and open the .txt that

was created that is the same name as the GC file. This can be found where the file was saved

earlier.

43 4D FAT Controller

= | B ez |

Comms Selup

@A - Set Address

SetAddr | AddH: |0 =) Add L0 *

@r - Read Byte @ - Write Byte

Wersion 0.000 [56 00 <00 1019 24 32>

@C Copy screen to Memory card

Copy ScrtoMC | Posw|0 3] Pospe|0 &
Wwid|50 5] Hig|20 5| AdH|D %] AdL|0 =

Read Byte
@R - Read Sector

ReadSect |AddH: [0 =] addL[0 =

Wite Byte | [z

@] Copy Memory card to Screen

(CopyMCioSer | Posw[0 3] Posyfd %
afo 2feafo 2

SavetaBMP | [ Magnify Screen

@W - Write Sector
Wiite Sect | AddH: (0 3] AddL:|0 =

@i
Init uSD

@@V - Write Multiple Sectors
‘wirite Sectors | Starting Sector |0

@P - Run 3cript (Program)

Execute |AddH: |0 + addL: |0 3

@O - Display Object

Display 0B | AddH: [0 2] addL o 2

@Y - Play Video

Play ¥ideo |Pos¥: |0 3| Pos: |0 | DMA|
| AddL:|40% <

Delay |10 < AddH: |0

Pert [COM4 Speed: 9600 - Bl ‘ Settings ‘ DR om fle not found, cannet simlate Display
l = =] & Gie Status 0.000 [74] <FB>
MicioOLED  Huare Rev: 10 Fware Rev: 19 H res: 240 ¥ res: 320 [Ficaso) Jrit WD 0125 [40 58] < cko

Giel Status 0.000 [74] <F&>

Device Status || Comy Memory card ta screen 0,034 40 43 00 00 00 00 00 00 00 <Ack>

rd g F rd rd

Seript Commands Sound Tests | Tauch |
Gereral | GrophicsPtl | GraphicsPtz | TestFuncions | Fat | 1O Raw 5D

ClearLog | Copyto Clipboard

m
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Extracting the Sector Offset Hex Address

Included in the .txt file are various details about each image created. From Here the AdH and AdL
values can be extracted. Refer to the first image listed and draw your attention to the first line of
hexadecimal values. See the highlighted region.

| Sample Images for SGC Transfer - Notepad . o0

File Edit Format View Help

L
F - -
5GC (Serial Graphics Controller) PLATFORM OUTPUT FILE

This build option is not applicable to Goldelox sSGC
Must set 'New image format’ for usage on Picaso SGC
Data:

0x59, 0x06, Ox00

4DsL command:

control(6,0)

m

RS

File "ancient-wolf-240x320.jpg" (ancient-wolf-240x320.jpg)
Sector Address 0x1D5001
X =0 Y =0 width = 240 Height = 320 Bits = 16

Disnlay Tmace from Memory rard (carial command)-
Syntax:

@, I, x, y, Sectoradd(hi), sectoraAdd(mid), sectoradd(lo)
Picaso Data:

0x40, 0x49, 0x00, 0x00, Ox00, 0x00, 0x00, Ox00, OXO0
PTCa50 Data WIth FAT PFOTECTIoN OT .

0x40, 0x49, 0x00, 0x00, 0x00, Ox00, OxlD, Ox50, OxO1
4DsSL command :

NewUsDImage(0, 0, 0x000000)

4D5L command with FAT Protection off:

NewusDImage(0O, 0, Ox1D5001) i

File "dolphins-wallpaper-240x320.jpg"” (dolphins-wallpaper-240x320.jpg)
Sector Address Ox1D512E

X =0 Y =0 width = 240 Height = 320 Bits = 16

Display Image from Memory Card (Serial Command):

Syntax:

@&, I, x, y, Sectoradd(hi), sectoraAdd(mid), sSectoradd(lo)

The Hex values must be converted to decimal and then entered into the FAT Controller. The 3™
last set of Hex is the AdH value, whilst the 2" |ast and last combined make up the AdL value. An
example follows:

| Sample Images for SGC Transfer - Notepad o o[ S

File Edit Format View Help

4psL_command with FAT Protection off: o
NewUsDImage(0, 0, Ox1DS25B)

File "venusblues-240x320. jpg" (venusblues-240x320.jpg)
Sector Address 0x1D5388
X =0 Y = 0 width = 240 Height = 320 Bits = 16

Display Image from Memory Card (Serial Command):
Syntax:

@, I, x, ¥, sectoradd(hi), sectoradd(mid), sectoradd(lo)
Picaso Data:

0x40, 0x49, 0x00, 0x00, Ox00, 0x00, 0x00, 0Ox03, OX87
Picaso Data with FAT Protection off:

0x40, 0x49, 0x00, 0x00, Ox00, O0x00, Ox1D, Ox53, OxBE
4psL_command:

NewusDImage(0, O, Ox000387)

4psL command with FAT Protection off:

NewusDImage(0, O, 0x1D5388)

File "Butterfly_Mobile_wallpaper[3].jpg" (Butterfly_Mobile_wallpaper[3].jpg)
Sector Address Ox1D54E35
X =0 Y = 0 width = 240 Height = 320 Bits = 16

Display Image from Memory Card (Serial Command):
syntax:
@, I, X, ¥, sectoradd(hi), sectoradd(mid), sectoradd(lo)

Picaso Data:
0x40, 0x49, 0x00, 0x00, 0x00, axao
Picaso Data with FAT Protection of

0x40, 0x49, 0x00, 0X00, 0X00, 0x00, 0x1D, OX54, OXBS
4psL command :

NewusDImage(0, O, 0x000484)

4psL command with FAT Protection off:

NewusDImage(0, O, 0x1D54B5)

m
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e AdH =0x00 (Hex) = 0 (dec)

e AdL=0x04B4 (Hex) = 1204 (dec)

e Converting hexadecimal to decimal can be done using your computer’s scientific
calculator or searching for an internet website application.

Displaying Images at Varying Sector Offsets

Insert these values back into the FAT Controller and click the ‘Copy MC to Scr’ button. The image
should now be displayed. By entering the various image addresses found in the .txt file, each
different image can be displayed. You will notice that these addresses are spaced at equal

intervals apart.

4} 4D FAT Controller o ) i
Comns Setup Init uSD 0,125 [40 63] <Acks -
Port:[ COM4 Speed: | 9600 - Close ‘ ], Settings | Gt Status 0,000 [74] <F85
MicioOLED  Hware Rev: 10 Fware Rev: 19 H res: 240 V res: 320 (Ficaso) Eg;‘y’ﬂfﬂfgﬁ'ﬂi223;§‘°§>W 140145 00 00 00 00 00 00 00 cdek>
Copy Memary ard to scresn 0515 [40 43 00 0000 00 01 00 28] <Na responise
Dievioe Statss Copy Memory ard ta scresn 0500 [40 43 00 00 00 00 00 00 00] <Ho response
Capy Memary card ta screen 0515 [40 43 00 00 00 00 00 00 00] < respanse
~ & ~ & ~ COMd Closed
Version 0,015 [56 00] <0010 1924 32
4DFiom fle not found, cannt simu=te Display
Soript Commands | Sound | Tests | Touch | ﬁﬁ‘u553‘331g§?5é@]igﬂgk>
Geneial | GiaphicsPtl | GraphicsPiZ | TewtFunctions | Fat | 10 Raw 50 et Status 0,000 [7A] <Fér
Cartrol 0000 (53 05 00) <Ack>
@A - Set Address @C Copy screen to Memory card Copy Memory card to screen 0,092 [40 43 00 00 00 00 00 00 00] <Ack>
Setaddr |AddH[0 =] addL[0 = CopySartoC | Poswf8 2] Posy[0 3] Copy Memory ard ta screen 0093 [40 43 00 00 D0 00 00 01 20)] <Ack>
g Gl oK i Copy Memory cand to screen 0054 [40 43 00 00 00 00 00 02 5A] <Acks
= = = = M o i L ehel
@1 - Read Byle @w - Write Byte e e I T | O | Copy Memory can t screen (1034 40 43 00 00 00 00 00014 8] cAck> |
Fiead Byte wikeByte | [z @I Copy Memory card to Screen - .

= : <
{CophCtoSer | Posk[0 2] Posp[0 3
@R - Read Sector SavetoBHP | [ Magniy Screen Cloar Lo

= = a | Copyto Cipboard
ReadSect [AddH: [0 2] addLf0 2 sl E |

@W - Write Sector @V - Play Video

wiite Sect |AddH: [0 ] addLfo 2] Play Video [Fosi: |0 3| PosY:|0 3] DMA]

@i
Init uSD Delay |10 3| AddH: |0 3| Add Lo 4096 §

@@ - Write Multiple Sectors

‘Wiite Sectors | Starting Sectar: [0 =

@P - Rum Script (Program}

Execute |AddH: [0 2 AddL:|0 &

@O - Display Object

Display OB | AddH: 0 > addL: |0 e
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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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