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Abstract 
This User guide explains the display initialization setup in detail. The software used for the reference here is DISP 

(Display Initialization Setup Personality). DISP will empower the user to setup display initialization of any display of the 

choice within a certain set of parametric range. DISP is used for initialization of displays used with the Goldelox-SGC 

and Picaso-SGC. 
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INTRODUCTION 

Display Initialization Setup Personality is a utility that can provide you the flexibility to accommodate any relevant 
resolution display of your own choice on the 4D boards. You would have to extract the parametric information from 
the display datasheet. You can set the splash screen, from DISP, which appears on the display module startup. You can 
also set Fonts of your own choice for the display module. These fonts can be designed manually or can be imported in 
the form of a font file. A utility called ‘FontTool’ is specially designed by 4D Systems to produce raw font file using 
windows range of fonts. 
 
Once you have completed putting the information for each parameter you can save the data in the form of a header 
file by clicking “Save to file” button. Display settings can also be loaded from the display module itself, if it contains 
the appropriate PmmC and the header file.  
 
The header files for standard display modules such as µOLED 96 G1, µOLED 128 G1, uOLED 3202X P1 etc. are available. 
User can modify these files to suit their requirements. User can also use these for help and reference before 
developing initialization setup for any other display. The module needs to be loaded with the appropriate PmmC file 
which is a blank serial PmmC. The display would need the initialization setup before it can display anything. 
 

 

Figure 1: Setting display characteristics 

 

Prerequisites to the Initialization setup 

There are certain things that need to be done before developing anything on DISP. 

 Install the display independent serial PmmC to the module. 

 Make sure the connection between the screen and the board can be established. In other words the 
connectors match. 

 Make sure the screen is connected to the board before you download the DISP output file to the module. 

 Get the datasheet of the driver IC for the display. 

 Check the datasheet, if the command (index) register addresses are 8 bit or 16 bit wide. 

 Check the datasheet to see if the getpixel dummy read requires 8 bit or 16 bit value. 
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Startup 

 You can load a header file by clicking ‘Open’ in the file menu. You can also load from the display by clicking 
“Load from Display” command button.  

 You can save the file in the form of a header file with a filename.h format. The file initialization settings can 
be downloaded directly to the display. It is always a good practice to save the file in the form of a header file 
which can be edited or used any time in future. 

 ‘Load from Display’, ‘Load from File’, ‘Save to Display’ and ‘Save to File’ are the same options available in the 
file menu. ‘Save as’ is only available from the file menu. 

 You can get the status of the current display attached by clicking the “Get status” in the file menu.  
o The correct com port must be selected. 
o The display module must be connected through the (uUSB CE5 or uUSB MB5 or Real serial port with 

appropriate level conversion etc.) 
o The driver for the interface (uUSB CE 5 etc.) is installed. 

 “User Flash used” label provides the percentage of user flash used with the current display settings and fonts. 
The file cannot be saved if it exceeds 100%. 

 

Saving 

When saving your file checks are made to ensure it is valid. If it is not valid, you may receive a simple message alerting 
you to the error, or another tab, entitled ‘Errors’ may appear with a list of the errors encountered.  If the ‘Errors’ tab is 
shown you can double click on any entry to show the tab containing the error. The error field will be displayed with a 
red background. 
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INITIALIZATION SETTINGS 

All the initialization settings are explained using SSD1339 as an example 

Characteristics 

 Set the pixel resolution. This is the total number of pixels in each direction. For example if you have a 
128x128 resolution board, it must be set to X pixels: 128 and Y pixels: 128. 

 The device type must be selected. This is simply used for reporting information in the V (Version) command.  

 Parameter identification string is a way of 'tagging' a personality module, it displays before you overwrite an 
existing module as confirmation. It is also displayed by clicking “get status” in the file menu to confirm, the 
device has the display independent PmmC. 

 The ‘date/time of last save’ is the parameter which can be changed by saving the file. The text box will show 
up the date and time of save. So, the module will be loaded with whatever appears in the text box as an 
identification tag.  

 If the command (index) register addresses are 16 bit wide, make sure you check the “Reads and Writes are 16 
bits wide” checkbox. Also ensure that the GRAM access setup has extra control and data writes as required.  

 If the getpixel dummy read requires 16 bit value, make sure you check the “GetPixel Dummy read is 16 bits 
wide” checkbox. 

 Check the “Picaso Platform” check box only when initializing a display with the Picaso SGC. 

 Checking the “Picaso Platform” will enable “Read pixel is BGR order”. By default read pixel returns in RGB 
order. Check “Read pixel is BGR order” check box to read the pixel in BGR order. 

 

Defines 

DISP has a separate tabbed window “Defines” for defining the command-IDs/command-registers as constants. 
Constants can be defined with any name. See the following screen shot of DISP, setting the command IDs with specific 
names just like constants. These names are case sensitive. They are used in the settings under other tabs.  Not all the 
commands need to be sent for initialization therefore not all the IDs  are required to be defined in the ‘Defines’ 
section. You can also define any other constants if you need to. Any unused constants are not saved. 
 

 

Figure 2: Setting display command IDs or command registers 
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These command IDs are used as identification hex values that are needed to set the initialization parameters of the 
display. The command IDs with the illustration of their functions can be obtained from the display datasheet. An 
extract from the SSD1339 datasheet is shown in the figure 3. For example command ID (register) for ‘setting column 
addresses is 15 hex. Similarly, command ID for ‘setting row addresses is 75 hex. Refer to appendix for complete 
command table for SSD1339. 

 

Figure 3: Command table for setting the display with SSD1339 driver IC 

 

Constants  

Constants are predefined values that need to be set as part of the display initialization setting. ‘SetColoumnAddress’,  
‘SetRowAddress’, ‘WriteGram’ and ‘ReadGram’ are the only relevant parameters here therefore the rest are set to 
zero. Note the command IDs were defined with certain constant names in the ‘Defines’ section hence the constant 
names can be used instead of numeric register hex values. All values must be set, so use 0 for unused constants. 
   

Figure 4: Setting up constants  
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Command Sequences 

There are certain command sequences that are required to be invoked time to time while using different serial 
command set. The command IDs need to be set for those command sequences. Given on Figure-6 is a screenshot of 
the DISP showing the command sequences setting for the SSD1339. Horizontal Scroll is a command that can be 
directly executed via the display driver IC. The processor just needs to provide certain arguments. Some of those 
parameters passed for Driver built-in command sequences are predefined. These parameters are passed 
automatically as soon as these commands are invoked. One such command is Horizontal Scroll. Provide the horizontal 
spacing you need for the successive move. The next byte is the start row address which is set to “1” as shown in the 
DISP snapshot. Number of rows to be Horizontal scroll is set to “0”, Reserved is set to “1” and the final parameter is 
passed through from the serial command, e.g. 

 

Syntax : spCmd, cmd, register, data  

 

Where, 

Command Register  Data Value 

0x02 Scroll Speed  1 = fast, 2 = normal, 3 = slow  

 

Figure 5: Command and Setting for horizontal scroll 

 
There are other command sequences that are called by other commands. Some commands may not be available for 
your display, in this case just set the command to N/A, or click on the row containing the command and then click the 
‘Set not available’ button.  
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Figure 6: Command sequences setting while “Goldelox Platform” selected 

 
If you set ‘Append Parameter’ to yes the parameter, if required, used in the serial command will be appended 
appropriately before passed to the call. Shift left is to shift the parameter left a number of times (i.e. * 2, *4, etc), as 
sometimes the parameters say 0-4 need to converted to 0,4,8,12,16. etc. 
 

Extra Command features on Picaso Platform 

 

Figure 7: Command Sequence setting with “Picaso Platform” selected 
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Under the Picaso platform there are a number of built-in commands which user can incorporate in the display 
initialization commands sequence such as, Delay, Display Init, Reset Low, Reset High, Backlight off and Backlight on. 
Set your cursor to a row and click insert to insert a new row under the selected row. Select a row and click on any of 
the command button to apply the command. You can always delete, insert or move a row up or down using the 
relevant buttons. 
 

Initialization Commands 

Under the ‘Initialization Commands’ tab, the values that follow the command ID are set. Figure 7 is an extract of the 
command table from the SSD1339 datasheet. It shows the values that could be set for the column range and row 
range. On 12x128 resolution there will be 128 columns which mean the column would start from 0 or 0x00 and end at 
127 or 0x7F. Similarly there will be 128 rows which mean the rows will range from 0 or 0x00 to 127 or 0x7F.  
Note: This driver IC (SSD1339) can support screens of maximum 132x132 resolution. Since we are developing the 
initialization for a display which is 128x128, the column range should not exceed 128x128. 
 

 

Figure 8: Initializing Coloumns and Rows with SSD1339 driver IC 

DISP snap shot underneath explains how the values are set.  Multi byte values can be written with a space between. 
See (CONTRAST_RGB 0xFF 0xFF 0xFF). You can also put constant names, as defined in the ‘Defines’ section, such 
as ‘_65K_COLOURS’. There are certain command names that were set with the command IDs are not initialized here 
with any values. These commands are not required to set with any value here; they are used internally once the 
initialization setup is downloaded to the device. For example ‘SLEEP_MODE_OFF’, it is loaded with the command ID 
0xAF in the ‘Defines’ section (See pg 5) but does not require any parameter. Similarly, the ‘DISPLAY_NORMAL’ and 
‘DISPLAY_OFF’ commands.  To insert a delay during initialization select the line you wish to insert a delay after and 
then click ‘Insert Delay’, each delay can be from 1 to 255 msecs. 
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Figure 9: Display initialization with the “Goldelox Platform” selected 

 

Orientation and Calibration settings on Picaso Platform 

When you choose the Picaso platform you will get two extra options, 
 

 Orientation Settings 

 Calibration Settings 

 
You can set the default orientation of the display by checking the relevant check box in the “Orientation Set in 
Hardware” settings. The registers also need to be set appropriately to set the display in the certain orientation. 
   
For calibration settings you need to set calibration values for the MinX, MaxX, MinY and MaxY. If you wish to set 
default values for the set of 4D modules, you can click the button that represents your display module, relevant values 
will be loaded in the combo boxes. If you need custom calibration follow the steps below 
 
Connect the Picaso display module loaded with the SGC PmmC file. 

 Select the com port from the com port combo box. 

 Click “Calibrate Now” command button. A “Touch Calibration” window will pop up.  See the figure below. 

 Click start and you will be prompted with a message “Please touch the line with a stylus in 3 evenly spaced 
spots. Color will change when the reading is acceptable. Pause for a few seconds between each touch”. 

 You will see a line at the border on the display, just touch that line thrice as mentioned in the message. 

 After each touch the colour of line will change. 

 After touching the line three times successfully, the line would appear on another border, this will repeat for 
all the four borders.  

 Later you will see the “Copy to values” command button enabled, click the button to load your customized 
calibration values to the MinX, MaxX, MinY and MaxY combo boxes.  

 After completing the initialization setup on DISP, when you will burn the header file to the module, the values 
in the combo boxes will be incorporated in the chip level configuration. 
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Figure 10: Display Orientation and Calibration on the Picaso platform  
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GRAM Access 

Given in figure 9 is an extract from SSD1339 Driver IC datasheet from page 34. It explains how the columns and rows 
are addressed by the driver IC. The area of operation or the window is selected first which in this case is from Col2, 
Row1 to Col129, Row130. 
 

 

Figure 11: GRAM accessing process inside the Driver IC 

 The Goldelox processor needs to know how to access the GRAM on your display. You set this up from the ‘GRAM 
Access’ Tab. ‘Control Code’ tells what is to be written (a variable or a constant) and where to write it (to the control or 
data register). Data options available for constant writes are the six ‘set register constants’ from the ‘constants’ tab. 
Data options available for variable writes are VX1, VX2, XY1 and VY2. VX1 and VY1 define the upper left corner of the 
GRAM access rectangle and VX2 and VY2 define the lower right of the GRAM access rectangle. 
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Figure 12: GRAM Access settings 

 
Following the above GRAM Access Setting and the example shown in Figure 9, The GRAM would be accessed as shown 
below, 
 
VX1 = Col2 
VX2 = Col129  
VY1 = Row1 
VY2 = Row130 
 

Splash 

DISP is a great tool to customize the splash screen. It can be used by the customers for advertizing. If you are 
developing your own product with GOLDELOX-SGC or PICASO-SGC processors, it is ideal to set a personalized splash 
screen with the help of DISP.  
 
Certain restrictions apply to the writing of splash screens (in order to minimize the use of the user flash memory):- 

 Only ‘formatted’ text can be written (i.e. positioned by line and column) 

 Only 8 colors are available 

 Text is written as opaque 

 
To set up a line of text:- 

 Set the x and y location of the first character of the text where you want them on screen. 

 You can set the text color ranging from 0 to 7. 

 Set the font type. Remember, you can only set the font number that is included in the fonts initialization 
under the ‘Fonts’ tab. By default the 96 G1, 128 G1 and 160 G1 will have three fonts. Any font imported to 
DISP will have an identification number starting from zero to 15.  Select ‘Fonts’ tab, click the ‘Font‘ combo 
box to find what fonts are available. 
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 Prop is also a font setting. Setting it to ‘yes’ will use width of the individual characters (Proportional spacing). 
Setting it to ‘No’ will use the font width as the character width (Fixed spacing). 

 Set the text.  

 IF uSD is set to ‘Yes’ this line will only be displayed if there is a uSD card inserted into the display. Because the 
text is written opaquely it will overwrite any previous line in the same location. E.g. ‘Please insert uSD card’ 
could be overwritten by ‘uSD card present’’. 

 

 

Figure 13: Setting Splash screen 

 
You can preview the splash to the right to see if you like the look and feel of the splash before you commit it to 
the display. 

 Select any cell and click the ‘Move Up’ or ‘Move Down’ button to move up or down the whole row.  

 Select a cell and click ’Insert’ to insert a new row under the selected cell.  

 Select a cell and click ‘Delete’ to delete the whole row. 
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Fonts 

By default the G1 header files will have three fonts. You can add more fonts. User Flash must not exceed 100% when 
you save the file.  
 

 

Figure 14: Font Settings 

 

Setting the font Manually 

 Select the font type (number) to get all the characters displayed. Select the character and you will see it in 
another cell in a matrix.  

 The character selected is internally represented by an ASCII displayed on the window, as shown in figure 12. 

 The white squares form a character and the rest remains empty. Click the white square and it will vanish. 
Click a black square and it will become white again as part of the character. 

 You can also move the whole character up, down, right or left within a cell by using arrow keys. 

 Click ‘Undo’ to undo the changes before replacing the character.   

 After completing the character design click replace. The selected character, in the main window, will be 
replaced by edited character.  

 You can also copy one character to another. Just select the character you want to copy and click ‘Copy’ select 
the character where you want to put the copied character and click ‘Paste’. Then press ‘Replace’ to complete 
the replacement. 

 The width of the selected character is displayed on the ‘Width’ combo box. 
o When the character is ‘displayed’ as ‘fixed’ width it will be displayed occupying the maximum width 

of the font.  
o When the character is ‘displayed’ as ‘proportional’ it will be displayed occupying the character 

width. 
o When the character width is less than the maximum width of the font and it is displayed as fixed it 

will be ‘centered’ within the maximum width, as opposed to being ‘left justified’. 
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Organize Fonts 

 Click ‘Organize Fonts’ button and a window will popup. 

 Select the font and you can change the font type (number) 
by moving it up or down. Say if you select “1 – 6x8” and 
click “Move Up” button, 6x8 size font will be represented 
by “0” (0 – 6x8) now. Similarly you can select any other 
font and change its representative type (number). 

 Select a font and click “Delete” to remove the font. 

 You can make your own set of fonts by clicking “New”. A 
window “Font Properties” will pop up.  See ‘Font 
Properties’ below. 

o Select the first character you want to set for the 
font. Click up or down to select. 

o Set the number of characters you want. 
o Set the width and height of the standard cell and 

press “OK”. 
o You will get a blank set of cells. Now you can 

design your own fonts on the cells. 

 

 You can also import fonts from a 4D systems’ 
dedicated font file with an extension of 
“4dfont”. 

o Click “Import” on the “Organise 
Fonts” window and a File-Open 
dialogue box will pop up. 

o Select the appropriate font file you 
wish to import and click “Open”. The 
fonts will be loaded into the DISP.  

o “FontTool” is the tool that can use 
windows font and generate a font file 
which can be later imported to DISP. 

 

Font Properties 

 You can manage the fonts by using “Font Properties”. Click the 
“Font Properties” button to get the pop up window. 

o If you set the first character without checking the “Move 
chars to First Character” check box the ASCII values behind 
each cell will be moved while the character designs 
representing each cell will stay. This should not be tried by 
a non expert user because you would end up changing the 
ASCII representation of every designed character. 

o If you set the first character with the “Move chars to First 
Character” check box checked the ASCII values combined 
with the design character will completely move to the first 
character.  

o Set the number of characters you want in the font set. Use 
those characters that you need. There are a number of 
special characters included in the imported fonts which 
may lead to the shortage of user flash space. It is a good 
practice to get rid of all those characters by shrinking the 
number of characters if you don’t need them. 

o Set the width and height of the characters as per your requirement and click “OK”.  

 

Figure 16: Open a 4D font file 

Figure 15: Organise Fonts 

Figure 17: Setting Font Properties 
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APPENDIX 

SSD1339 Command Table 
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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 endeavors 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 recognized and acknowledged. 

 

DISCLAIMER OF WARRANTIES & LIMITATION OF LIABILITY 

4D Systems makes no warranty, either express or implied with respect to any product, and specifically disclaims all 
other warranties, including, without limitation, warranties for merchantability, noninfringement 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. 
 
Use of 4D Systems’ devices in life support and/or safety applications 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. 
 

CONTACT INFORMATION 

For Technical Support: support@4dsystems.com.au 
For Sales Support: sales@4dsystems.com.au 
Website: www.4dsystems.com.au 
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