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APPLICATION NOTES 4D-AN-00089

Description Content
This application note explains how custom fonts can be used on a Picaso or [0 1T o T o N 2
a Diablo16 display module in the Serial environment. Here is a list of items CONEENL...vevrveerreresseessseessesssesssasessesssssessassssesssasessesssasessasssaesssasesbasssassssaesses 2
required to replicate this application: APPLICAtioON OVEIVIEW ......cceevueriereeeireeerreeessaeesesasesssseessssesssasessssssssssesssasesnns 3
e Any of the following Picaso touch display modules:

SELUP ProCEAUIE ...ccuueeiceetiieeeneneceeeeereannnsseeeeseereennssssssssssesennnsssssssssssssnnnnnsnns 4
uLCD-24PTU uLCD-32PTU ULCD-43(PT/PCT) Adding [ 207 0 ) £ N 4
uLCD-28PTU uLCD-32WPTU Customizing Fonts using the ViSi environment .............ccccceeveeen. 4
Completing the ViSi Project........ccoceeeiiieeeeeeeeeeeeee 8

and other superseded touch display modules which support the
. . 1] 104 TV = 4 TP 8

ViSi environment
Clear the SCreeN ........coovviviiee e 9
° The target modu'e can also be a D|ab|016 touch d|sp|ay Mount the usSD Cal’d ................................................................... 9
Load the FONt FleS ......ccooviiiie e 10
uLCD-35DT uLCD-70DT SEEthE FONTID ....vivieieieeeeeeeee e 11
o ) SeNd @ SNG coooee e 11
Visit www.4dsystems.com.au/products to see the latest display _
module products that use the Diablo16 processor. The New Line Character ..........ccccccvvieiiiie e 12
Choose another FONt .........cccooiiiiiiiiiiiiie e 13
e 4D Programming Cable or pnUSB-PA5 Print the Contents of the uSD Card ..........ccoooeviiiiiiiiiiiiiieeeeeeenn 14
e micro-SD (uSD) memory card UNMOUNt the USD Card .........ccooveeeeeeeeeeeeeee e, 16
* Workshop 4 IDE (installed according to the installation Proprietary INfOrmation .......ccccociiiiiiiiiiiiiiiiicrrrncecses s sse s ssessss s ss e e s s s s s s s s s e s e e eas 17
document) . . . e S

] o ) Disclaimer of Warranties & Limitation of Liability ......c...cccoeveeriseerinennnnnen. 17

e 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

There are three built in fonts in the Picaso processor:

e 0or FONT1 = System font
e 1o0orFONT2
e 2 or FONT3 = Default font

Users might need more stylish and larger size fonts which is a need
addressed in this application. User can import ANSII or UNICODE fonts. The
text could be displayed using Put Character or Put String command.

For the Diablo16 processor, the available system font IDs are:

e 1 for FONT_1 = System 5x7

e 2 for FONT_2 = System 8x8

e 3 for FONT_3 = System 8x12 (Default)

e 4 for FONT_4 = System 12x16

e 5for FONT_5 = MS San Serif 8x12

e 6 for FONT_6 = Deja Vu Sans Condensed 9pt
e 7 for FONT_7 = Deja Vu Sans 9pt

e 8for FONT_8 = Deja Vu Sans Bold 9pt

e 9for FONT_9 = System 3x6

e 10— Not currently available for SPE Serial, N/A
e 11for FONT_11 = EGA 8x12 font

NOTE: The List Filenames command is the only other command that writes
the list of directory directly to the screen. This command is also affected by
the Fonts change.

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  JONE 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 Procedure

This application note, although written for Serial, requires the use of the ViSi
environment to generate the necessary files which will be copied to the uSD
card. The display module is then configured as a slave device by loading it
with the SPE application. With the uSD card mounted onto the display, the
host, which is the Serial Commander in this application note, will then be
able to control the display and access the contents of the uSD card.

This application note starts with the creation of a basic ViSi project. Users
who want to learn more about the ViSi environment may consult the
application note

ViSi Getting Started - First Project for Picaso and Diablo16

Topics discussed include instructions on how to launch Workshop 4, how to
open a ViSi project, how to change the target display, how to create a new ViSi
project, how to save a ViSi project, how to connect the target display to the
PC, and how to compile and download a program.

Adding Fonts

Customizing Fonts using the ViSi environment

Open the Workshop 4 (WS4) IDE and click "Create a new project".
WO R KS H 0 P Version 4.0.2.8

% Create a new Project
Start building a new Visi, Genie, Designer
or Serial program

Choose the Display module you want to use. A uLCD-32WPTU will be used
for this application.

Note: Orientation of the Display is irrelevant here.

. L Workshop 4 - NoNamel"(uLCD-32WPTU, LANDSCAPE) i - Py

PLCD-28PTU
l 24°QVGA InteligentTouch ScsenL COModde

| pLCD-32032-P1
3.2° QUGA Intelligent Touch Screen LCD Module

° pLCD-32PT
37" QVGA Intelligent Tauch Screen LCD Module

3
HLCD-32PTU
l 32" QUGA Intelligent Touch Screen LCD Module

PLCD-32WPTU

| - 3.2°WQUGA Intelligent Touch Screen LCD Module:

PLCD-32WDTU 4 Landscape (Click image to rotate) '
3.2 WQUGA Intellgent Touch ScreenLCD Module

pLCD-43P
43" InteligentLCDModule

HLCD-43PT
4 ligeeLcoModule w/Resistvetouch 1

HLCD-43PCT
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Select the ViSi evironment

A visual programming experience, suitably called ViSi, enables drag
and drop type placement of objects to assist with 4DGL code
generation and allows the user to visualise how the display will look
while being developed.

This will open the ViSi development environment window within the WS4
IDE as shown below.

FIE Workarop 4 Nohamel oL CD-32WPTU, LANDSCAPE) P

BCIN| Home View Tools Widgets Comms Project

 H2 18EX 00 50052900 =2 29

New O st | A od Again | Collapsedd

File Clipboard Undo/Redo Bookmarks

= || Form

#innerit

Finberit

Chect lnspector

Form Farm1.
"HoNanai. g . Object | Formi

Propertes | ((Paste Code | [ Faste al Code

+ || e Foms
sate Gor
Con Mo
image
Bsarce

The new project starts as ‘noname’ project. Save the project as, say
AddFont.

Go to Widgets, select Strings object under the Labels tab.

o EE| Home  View  To Widgets | Comms  Project

Backgrounds Buttons Digits Gauges Inputs Labels

2

T

Click on to the WYSIWYG screen to drop the string object. A string object has
now been created. This is Strings1.

Form1 ;%3
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Click on the ellipsis dots of the Strings property of the Object Inspector.

Object Inspector

Form | Form1

Ohject | Stringsi

Properties Paste Code
Froperty Value
FiGcolor [ JwHITE
Font

Left

Strings

Rz

The Strings Editor window appears. Select the font and adjust other
properties as required.

%

Input Edit Strings
Strings Style Meszage

Col 1 of Line 2 of Page 1
Object Attributes
Open
Font: | 4D Font3 (8x12) W
Strikethrou Underline
Size: 12 ANSI v
Last Char: 127 [¥] Opaque ' oK

— ol

+ * LinesMessage: 13

Strings Editor

Sample

Message 1of 1
v

Width: |200 3| Height: |163 =

-

-
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For this application, we have only adjusted the following properties,
Set Fonts to ‘Forte’
Font size is set to 20

Press OK.
Object Attributes
Open
Font: | Forte
[ ]Bold [ 1talic
[ Istrikethrough [ | Underline
Size: |20 W AMSI W
ast Char: 255 (54258) Opaque W OK
Create another string object. This object will be Strings2.
Object Inspector ;%3
Form | Formil b
Object  Strings2 «
Properties Paste Code
Property Value A
FGeolor [ JwHITE
Font
Left 200
Strings |

Set the properties in the Strings Editor window. For Strings2, the properties
are:

Object Attributes
Open
Fonit: | Times Mew Roman

[ ]Bold [ 1talic
[ ]strikethrough  [_] Underline

Size: (20 W AMSI W

Last Char: 255 (65532) [+] Opaque v X

Now, there should be two strings in the object inspector.

[ohject Inspector 7|

Form [Forml v]

Ohject ‘Stﬂﬂgsl V'
Propertl cirings 1 k
Prnpert?tri”gsz
BGcolor WeLacx
Height 165
FGcolor [ JwHITE
Font
Left 200
Sfrings
StringsStyle Message
Top 28
Vigible Yes (H
Width 112
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Completing the ViSi project
e Now, insert the uSD card in the uSD card reader on the PC/Notebook.
e Make sure the uSD card is FAT (aka FAT16) formatted.
e On the ViSi window Home ribbon in WS4 click Compile.

BEE| Home T View  Tools  Widge|

iG> || @ O

Mew Open  Sawve Save As  Print Compile Download

File Compile

After clicking on Compile, you will be prompted to select and confirm the
drive to where the font files will be saved. Click OK to confirm and start

copying.

Copy Confirmation @

- -

Copy AddFonts.gcl, AddFonts.dal, AddFonts. tuf,
AddFonts.gc? and AddFonts.da? to selected drive?

Drive: Drive not mounted
x Mo Thanks

% |

Press OK to start writing the Font files to the uSD card. Once the writing is
completed, remove the uSD card from the PC/Notebook and insert it in to
the display module.

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
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Clear the Screen

Gfx Tt Media  Img File: Shd
() gfw_BevelShadaw O ghs_
() gfs_Bevehidth or
() gks_BGeolour gl
() gfs_Button b
() afx_ChangeColour i
() ghw_Circle ory
() gf_CircleFilled -y
() afx_Clipping (afs_
() ghs_Clipwinggv Cghe_
(®) gix_Cls h gh_
() gfs_Cantras ) ghe
() ghs_Ellipse ) gh_
() gfx_EllipseFilled ) ghe_

P

X Touch X Other

FrameD elay () ghw_PutPixel

Get () giw_Rectangle
GetFisel () gfw_RectangleFiled
Line () gix_ScreenCopyPaste
LineP atterm () gix_ScreenMode
LineTo ) ghe_Set

MoveTo () giw_SetClipRegion
Orbit ) ghe_Slider
OutlineColour () ghw_Transparency
Fanel () giw_TransparentColour
Falygon () gfw_Triangle
FolygonFilled () giw_TriangleFilled
Falyline

The bytes sent and received are:

gfx_Cls[FFCD ] 0.020 (ACK)

The screen should now be cleared.

Mount the uSD Card

Mount the uSD card on to the display module. Go to the File tab and select

file_Mount.

The bytes sent and received are:

G Twt  Media Img  Fle © Snd  Touch Other
() file_CalFunction () file_GetC () file_Puti
() file_Cloge () file_Gets () file_Read
() file_Court (7 file_ Gt (" file_Frewind
() file_Dir (" file_Image (" file_Fiun
(") file_Erase () file_Index (") file_ScreenCapture
() file_E mror (" file_LoadFunction (" file_Seek
(1 file_Exec (" file_LoadimageCaontral () file_Size
() file_Exists (®) file_Mount (file_Tel
() file_FindFirst () file_Open (7 file_Unmourt
[ file_FindFirstF et (0 file Prlayiadin (0 file_wirite
() file_FindMext (" file_PutC
() file_FindMextF et () file_Puts
L —

file_Mount[FF03 ] 0.110 (ACK 5447 0x1547)
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Load the Font Files

In the File tab, select file_LoadlmageControl then enter the font file names

and mode.

file_LoadImageControl[0009 “AddFont.dal” "AddFont.gcl™ 0001] 0,045 (ACK 5144 0x1418)
] ]

11
J\ J

|

i i

T

i

Imng File Snd

\ Touch \ Other

1

file_LoadImageControl[0009 "AddFont.dal1” "AddFont.gc1§0001]

Maode |1

() file_CallFunction () file_GetC () File_Puitsd
() file_Close () file_GetS () file_Read
() file_Count () file_Getwd () file_Pewind
() file_Drir () file_lmage () file_Run
() file_Erasze () file_Index () file_ScreenCapture
() file_Eror () file_LoadFunction () file_Seek
() file_Exec (®) file_LoadimageContol () file_Size
() file_E xists () file_Mount () file_Tel
(") file_FindFirst () file_Open () file_Unmatnt
(") file_FindFirstRiet () file_Playhaind () file_write
() file_FindM ext () file_ Pt
() file_FindMextRet () file_Puts
Datname |AddFont.dal GCIMame | AddFont.gcl

[ | 4

The bytes sent and received are:

0.045 (ACK|514% Dx 1413)

Take note of the reply from the display — “5144” in decimal or “0x1418"” in
hexadecimal. This is the 16-bit file handle. It could be different in your case.
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Set the Font ID Send a String
Go to the Txt tab and select txt_FontID. Enter the file handle into the Go the Other tab and select putstr. Input “Hello 4D Systems.” to the InString
FontNumber box. box.
Gfe  Txt " Media Img  File  Snd  Touch Dther ’ . pr— pr— .
; - . Gifw Tt Media Img File Snhd Touch  Other
() tt_Atributes () bt _MoweCursor () blitCarmtaDizplay () pir_L0
() tat BGcolour () bt Opacity ':::::' bus_In ':::Z:I p!n_Fl ERE
() bus_ Ot [_Jpin_Set
() tat_Bold () bat_Set () buz_Read () pokeM
— — . () bz Set () putCH
) bet_FGcolour . tat_Underline () bus_‘White (@) putstr ’
(®) tut_FontlD () bt _wfidth () charheight {_J readStrin
. _ . () charwidth ) sps GetModel
() tet_Height (L) tat_W/rap ) mem_Free () sps_GetPmmC
() twt_lrverse () twt_¥gap mem_Heap : spz_Gelversion
_ _ _ () peekM [_J=ays Sleep

5144 =
FontMumber = « InString | fello 4D Systems.

(= |4

The bytes sent and received are:

twt_FontID[FFES 1418] 0.009 (ACK 2 0x00032)

Page 11 of 17 www.4dsystems.com.au



APPLICATION NOTES

4D-AN-00089

The bytes sent and received are:

putstr[0018 "Hello 4D Systems."] 0.047 (ACK 17 0x0011)

The string “Hello 4D Systems.” should now be shown on the screen.
Hobéo 5D Sygiems.

The New Line Character

The ASCII code for the new line character is 0xOA in hexadecimal or 10 in
decimal. In the tab Other, select putCH. Input the value “10” to the
WordChar box and click on the send button.

(afx Tut Meda Img File Snd Touch  Other
() blitComtoDizplay (" pin_LO
() bug_In () pin_Read
() bus_ Ot () pin_Set
(" bus_Fead () pokehd
(Jbus Set (@) putCH «
() bus_write () putstr
() charheight () readString
() chanwidth () ays_GetModel
() mem_Free () sys_GetPmmC
() mem_Heap () zyz Gefdersion
() peekM () zps_Sleep
() pin_HI () writeSitring
WordChar |10 = «
Send
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The bytes sent and received are:

pUtCH[FFFE 000A] 0.007 {ACK)

Choose another Font

Choose a new font by loading the correct files.

The bytes sent and received are:

file_LoadImageControl[0009 "AddFont.da2” "AddFont.gc2” 0001] 0.045 (ACK 4808 0x12C8) |

0,045 (ACK]

4308 |0x12C8)

Again, take note of the returned value, which is the 16-bit file handle. This

Gfx Tt Media Img Fle  Snd  Touch Dther , , _ ,
; value may be different in your case. Use this value when setting the new
font ID.
() file_CallFunction ) file_GetC () file_Pragiaf . p P p P p p
-:j;:- filz_Cloze -:j;:- file_GetS -:j;j:- file Fead G Tut Media Img Filz Shd Tauch  Other
[ file_Count ) file_Getw! () file_Rewind [ ]
() file_Dir () file_Image (I file_Run
() file_Erase () file_Index () file_ScreenCapture () bt _auttributes () bt _boveCursor
() file_Errar () file_LoadFunction (I file_Seek . . _
() file_Exec (@) file_LoadimageControl () file_Size () tet_BGicolour () tut_Opacity
) file_Esists () file_Mount (file_Tel () twt_Bold () tut_Set
(" file_FindFirst (" file_Open {7 file_Unmaunt . _ _
() file_FindFirstFiet () ile_Plagadtiy () file_write L tet_FGcolour () tut_Underline
() file_Findh ext () file_PutC @) bt FortlD () bt it
() file_FindMextRet () file_Puts o -
() tat_Height () bt WWirap
) kat_lnverse () tt_¥gap
Datname |AddFont.daz GCIMName | AddFont.gc?
() bt _talic () bt Y'gap
Mode |1 W
FontMumber ||4308 =
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When successful, the new string should now be in a new line and using the Print the Contents of the uSD Card
new font. Send another new line character to the display.
Hedéo ¥D Systems.
Hello 4D Svstems. ETH Tt Media  Img File shd Touch  Other
() blitComtaDizplay () pin_LO
(buz In () pin_Read
() bus_ Ot () pin_Set
() bus_Pead () poketd
) bus_Set (@) putCH «
() bus_‘write () putstr
charheight readSiring
() chanwidth () ays_GetModel
() mem_Free () sys_GetPmmC
() mem_Heap () sys Getversion
() peekM () zps_Sleep
() pin_HI () writeString
WordChar |10 = «
Send
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Go to the File tab and select file_Dir. Input the wildcard character “*.*” to The file names should now be printed on the display.
the Filename box.
‘ Hedéo ¥D Systems.
Hello 4D Systems.
Gfy Tt Media Img File Snd Touch — Otker ADDFONT.GC1
[ ADDFONT.DA1
P O fils_GetC () file_ Pt/ DFONT.TXE
() file_Claze () file_Gets () file_Read EIDDFDNT'(‘JC__‘?'
() file_Caunt () file_Getw! () file_Rewind ADDFONT.DA2
(®) file_Dir () file_Image () file_Run
() file_Eraze () file_lndes () file_ScreenCapture
() file_Errar () file_LoadFunction (Jfile_Seek
() file_Exec: (Jfile_LoadimageContral () file_Size
() file_E mists () file_Mount I file_Tel
() file_FimdFirst () file_Dpen () file_Unmant
() file_FindFirstR et () file Playwfans () file Write
() file_FirndM et () file_PutC
() file_FindM extFet () file Puts

Filename |*.* «
Send | «

The bytes sent and received are:

file_Dir[0002 ™*,*7] 0,096 (ACK 5 0x0005)
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Unmount the uSD Card

To properly unmount the uSD card, go to the File tab and select

file_Unmount. Then click on the send button.

(RN TE M Nme™ Fle | SAdT N\Toueh \Eiher
() file_CalFunction () file_GetC () file P
() file_Close () file_GetS () file_Fead
() file_Count () file_Gefn () file_Fewind
() file_Dir () file_Image () file_Run
() file_Erase () file_Index (" file_ScreenCapture
() file_Errar (" file_LoadFunction (" fle_Seek
(" file_Exec () file_LoadimageCaontral () file_Size
() file_E wists () file_Mount () file_Tel
() file_FindFirst (1 file_Open (@) fil=_Unmount
() file_FindFirstR et (0 File Playiad () file_write
() file_FindM et () file_PutC
() file_Findt extF et () file_Puts
<

The bytes sent and received are:

file_Unmount[FF02 ] 0.004 (ACK)
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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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