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First, download an evaluation copy of TouchGFX from the web site at
http://touchgfx.com/. The only difference between an evaluation version with a
paid license is the watermark appearing from time to time on the display.

At time of writing, the latest version is 4.5.0.
Demo in this guide uses version 4.4.1.

After download and extract to somewhere you find it convenient. In my case, I
have extracted it to D:\projects\touchgfx-release-4.4.1-eval.

TouchGFX is a graphical framework much more sophisticated than those
free/royalty free libraries in the market (in my opinion). The philosophy is that
TouchGFX allows a developer to design from a stand point as a graphic designer.
Simulation in Windows Visual Studio Express is possible for preview and
deployment to real hardware afterwards.

From an embedded point of view, rendering is done via a frame buffer allocated
in external SDRAM or internal SRAM. In our case of a 240x240 MIPI display, it is
possible to use either external SDRAM on STM32F4291-disco board or, simply
internal SRAM of STM32F4291 MCU which has a 256KB SRAM (240*240*2 byte
frame buffer = 115,200Byte for frame buffer).

Once you have extracted the code for TouchGFX, it is required to copy the driver
code for SSD2805, SSD2541, nRF8001, and a new BoardConfiguration.cpp file.

Path to download these folders at :
http://www.techtoys.com.hk/Displays/SSD2805EvalRelease3 /Firmware /Touch
GFX/driver.rar

Manually copy the 'ble' and  'thirdparty’ folders to  the
path .\framework\include\platform\driver.

In my case, the folders are located at
D:\projects\touchgfx-release-4.4.1-
eval\touchgfx\framework\include\platform\driver.

(S =
‘val . = touchgfx - framework - indude - platform - driver - - I‘Z]J I Search driver @
COrganize *  Indudeinlbrary +  Sharewith = Burn  New folder S E] .9.

‘v Favorites MName | Date modified | Type
B Desktop ) ble 3/10/2016 2:27 PM File folder
4 Downloads ) buttan 12/7/2015 11:33 &AM File folder
2| Recent P
2 Rerentlaces iz 12/7/2015 11:33 &AM File folder
& Google Drive
. J led 1272015 11:33 AM File folder
%# Dropbox
, thirdparty 3112016 5:28 PM File folder
- Libraries J touch 1272015 11:33 AM  File folder
1] Documents
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Next manually copy the file BoardConfiguration.cpp to replace the original one
at .. \touchgfx\board\ST\STM32F4291-DISCO\source. It is advised to backup the

old one prior to replacing it.

B ~oix
( )( ) | . = projects - touchgfx-release-4.4.1-eval ~ touchgfx - board = ST ~ STM32F4291-DISCO ~ source - - ml Search source [.‘]‘
Organize ~ & Open ~ Burn  MNew folder = - E;l '@'
‘¢ Favorites MName “ Date modified | Type | Size | |

B Desktop . bsp 1/5/2016 12:33 PM File folder
4. Downloads J vendor 12/7/2015 11:33AM  File folder

J=il Recent Places

[&] BoardConfiguration

3/14/2016 11:35 AM

Google Drive
e 1042742015827 Al

C++ Source File

et SOUE

AKE

(=l ce1o
%% Dropbox

This step is very important because this BoardConfiguration.cpp file contains the
code to direct TouchGFX framework to use the new MIPI display instead of the

onboard 320x240 LCD.

In the function touchgfx_init( ) you will find LCDController& hal referencing a

new class defined in LCDControllerS6D04D2.hpp.

=
391 S:;fdef USE_S55D2805

Ann

382 /MyHALE hal (MyHALZ) touchgfx generic init<MyHAL> (noDMA, display, tc, 240, 240, 0, 0):

HIFH LCDControllers hal = (LCDControllers:)touchgfx generic init<LCDController> (noDMA, display, te, 24
354 hal.setFrameBufferStartiAddress ((uintlé_t*) frameBufld, 16, false, false):;

385 // This platform can handle simultaneous DMAR and TFT accesses to SDRAM, so disable lock to incre
396 hal.lockDMAToFrontPorch (false) ;

397 | #21if defined (USE_S5D196X)

398 [ #ifdef USE_TY700TFT800480

3499 LCDControllers hal = (LCDControlleri)touchgfx generic init<LCDController> (noDMA, display, te, 80
400 #21if defined USE TY430TFT480272

401 LCDController&a hal = (LCDControlleri)touchgfx generic init<LCDController> (noDMA, display, tec, 48
402 #endif

403 hal.setFrameBufferStarthddress | (uintlé_ t*) frameBufd, 16, false, false);

404 hal.lockDMAToFrontPorch (false) ;

405 | Felse

406 HaLeé hal = touchgfx generic_ init<3TM32F4HRL> (dma, display, tc, 240, 320, 0, 0);

407 hal.setFrameBufferStartAddress ((uintlé_t*) frameBufl) ;

408 | Fendif
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382 S fdisplay¥XferFB (rect.x, rect.y ;I
383 fdisplayXferFB (0, 0O
384 ¥
385 private:

386 HH

387 | #endif

388 -+

389 vold touchgfx init()
3390
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The final step is to copy the source code of swipe analog clock demo 240x240 to
the path D:\projects\touchgfx-release-4.4.1-eval\app\demo.

Path to download this demo at:

http://www.techtoys.com.hk/Displays/SSD2805EvalRelease3 /Firmware /Touch

GFX/ClockDemo_240x240.rar

=
‘Gev| + Computer = Local Disk (D:) -~ projects ~ touchgfx-release-4.4.1-eval ~ app ~ demo - - ml Search demo m
Organize * Indudeinlbrary v  Sharewith *  Burn  New folder 4= =~ E;l @

¢ Favorites Mame “ Date modified Type | Size | |

B Desktop I ClockDemo_240%240 2/19/2016 8:33 PM File folder

& Downloads " home_automation 12/7/2015 11:33AM  File folder

il Recent Places touchafi_demo2014 12/7/2015 11:33 AM  File folder

& Google Drive

3 Dropbox . touchgfx_demo2014_small 12/7/2015 11:33 AM  File folder

touchgfi_demo2015 1272015 11:33 AM File folder

- Libraries . touchafx_demo2015_480x272_8MB 12/7(2015 11:33 AM File folder

3 Documents . touchgfx_demo2015_800x430 1/5/2016 2:07 PM File folder

J‘- Music

Finally, make sure you have access to Keil uVision5. You may download a trial
MDK-Professional Trial License from http://www2 .keil.com/mdk5/install/.

Go straight to installation and launch Keil uVision 5.

oV

Keil uvisions

From Project—0Open Project.

File Edit Wiew | Project i Flash Debug Peripherals To
E NE A o MNew ?Vision Project...
H MNew Multi-Project Workspace...

Save Project in @&isiond format

Close Project

Export

Manage

Browse to application.uvprojx

at ..\app\demo\ClockDemo_240x240\target\ST\STM32F4291-DISCO\Keil

T Select Project File

e
Gk )v| . = app ~ demo ~ ClockDemo_240x240 = target = 5T = STM32F4291-DISCO - Keil + - & |_
Organize «  MNew folder
- Favorites PEn=E = Date modified Type | FEE |
Bl Desktop | Flash 3f9/2016 11:58 AM File folder
4 Dowrloads  Listings 2/19/2016 B:43 PM File folder

2| Recent Places
£ Google Drive

m application 2/19/2016 9:22 PM fision4 Project
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Make sure BoardConfiguration.ccp includes support for 1.54" MIPI LCD with

signature as below: / \

|P"‘jeﬂ I 2 xl \X BoardConfiguration.cpp r‘j 55D2541 TouchCantroller.hpp rd main.cpp r‘j 55D2541TouchContraller.cpp l
EI""[X Project: application 1
[l Internal flash <common/TouchGFXInit.hpp>
B startup <touchgfx/hal/BoardConfiguration.hpp>
11 main.cpp <platform/hal/ST/mcu/stm32£4x9/5TM32F4HAL. hpp>
] startup_stm32f429x.s 50 <platform/hal/ST/meu/stm32£4x9,/5TM32F4DHA. hpp>
BH-EF Gui 51 <touchgfx/hal /NoDML.hpp>
B3B3 Generated 52 <touchgfx/hal/GPIC.hpp>
53 <bsp/ResistiveTouchController.hpp>
EHS TouchGRXHAL 54 & <platform/core/arm/cortex-m/CortexMMCUInstrumentation. hpp>
CortexMMCUInstrumengation.cpp 55 % <platform/driver/LCD/LCD16bpp. hpp>
STM32FADMA.cpp 56 <platform/driver/touch/NoTouchController.hpp>
STMB2F4HAL.cpp 57
BoardConfiguration.cpp 58 [fextern ™
GFIO.cpp 59
ResistiveTauchCantroller.cpp e
B HAL 2;
B3 05 &3 //Mew for 240x240 iPod Nanod LCD porting
B Lip 64 ] #ifdef USE_55D2805_S56D04D2
Bl 5 Mipi 65 de "LCDController36D04D2.hpp™
]_°| LCDControllerSeD0402.cpp 66 de "S55D2541TouchController.hpp™
] ssp2s541TouchController.cpp 67 £ defined ( USE_S5D136X)
|1 STMB2F4FMC.cpp 68 lude "LCDControllerSSD196x.hpp”
&9
70 }
a1k

Project view as follow. The source code for SSD2541 & SSD2805 can be seen
under the Mipi folder. Make sure it is available from the project workspace.

W D:\projects\touchgfx-rel ase-4.4.1-eval\app\demo\ClockDemo_240x240\target\ST\STM32F4291-DISCO\Keil\application.uvproj - Bision

File Edit View Project JFlash Debug Peripherals Tools SVCS Window Help

3 ﬁ ) < el J= /5 [% m_ad_spi_transfer - Qe &5 &

24f internal flash SR AR @|
| Project I x| ] main.cop 1
E‘\%_g Project: applicatio 31 * incidental, or special damages, or any other relief, or for any claim by
Elg% Intenal flash az * any third party, arising from your use of this software.
-5 Startup 33 =
LTS R e e L L T L e L s
35 e <touchgfx/hal/HAL. hpp>
36 e <touchgfx/hal/BoardConfiguration.hpp>
37
38 using namespace touchgfx;
2
40 /* Kernel includes. */
41 #include "FreeRIOS.h"
32 e "task.h"
B Mipi 43 e "gueus.h"
] LCDControllerSsD04D2.cpp 44
5502541 TouchController.cpp asl/e - .
1_1 STMBZF4FMC.cop :g :/Daf:me the FreeRTOS task priorities and stack sizes

48 #define configGUI_TASK_FPRIORITY ( tskIDLE_PRIORITY + 3 )
49
50 #define configGUI_TASK_STK_SIZE ( 950 )
51
52
53 static void GUITask(void* params)
52 Fl{
55 touchgfx: :HAL: :getInstance () ->taskEntry (),
56 H
57
S8 =
59 int main (void)
60 F1{
61 hw_init();
62 touchgfx _init();
63 ||
64 [ ik
&5 * IMPORTANT NOTICE!
L1 e
a7 * The GUI task stack size might need to be increased if creating a new application.

=] Project | @ Books | {} Functions | [, Templates 1

| Build Output
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Next highlight on the project title with a right mouse click.
Go to 'Options for Target 'Internal flash'.
Select C/C++ tab.

% Options for Target 'Internal flash®

Device Tanget |Outp|_rt| IJstingl User I C}'CHI Asm I Linkerl Debugl Util'rtiesl

STMicroelectronics STM32F42571

Htal (MHz): |m

QOperating system: |MNone

System Viewer File:

=~

ISTrﬂEEFiE&A.SFFﬁ
[~ Use Custom File

o

—Code Generation

ARM Compiler; ILIse latest installed version

[ Use Cross-Module Optimization
™ Use MicroLIB
Floating Poirt Hardware:

™| Big Endian

=

IUse Single Precision j

— Read/Only Memony Areas — Read/Write Memory Areas
default  offchip Start Size Startup default  off-chip Start Size Malnit
~  Romi: | | c ~ Raw: | | r
r  Romz: | | o r  RaMZ | | r
T ROM3: | | o I RAM3: | | r

on-chip on-chip

¥ IROMI: |mau-nﬂ-u-u-u |mzﬂ-u-u-u-u = M IRAMI: |m2m-u-u-u-u-u |m3mm r
r  IROM2: | | © ™ IRAM2 [Bx10000000  [x10000 r
oK |  Cancel | Defauts | Help

From Preproccessor Symbols under Define. Add two directives:

USE_SSD2805_S6D04D2 RELEASE_3
This is to "let Keil know" you ahe

320x240 TFT onboard of STM32F42%

. Options for Target 'Internal flash”

using a different LCD from the onboard

-disco.

Device I Tanget I Output I Listing I User C/C++ |Asn1 I Linker I Debug ilities I

— Prepn
Define: IxBI_E‘u’AL USE_STDPERIPH_DRIVER HSE_VALU E=3'|]'[I'ﬂﬂ'|]'D USE_SSD2805_S6004D2 RELEASE_3

Symbals

Undefine: I

— Language / Code Generation
[ Execute-orly Code
Optimization: Im
[~ Optimize for Time

[~ Split Load and Store Muttiple
[~ One ELF Section per Function

I Strict ANSIC
[~ Enum Container always int
[~ Plain Charis Signed
[~ Read-Orly Posttion Independent
[~ Read-Wiite Position Independent

Wamings:

I <unspecified:> - I

™| Thumb kMaode

[™ No Auto Includes
™ C99 Mode

Include
Paths

Misc I

I..\..\..\..\gui\include:..\..\..\..\target\.include:..\..\..\..\plaﬂorrn\os:..\..\..\..\genemted\fonts\include:. J

Controls

Compiler
cantral
string

¢ —cpu Cortex-M4 fp g 03 —apcs=interwork -1 % dguitinelude -1 % 8 Margethinclude -1 . &
. platform®as -0 generated Wortshinclude -1 %\ N\generatedimagestinclude -l N

o ]

Cancel

Defaults

Help
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From Project—Rebuild all target files to build all.

T D:\projects\touchghx-release-4.4.1-eval\app\demo\ClockDemo_240x24

File Edit View | Project i Flash Debug Peripherals Tools SVCS Wi
Mew TVision Projedt...
Mew Multi-Project Workspace...
|P'rcuje::t COpen Project...
El"{g Project: appli Save Project in @&isiond format
e Internal fl Close Project
=5 startu
R Export
@] ma g
-] sta Manage
©-C3 Gui
HL'J 4! Select Device for Target 'Internal flash'...
--|_j Gener
"I_] Touch Remove Item
-0 HAL #5 Options for Target ‘Internal flash'...
&-C3 05
Clean targets
B3 Lib g
E|I__1'( Mipi Build target
J LC Rebuild all target files

Connect STM32F429i-disco to the PC. Highlight on the project title and select
'Options for target-..." to bring up this user interface. From Debug tab make sure
ST-Link Debugger has been selected.

% options for Target 'Internal flash® |
Device | Tanget | Output | Listing | User | CJCH' Asm I Linker Debug | Ltilities |
i Use Simulator Settings | & Use: IST—IJnk Debugger j Settings |
[ Limit Speed to Real-Time
[V Load Application at Startup ¥ Run to main) ¥ Load Application at Startup I~ Runto main{
Initialization File: Initialization File:
| =] e | ] o) e |
Restore Debug Session Settings ———————————————————— Restore Debug Session Settings ———————————————————
¥ Breakpoirts ¥ Toolbax ¥ Breakpoirts ¥ Toolbax
¥ Watch Windows & Performance Analyzer ¥ Watch Windows
¥ Memory Display ¥ System Viewer [¥ Memory Display ¥ System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
ISARMCME.DLL I-MPU-HEMAP ISARMCME.DLL I-MPU
Dialog DLL: Parameter: Dialog DLL: Farameter:
IDCM.DLL |1:(:M4 ITCM.DLL |1:crw4
oK | [ Cancel || Defauts |

Click OK to exit.
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From Debug—Start/Stop Debug Session (Ctrl+F5) to start development.

W D:\projects\touchgfx-release-4.4.1-eval\app\demo\ClockDemo_240x240\target\ST\STM32F4291-DISCO\Keil\application.uvproi - B
File Edit Wiew Project Flash | Debug . Peripherals Tools SVCS Window Help

S d@ . 3| 9|@) startistop Debug Session Ctrl+F5 [# m_aci_spi_transfer -t d e
i | £ ) | ¥% | Intemal @5 Reset cPU
Project
[Proj _ — Run F5
E‘“ﬁ Project: application Q| stop =ntal, or special damages, or any other
47 Internal flash hird party, arising from your use of th:
E‘B Startup {1 Step F11

]j main.cpp iy Step Over F10 [
1] startup_stm32429x.3 0
B0 Gui

<touchgfx/hal /HAL.T >
Step Out Ctri+F11 ouchgfx/nal/ i o
<touchgfx/hal/BoardConfiguration. hpp>

{} Runto Cursor Line Ctrl+F10
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