LENESAS Application Note

Renesas Synergy™ Platform
GUIX "Hello World" for DK-S7G2

Introduction

This application note guides you through the process of creating a simple two-screen GUI using GUIX Studio
for the DK-S7G2 Synergy MCU kit. Its application project demonstrates how easily you can create and
configure a new application using the Renesas Synergy™ Software Package (SSP).

The Synergy Software Package includes Express Logic’'s ThreadX® real-time operating system (RTOS), the
X-Ware suite of stacks (NetX™, USBX™, GUIX™, and FileX®), and a set of hardware drivers unified under a
single robust framework. This powerful suite of tools provides a comprehensive integrated framework for
rapid development of complex embedded applications.

The Hello World application was developed under e? studio using the Synergy Framework.

Target Device
DK-S7G2 board version 3.1 and 4.1

Minimum PC Recommendation

¢ Microsoft® Windows® 7/8/10

¢ Intel® Core™ family processor running at 2.0 GHz or higher (or equivalent processor)
e 8 GB memory

e 250 GB hard disk or SSD

e USB20

e Connection to the Internet

Installed Software

e Synergy™ e? studio Integrated Solution Development Environment (ISDE) Version 2021 (21.7.0) or later
e Synergy™ Software Package (SSP) v2.2.0 or later
e GUIX Studio v6.1.8 or later

Note: If you do not have one of these software applications you should install it before continuing.

Provided Software Files

e guiapp_event handlers.c
e main_thread _entry.c
e R7FS7G27H2A01CBD.pincfg

Purpose

To guide you through the setup of a GUIX touch screen interface for the Hello World application in e? studio,
where you configure the drivers and framework included with the SSP. Project setup in e? studio includes
setup of basic debugging operations. When you have the configuration ready, you can set up the LCD
Controller, touch screen drivers, and messaging framework to communicate with application tasks. You can
also create a simple GUI interface using the GUIX Studio editor. Once the application is running, it responds
to touchscreen actions using the Touch Panel V2 Framework on sf_touch_panel_v2 Framework, presenting
a basic graphical user interface (GUI).

Intended Audience

The intended audience are users who want to design GUI applications.
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1. Overview

This application note shows how to set up a project and develop a simple GUI-based application using GUIX
Studio.

2. Importing the Project into e? studio

Note: This step is included to allow you to skip the development steps and go to the point of verifying a
working project on the DK-S7G2. Most users SKIP THIS STEP and continue to section 3 to create a
project in e? studio. If you do choose to import the project, go to section 7, Running the Application.

To skip the development walkthrough steps and open a completed project in e? studio, see the Renesas
Synergy Project Import Guide (REN_r11an0023eu0121-synergy-ssp-import-guide_ APN_20181022.pdf) in
the package. It contains instructions on importing the project into e? studio and building the project. The
included GUIX_Hello_World_DK-S7G2.zip file contains the completed project.

3. Creating the Project in e? studio
Start by creating a new project in e? studio.

1. Open €? studio by clicking on the e? studio icon in the Windows Start Menu > All Programs > Renesas
Electronics e? studio folder.
2. If the workspace launcher dialog box appears, click OK to use the default workspace.

Workspace Launcher I&I

Select a workspace

e2 studio stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

\'["lo]y <+ ETa =Ml C"\Users Johnathan Doe\e2_studio\workspace, - Browse...

[] Use this as the default and do not ask again

OK l l Cancel

Figure 1. Workspace Launcher Dialog

3. Create a new workspace:
From the File pulldown menu, select Switch Workspace > Other...

4. Append a workspace name;
In the Workspace Launcher window, add text to the end of the workspace name to make it unique, such
as GUI_APP. If you installed to the default location, the new workspace name will be C:\Users\[your
name]\e2_studio\workspace\GUI_APP.

5. Click OK to create the new workspace.
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GUIX "Hello World" for DK-S7G2
6. Click in the Workbench area to proceed past the Welcome Screen

"B e+ - e2 srudio #

File Edit Scurce Refactor Navigate Search Project RenesasViews Run Window  Help
= | @weicome 2|

Figure 2. Close the Welcome Window by Clicking in the Workbench Area
7. Start a new project by clicking the dropdown menu [/ next to the New icon in the Tool Bar

File Edit Source Refactor

(B3 PSR

= Tool Bar

F‘:J New it Explorer &

Figure 3. Start a New Project
8. Select Synergy C/C++ Project from the menu.

N"HRIS-&A~-Bilk-

™ Project..
™ Other. Ctrl+M
Figure 4. Select Synergy C/C++ Project in the Dropdown Menu

R12ANO029EU0111 Rev.1.11
Apr.21.23

Page 4 of 49
RENESAS



Renesas Synergy™ Platform GUIX "Hello World" for DK-S7G2

9. Select Renesas Synergy C Executable project.

[e? New Synergy C/C++ Project O X

Templates for New Synergy C/C++ Project

A ] l’ Renesas Synergy C Executable Project

C/C++ ' A C Executable Project for Renesas Synergy.

Renesas Synergy C Library Project

‘.’ A C Library Project for Renesas Synergy.

, Renesas Synergy C++ Executable Project
' A C++ Executable Project for Renesas Synergy.

Renesas Synergy C++ Library Project

‘.‘ A C++ Library Project for Renesas Synergy.

(?) < Back Next > Einish Cancel

Figure 5. Project Type Selection

10. Enter a name for the project in the Project name text field. For example, GUIApp.

Project

Project name | GUIApp

[¥] Use default location

C\Users\Johnathan Doe\e2_studio\workspace\GUI_APP\GUIApp Browse...

Figure 6. Enter a Project Name

11. On the top right of this page, verify that the Toolchains option is set to GCC ARM Embedded.

Toolchains

GCC ARM Embedded

IAR ARM Toalchain

Figure 7. Verify GCC ARM Embedded Toolchain
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12. Click the Next button to continue.
13. Under Device Selection (top left), select SSP version 2.1.0 (or later).
14. For the Board field, select S7G2 DK. The Device field updates automatically.

e2 studio - Project Configuration (Synergy C Executable Project) o
Select the board support that you require.

Device Selection

SSP version: | 2.4.0 ' Board Details
Board: 57G2 DK e
Device: RTFSTG2THZADCBD
Select Tools Available Tools
Toolchain: GNU ARM Embedded ~ GNU ARM Embedded
Toolchain version: | 10.3.1.20210824 o 10.3.1.20210824
w Debuggers
Debugger: J-Link ARM w J-Link ARM
w RIO5

Express Logic ThreadX

w Smart Manual
|Q Registers Supported
Software Manual Supported

@ < Back Next > || Finish Cancel

Figure 8. Device Selection

15. Click the Next button to continue.
16. In the Project Template Selection, select the option BSP.

Project Template Selection

® " BSP
Q Base Board Support Package for the chosen Synergy family.
[Renesas.Synergy.2.4.0.pack]
Figure 9. Select the BSP
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17. Click the Finish button.
18. If you have not previously directed e? studio to remember your perspectives, e? studio will display the
Open Associated Perspective? dialog box. If opened, click Yes to acknowledge and close.

Open Associated Perspective?

Ca—

\ 4

This kind of project is associated with the Synergy Configuration perspective. Do you

want to open this perspective now?

[]Remember my decision

*

Figure 10. Open Perspective Dialog Box

When e? studio has finished creating the project, it displays the following screen.

File Edit

Mavigate

Search Project Renesas Views Run  Window Help

4 Deoug ~ || 9 cuiapp pebug v IB G - R B RR @A kDD SIS
L~ Fletor o~ 5 | B e+ | sy
[ Project Explorer = 08 [GUIApR] Synergy Configuration = 0 [SRNCY " i
. BE% Y § Summary . e 102 3 la s & 7 % 3 'm ' uw ) v . m u .1
vl GUlApp S IR Sl Fan |[%a0n | ves | ves | recs [ sss wecod wio [[veis | rece | Fase ccustusace|Faer | A
> [ Includes T =
> £ src Project Summary Renesas Synergy™ A P0S || PADe || Pa2 || NCC | VEC || PRI2 [l Pa2 P20 | WLO || WSS | Pont | A0S /SELISHLISRDM | POE | =
» 2 synergy Brar [Buao |[Fusz [Paoe ([Vaos |[Fauo [Pas [|sane [ ssoe || vss || raes [[Paos | pomy | pacs ([P | <
» [= script Board: S7G2 DK o s e M [ | e o [ [an [ -
> (= synergy_cfg Device: RIFSTG27H2A01CBD oy vee || wss |[Pu3 ||Pacs ([Paoe || Faoe | Face ||psao | Psos (| vee ([Faos |Pees || Pesz || Pase | Proe
¢ configuration.xml Toolchain: GCC ARM Embedded Feao [Fess [[Faas [z [[oze | rous [ moce [ oscs | osco [[Fexs [ana [ omss || omoe s | vss |
[X] GUIApp Debug.launch Toolchain Version: 10.3.1.20210824 2 2 - = .
[£] RTFS7G2TH2A01CBD pincfg SSP Version: 240 Feid |[Petz | pots | peos | Pono | rens | Pery |RESe | esie | PTID | P2 |, iCCUSIUSBIS S
|2] 57G2-DK.pincfg recs [ macs [ pase [ Feos [ paz [ e | mace | rees [ Foce |2 o b B SEUREL ©
> @ Developer Assistance ot " SR
v (WCLF (| wss || wCC | Paoo ([ Paso (| Pao2 | Pat3 | Pea3 (| PB0C || PBO4 | PBOE (| wOC (WwCCUd P13 ((P212 | H
SSP Common Code v2.4.0 pacr | aos | pacs | eao [ pace [ pace | eaco [¥oun [Sies ¥ (%o | Bocs | ves frcoffuem
Clock Generation Circuit: Provides=[CGC] v2.4.0 [Yes |Coe e | o | pec | pece | eece |Teoo | oses |[Gros |Eome | oo || e emar|fvces | =
Event Link Controller: Provides=[ELC] v2.4.0 —= ——
Factory MCU Information Medule: Provides=[FMI] v2.4.0 PECR || PeD. || PECO | FI06 || PRS1 | PRI2 || NCC || VSS | FOO7 || PR3 | V=S || NCC || FTOS | 06 || PO
10 Port: Provides=[10 Port] v2.4.0 ves [ vec [[¥aos [ reos [¥eos [ poce | rone [ poss | roes [|pon [ recs || sece [[Foos [%rmo [[¥oue |
S57G2_DK Board Support Files v2.4.0 ~ T T T 7 =
P102 | P03 || P204 | PSOL [ PSDZ (| PSO7 || PSI0 || VREFL [|AV'SSD || POL: POCE || POOZ || P4DO || P40R [ P43
Board support package for RTFSTG27TH2A01CBD v2.4.0 —— - = -
Board support package for STG2 v2.4.0 Faon | Feoo || Fean | recs ((Pemm | pens || v || ¥0C VRS eoe | poo |(Feor || peis ([P (e |
Board support package for S7G2 v2.4.0 v Yoo |[Feas || rece oo [[ean fveez || ves e 22 puos [ s | scco [ s [pece flpet | =
Tz '3 'a 's & 7 '8 s m un = '@#m m 6
RTFSTG2TonoooBD - 224BGA (Top View)
‘fﬂ“ T“he Gallery Connection status:
A [ [Jwerrirg [ex
Surnmary] BSP| Clocks‘ Pins| Thraads| Me;saging| Components‘
5 Properties x |[#l] Problems @ Smart Browser 4 8§ = O |[&PinConflicts x
itermns
Description Module Pin Loca
Properties are not available.
Figure 11. GUIApp Project
R12AN0O029EUO111 Rev.1.11 Page 7 of 49

Apr.21.23

RENESAS




Renesas Synergy™ Platform GUIX "Hello World" for DK-S7G2

4. Configuring the project in e? studio
Once successfully created in e? studio ISDE, the project can be configured for the GUI application.

1. Open the Synergy Configuration, if not already open, by double-clicking the configuration.xml file in
the Project Explorer Window.

4 [ GUIApp [Debug]
+ i Includes
» B3 src
> 2 synergy
» = script
: = synergy cfa
=/ GUIApp Debug.launch
|5/ R7FSTG27H2A01CED.pincfg

Figure 12. Selecting the Configuration.xml File in Project Explorer

2. Inthe Synergy Configuration Window, click the Threads tab.

Summary | B5P | Clocks | Pins| Threads| Messaging | ICU | Components

Figure 13. Synergy Configuration Threads Tab
3. Select the HAL/Common thread.

0 ~[GUlApp] Symengy Configuration |

Threads
Threads s HALN s Stacks
e HALC prmsmricn ~ |
g.elc ELC Driver on r_glc & g el ELC Driver o0 # g icport 10 Port ¥ g.cge COC Driver
g boport /D Port Dyiver on ¢ joport reke Derver on r_ioport rege
gege CGC Derver onr_coe .
. |
3

L ¥

Figure 14. Threads

4. Inthe HAL/Common Stacks area, click the New Stack button.

Threads & New Thread HAL/Common Stacks > %] Remave

;.%HAUCommon A
g_ieport |0 Port Driver on r_ioport 47 g_ioport /O Port 47 g_elc ELC Driver on 42 g_cge CGC Driver on 42 g_fri FMI Driver
g_elc ELC Driver on r_glc Driver on r_ioport r_elc r_cge r fmi
g_cgc CGC Driver on r_cgc ... v

< > ®

Figure 15. Add a Timer Driver Module to the HAL/Common Thread Part 1
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5. Inthe New Stack menu, select Driver > Timers > Timer Driver on r_gpt.

1@ [GUIApp] Synergy Configuration ° &’ Package S hdll B Th Al

Threads Configuration -.0 Y et Ak - S

p302 |P303 ] vss | vss [Pe0s | pent | vee |vio fveu [eeaz [p20a b

Threads  + New Thread * HAL/Common Stacks «! New Stack > i 109 [Proe [0 | vee | vee [Fanz |pona frane | vio | vss (e frasa v
|* & HAL/Common 7 q_frmi FMI Driver on 1I# g_elc ELC Driver o Diriver 2 Analog 2 |[Ji 112 P304 |Pa0% | P310 Patt (P01 [Peod | vas |Pa1s (paes [k
i i 1

& i i fmi FoRd e Framework ¥ Connectivit » - R R T I N T T
g.fmi FM| Driver on r_fm r_fmi ¥ §s |P113[P305 |Pa06 | P207 [P304 P10 [PO03 | VCC [P204 [P413 (P
# g_elc ELC Driver on r_elc X-Ware 3 Crypto R e Er—t
o i . ) ) {21 |P1is PLi4 [Pold | PO1S | POCE PoS POCD P313 (P14 P7LL (P

# q_ioport I/ Port Driver on r_iopo @ ||® ¢ Search., Graphics EJ) VN VN S S Lt -
F > 1 3 % 7| rEs lpand lem1 1z VR b
# g_cge CGC Driver on r_cge Input 4 !.ﬂ PS13 {Pe08 |P300 | Po0s | PO07 | RES [P3US (P7A0 (P7I2 ] o0
Monitoring 3 15 |pass [peos (pasz [Pt [pans [peis (paos (praa {pear AAt
Power * ks | vee [pans [Pase [Paoz fraca [pors [puso [pass fpeos | ver

s T+ttt r—t%

Storage o6 |Pa0s (Pan4 [Pan3 (Pan: [Pana P73 P405 P704 PBOZ PBOS |\

1€ > System L o - i At A AN LA A AN SR i
# Input Capture Driver on r_agt_input_capture
HAL/Common

Transfer 5 # Input Capture Driver on r_gpt_input_capture

Objects T wTvesTa ¥ RIC Driver on r_rte
sz ¥ Timer Driver on r agt
£ > P T“.f“ PBO0 | FR10 | PBO3 | PS03 | PS0S | VO ':IC:\'!:II:'-L' P
- o o o L oo = & 0
Summary B3P Clocks Pins | Threads Messaging Components < >

Figure 16. Add a Timer Driver Module to the HAL/Common Thread Part 2

6. Inthe HAL/Common Modules area, select the newly created module g_timer0O Timer Driver on r_gpt.

Threads &7 New Thread HAL/Common Stacks 47 New Stack > ] Remove
ggHAUCommon ~
g_ioport 1/0 Port Driver on r_ioport 4 g_ioport /O Port 47 g_elc ELC Driver on 42 g_cge CGC Driveron | | @2 g_fmi FMI Driver on 4 g pwm_backlight

g_elc ELC Driver on r_elc Driver on r_ioport r_elc r_cge r_frmi Timer Driver on r_gpt
g_cge CGC Driver on r_cgec ..

@

Figure 17. Select the Newly Created Timer Driver Module

7. Inthe Properties Window, change the Properties to match those in Figure 18. Hint: Change the
channel to 2!

Property Value

4 Common
Parameter Checking Default (B5F)

4 Module g_pwm_backlight Timer Driver
Marne g_pwm_backlight
Channel 2
Maode P
Period Yalue 0
Pericd Unit Milliseconds
Duty Cycle Value 100
Duty Cycle Unit Unit Percent
Auto Start True
GTIOCA Qutput Enabled False
GTIOCA Stop Level Pin Level Low
GTIOCB Output Enabled [ True |
GTIOCE Stop Level Pin Level Low
Callback MULL
Interrupt Pricrity Disabled

Figure 18. Configure the PWM Module
The next steps add the required software to enable the touch screen and configure the LCD driver.

The touch screen requires several frameworks and drivers to be used. External interrupts are used to know
when to read the data. An I°C driver handles the reads. A framework translates the register data from the
peripheral to touch coordinates the software can use.
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8. Create a new thread by clicking the New Thread button in the Threads area.

Threads New Thread HAL/Common Stacks

4| Mew Stack >  g| Remove

&HAUCommon ~ - o - o
g_ioport |/O Port Driver on r_ioport 47 g_ioport /0 Port 42 g_elc ELC Driver on 47 g_cge CGC Driveron | | 45 g_fmi FMI Driver
g_elc ELC Driver on r_elc Driver on r_ioport r_elc r_cgc r_fmi
g_cge CGC Driver on r_cgc ... o ®
(_ >
Figure 19. Creating a New Thread
9. Click on New Thread to pull up the Properties tab.
10. Edit the Properties to match.
& *[GUIApp] Synergy Configuration & O Properties ™
Threads Configuration Gonorate Br ‘;:I Contery  New Thread
Setti Property Value
Threads #INew Thread %IRemove = Main Thread Stacks ) New Stack > ettings v Thread
¥ & HAL/Common Add Synergy stacks to the selected thread by using the ‘New Stack Symbol main_thread
& g_fmi FMI Driver on r_fmi #' > toolbar button (above), or by pasting here from the dipboard. MName Main Thread
# g_elc ELC Driver on r_elc Stack size (bytes) 2043
# g_ioport /O Port Driver on r_ioport Pricrity ]
# g_cge CGC Driver on r_cge Auto start Enabled
# g pwm backlight Timer Driver on r_gpt Time slicing interval (ticks) 10

Figure 20. Configuring the Main Thread Properties

11. Back in the Synergy Configuration window > Threads tab > Main Thread Stacks area, click New

Stack.
Note: Be sure Main Thread is selected before adding new modules.

Threads | Mew Thread | Remove Main Thread Stacks
e—
Main Thread e

pasting here from the clipboard.

Mew Stack

& Add Synergy stacks to the selected thread by using the 'Mew Stack > toolbar button (above), or by

Figure 21 Main Thread Stacks

R12AN0029EU0111 Rev.1.11
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12. Add a framework for the touch panel by selecting New Stack > Framework > Input > Touch Panel V2
Framework on sf_touch_panel_v2.

Threads Configuration o
Generate Project Content
Threads & | New Thread 5| Remove |—|  Main Thread Stacks G| New St~ )
= Driver > | & [Ye
v g HAL/Common Add Synergy stacks to the seled i
Fi k ¥ Anal 3
4% g_frni FMI Driver on r_fmi WY toolbar button (above), or by pz ramewor I na-og
4% g_ioport I/0 Port Driver on r_ioport X-Ware 2 Audio 2
42 g_cgc CGC Driver on r_cgc Q;' Search Connectivity ¥
47 g_elc ELC Driver on r_elc Crypto ¥
&% g_tirnerD Timer Driver on r_gpt File System 5
Main Thread .
Graphics »
- ap Touch Button Framework on sf_touch_ctsu_button nput »
4 Cap Touch B F k on sf h by Inp
a4 Cap Touch Framework on sf_touch_ctsu LewelX ¥
- ap Teuch Framewerk on sf_touch_ctsuw. emao »
& Cap Touch F k on sf h 2 M ry
& Cap Touch Slider/Wheel Framework on sf_touch_ctsu_slider Networking »
- terna ramewark on st_external_ir ErVICES ]
& Ex 1RO F k on sf Iirg Servi
» ouch Pane ramework on sf_touch_panel_v.
i+'1~;- Touch Panel V2 F k on sf_touch_panel_v2 ' 'Ii
LA NS
. . % | New Object > =
Main Thread Objects v Bz
'
F |Pia
'
R |0
Conne
Summary | BSP | Clocks | Pins | Threads | Messaging | Components <

Figure 22. Add Touch Panel V2 Framework on sf_touch_panel_v2.

13. In the Synergy Configuration window > Threads tab > Main Thread Stacks area, click on
g_sf_touch_panel Touch Panel V2 Framework sf_touch_panel_v2. Configure the properties for
g_sf touch_panel Touch Panel V2 Framework sf_touch_panel _v2.

Generat r'rai Content 9 sf touch_panel v2 0 Touch Panel V2 Framework on sf touch_panel v2
Lenerale oject Lontent
Settings  Property Value
! New Stack >
g_sf touch_panel v2_0 Touch Panel V2 APlinfo ¥ Commen ;
Framework on sf_touch_panel_v2 Stacks Parameter Checking Default (BSP)
*! Remove Thread Stack Size 512

e v Module g_sf_touch_panel_v2_0 Touch Panel V2 Framework on sf_touch_panel_v2
& g_sf_touch_panel Touch Mame
Panel V2 Framework on L
Thread Pricrity 3
sf_touch_panel v2
. Update Hz 10
)
o Touch Coordinate Rotation Angle(Clockwise) 0
% Add Touch Driver Mame of generated initialization function sf touch panel v2 init
Auto Initialization Enable
Auto Start Enable
Mame of touchpanel callback function to be defined by user touch_panel v2_callback
Figure 23. Configure the Touch Panel V2 Framework Properties
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14. In the Synergy Configuration window > Threads tab > Main Thread Stacks area, click on Add Touch
Driver > New > Touch_panel_chip_sx8654.

o

Generate Project Content

g_sf touch_panel v2_0 Touch Panel V2 Framework on & New Stack >
sf touch_panel v2 Stacks

¥ g_sf_touch_panel Touch
Panel V2 Framework on
sf_touch_panel_v2

@

ry
I

%1 Add Touch Driver

New > @ Touch panel chip ft5x06
+ Touch_panel_chip_sx8654

Figure 24. Add the Touch_panel_chip_sx8654 Touch driver

15. Configure the Touch_panel_chip_sx8654 properties as shown.

“falllfpp] Syrergy Configuranon ! Hl¥rapartios

o

Threads Configuration oate Provect Conteny | 9-touch_panel chip sx8654_0 Touch_panel_chip_sx8654
Thread: New Theed - Ao N Settings  Propery e
reads . pad & Remove & Hew Shack = o Wodbe g Bonch panel chip saiSd 0 Touh panel dhic st
2 g‘, touch_paned Touch Pansl V2 Modhile g fonch [ | e 34654 0 ah panel dhic ﬁ ]
« & WAL Commun ok kot o o Muieh piad it ek Parne @ touch pandd chip S840
% g_cge OGC Driver on 1 e 4l Remove Hrizotal phal count 280
# gk ELC Driver on 1.6 Vertical pieed court 7
. 5 oot 1 Rest D rgf_d_m.:r.»._.n;rn Touch Panel V2 Eramework on e :
# g Fivs PV Diives o o_fivs o tauch_panal vi Reset Pin 1
# g _tirnerd Tim:

« & Meain Thread = z
# 5.5 touch panel Toesch Panel V2 Framemork on o touch,_parel v2

* 3 touch_panel chip_re3654.0
Touch_pansl_chip_sx8654

* g el idc_devicel 120
Framework Dacs o0
sf Qe

) € ® o entaarial im0 Extwrnal
work Shared fues RE) Diver on 1 kcu

< >

@ sf touch panel Touch Panel V2 Framework
on sf_touch_panel v2 Objects ry

Figure 25. Configure Touch_panel_chip_sx8654 Properties
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The Synergy Configurator has created the external IRQ framework and driver and has a placeholder for
the I12C driver and Touch driver.
The Touch Panel V2 Framework module scans data from a touch controller and invokes the user
registered touch panel callback when a touch event occurs. (If the user callback is not registered, the

sf _touch_panel_v2 api_t::touchDataGet API function can be used to retrieve the data). The SF
External Interrupt is a framework layer used by the Touch Controller Driver.

g_sf touch_panel Touch Panel V2
Framework on sf_touch_panel_v2 Stacks

1 New Stack »

o

Generate Project Content

=] Rermowve

@

# g sf touch_panel Touch Panel V2 Framewark on sf_touch_panel v2

@

* g_touch_panel_chip_sxB8654_0 Touch_panel_chip_sxB8654

T
* g_sf_i2c_deviceD 12C Framework Device on sf_i2c

@

# g_sl_external_jrg0
External IRC
Framework on

@ sf_external_irq

# g_sf_ize_bush 12C Framewaork Shared Bus on sf_i2c

# g_external_irg0 External
IRQ Driver on r_icu

@

Settings
API Info

g_sf external irq0 External IRQ Framework on sf external irq

Property
¥ Common

Parameter Checking

¥ Module g_sf_external_irq0 External IRQ Framework on sf_external_irg

Mame
Event

Value

Enabled

g_sf_external_irg0
Semaphore Put

Figure 26. Configure the properties for External IRQ Framework Stack

16. Select External IRQ Driver on r_icu. Configure the properties for the new module as shown.

g_sf touch_panel Touch Panel V2
Framework on sf touch_panel v2 Stacks

1 New Stack >

o q_sf_touch_panel Touch Panel V2 Framework on sf_touch_panel v2

Y

T

T
@

o q_touch_panel_chip_sx8654_0 Touch_panel_chip_sx8654

ry

T

# q_sf i2¢c_devicel 12C Framework Device on sf iZc

o
@

# g _sf_external irq0
External IRQ
Framewark on

@ sf_external_irg

.

a9 q_sf_izc_bus0 12C Framework Shared Bus on sf_iZc

. g_external_irg0 External
IRQ Driver on r_icu

@

e

% Remove

Settings

APl Info

Property Value
~ Common
Parameter Checking Enabled
v Module g_external_irg0 External IRQ Driver on r_icu
Name g_external_irg0
Channel 7
Trigger Falling

Digital Filtering

Digital Filtering Sample Clock (Only valid when Digital Filtering is Enabl PCLK / 64

Interrupt enabled after initialization
Callback
Pin Interrupt Priority

Enabled

True
¥ NULL
Priority 3

Figure 27. Configure the Properties for IRQ Driver on r_icu
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17.

In the Synergy Configuration window > Threads tab > Main Thread Stacks area, click on

g_sf i2c_device0 I12C Framework Device on sf_i2c. Configure the properties for g_sf_i2c_device0

I2C Framework Device on sf_i2c.

w
Generate Proj

g_sf touch_panel Touch Panel V2
Framework on sf touch_panel v2 Stacks

) New Stack > =

# g_sf touch_panel Touch Panel V2 Framework on sf_touch_panel v2

@

ect Content  9-5T-i2c_device0 12C Framework Device on sf i2c
. Settings | Froperty
il Kemove
APl Info | Common

Parameter Checking
v Module g_sf_izc_device0 12C Framework Device on sf_jiZc
Name
Slave Address
Address Mode

b g_touch_panel_chip_sx8654_0 Touch_panel_chip_sx8654

@

Value
Enabled
g_st_i2c_deviced

0x48
7-Bit

Y

T

i g_sf_external_irg0
External IRQ
Framework on

m sf_external_irg

» g_sf_i2c_device0 12C Framework Device on sf_i2c

@

L
¥ g_sf i2c_bus 12C Framework Shared Bus on sf_iZe

IRCY Drriver on r_icu

o

# g_external_irq0 External

Figure 28. Configure the Properties for g_sf i2c_device0 12C Framework Device on sf_i2c.

18. In the Synergy Configuration window > Threads tab > Main Thread Stacks area, click g_sf_i2c_bus0
I2C Framework Shared Bus on sf_i2c. Configure the properties for g_sf i2c_bus0 12C Framework

Shared Bus on sf_i2c

Generate Project Content

g sf i2e_bus0 12C Framework Shared Bus on sf i2¢

. : Settings Froperty
sf_touch.panel Touch Panel V2 #) New Stack > I Remove AP Inf v Module g_sf_i2c_bus0 12C Framework Shared Bus on sf_i2c
ramework on sf touch_panel v2 Stacks nro N

arme
# q_sf touch_panel Touch Panel V2 Framewaork on sf_touch_panel_v2
@
"y
1
@ g_touch_panel_chip_sxB654_0 Touch_panel_chip_sxB654
@
ry
1§ X
¥ g_sf_i2e_deviceD 12€ Framewark Device on sf_i2e ¥ g_sf_external_irq0
External IRQ
Framework on
o @ sf_external_irg
ry — —
o g_sf_i2c_bus0 12C Framework Shared Bus on sf_ji2c # g_external_irqQ External
IRC Diviver on r_icu
@ @D
s

Value

q_sf_i2c_bus0

Figure 29. Configure g_sf_i2c_bus0 I2C Framework Shared Bus on sf_i2c Properties
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19. In the Synergy Configuration window > Threads tab > Main Thread Stacks area, click on Add 12C
Driver > New > [2C Master Driver on r_sci_i2c

% *[GUIApp] Synergy Configuration & = E
. . [¥]
Threads Conflguratlon Generate Project Content
Threads <] New Thread % Remove = < New Stack >
g_sf touch_panel Touch Panel V2
v & HAL/Common

Framework on sf touch_panel v2 Stacks
# g_cge CGC Driver on r_cgc

4 g_elc ELC Driver on r_elc

4 g_ioport 1/O Port Driver on r_ioport A g_sf_touch_panel Touch Panel V2 Framework on
4 g_fmi FMI Driver on r_fmi sf_touch_panel v2
@ g_timer0 Timer Driver on r_gpt ®

~ @ Main Thread

A
I
4 g_sf_touch_panel Touch Panel V2 Framework on sf touch_panel v2 & g_touch_panel_chip_sx8654_0

Touch_panel_chip_sx8654

@
I - I
i g_sf i2c_device0 12C i g_sf_external_irg0
Framework Device on External IRQ
sfi2c Framework on
@ @ sf_external_irg
1 T
€ g_sf_i2c_bus0 12C A g_external_irq0 External
< > Framework Shared Bus IRQ Driver on r_icu
on sf i2c
g_sf_touch_panel Touch Panel V2 Framework ® 6)
on sf touch _panel v2 Objects a

1 Add 12C Driver i

New > @ |2C Master Driver on r riic

E IfB 12C Master Driver on r_sci_i2c

Figure 30. Add I2C Master Driver on r_sci_i2c
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20. Inthe Synergy Configuration window > Threads tab > Main Thread Stacks area, click on 12C Master
Driver on r_sci_i2c. Configure the properties for I2C Master Driver on r_sci_i2c

Generate Project Content g_i2c 12C Master Driver on r_sci_i2c

g_sf touch_panel Touch Panel v2 1 New Stack » " i Remove Settings Pm;serty Value
Framework on sf touch_panel v2 Stacks APl Info Y Common —
Parameter Checking Enabled
® q_sf_touch_panel Touch Panel V2 Framewark on sf_touch_panel v2 v Module g_i2e 12C Master Driver on r_sci_i2c
Name g_ilc
Channel 7
@ Rate Fast-mode
¥ Slave Address

* q_touch_panel_chip_sx8654_0 Touch_panel_chip_sx8654 Address Mode

SDA Output Delay (nano seconds)

Bit Rate Modulation Enable
L]

A Callback
: : i ori —
# g sf i2c_deviceD 12C Framework Device on sf i2c # g sf_external irgd ::;Z:::T:::J"Jmtpsmlw P‘r!or!ty 3
External IRCY pt Priority Priority 3
Framework on Transmit End Interrupt Priority Priority 3
[0] @ sf_external_irg
+ =

v q_sf i2c_bus0 12C Framework Shared Bus on sf_i2c * q_external_irg0 External
IRG Driver on r_icu

L] @
S

* q_i2c 12C Master Driver on r_sci_i2c

@
* q_transferd Transfer hd g_transfer1 Transfer
Driver on r_dtc SCI7 TXI Driver on r_dtc SCI7
RXI
@ @

Figure 31. Configure the Properties of Master Driver on r_sci_i2c

21. In the Synergy Configuration window > Threads tab > Main Thread Stacks area, click on g_transfer0
Transfer Driver on r_dtc SCI7 TXI and configure the properties for g_transferO Transfer Driver on
r_dtc SCI7 TXI

[+]

Generate Project Content

g_transfer0 Transfer Driver on r_dte SCI7 TXI

3.sf touch_panel Touch Panel V2 &1 New Stack > . & Rermnaove Settings EO:::\'[:non Value
‘ramework on sf_touch_panel v2 Stacks AP Info - —
Parameter Checking
# g_sf touch_panel Touch Panel V2 Framework on sf_touch_panel v2 Software Start Disabled
Linker section to keep DTC vector table ssp_dtc_vector_table
~ Module g_transferQ Transfer Driver an r_dtc SCIT TX1
o Mame a_transfer()
s Mode & Mormal
* a_touch_panel_chip_sx8654_0 Touch_panel_chip_sx8654 Transfer Size @1 Byte
Destination Address Mode & Fined
Source Address Mode & Incremented
@ — Repeat Area (Unused in Normal Mode) & Source
# g s i2¢ devieeD 12C Framework Device on sL2c ® g4 pw— irq0 Interrupt Frequency @ After al transfers have completed
External IRQ Destination Pointer & NULL
Framewark on Source Pointer & MULL
® @ sf_external_irg MNumber of Transfers ]
+ + Mumber of Blocks (Valid only in Block Mode) o)
# g sf i2c_busl 12 Framework Shared Bus on sf i?c # g_external_irg0) External Activation Source (Must enable IRQ) L SCIT T
|RC Driver on r icu Auto Enable @ False
Callback (Only valid with Software start) B MULL
o o ELC Software Event Interrupt Priority
T
¥ g_ize 12C Master Driver on r_sci_iZc
0]
T
® g_transfer) Transfer ¥ g_transfer1 Transfer
Driver on r_dte SCI7 TXI Diver on r_dtc S5CI7
B
o @

Figure 32. Configure the Properties of g_transferO Transfer Driver on r_dtc SCI7 TXI
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22. In the Synergy Configuration window > Threads tab > Main Thread Stacks area, click on g_transferl
Transfer Driver on r_dtc SCI7 RXI and configure the properties for g_transferl Transfer Driver on
r_dtc SCI7 RXI

Generate i'.:\).-:-. Content  9-transferl Transfer Driver on r_dtc SCI7 RXI
g_sf touch panel Touch Panel V2 +1 New Stack » = [« &1 Remove Se‘ﬂings T,m::::"u“ value
Framework on sf touch_panel v2 Stacks APl Info Paramater Checking Enabled
# g _sf touch_panel Touch Panel V2 Framework on sf touch_panel v2 Software Start Disabled
Linker section to keep DTC vector table ssp_dtc_vector_table
~ Module g_transfer! Transfer Driver on r_dte SCI7 RXI
@ Name
- ¥ Mode & Normal
¥ a_touch_panel_chip_sx8654_0 Touch_panel_chip_sx8654 Transfer Size 51 Byte
Destination Address Made @ Incremented
) Source Address Mode @ Fixed
D — Repeat Area (Unused in Normal Made) @ Destination
T T
# g_sf_i2c_device0 12C Framework Device on sf_i2e # g_sf_external_irg0 Inte!!upt. Freql.!em_y B After all tansfers have completed
External IRQ Destination Pointer & NULL
Framework on Source Pointer & NULL
o @ sf_external ing Number of Transfers ]
* + Number of Blacks (Valid only in Block Mode) w0
¥ g_sf_i2c_bus0 12C Framework Shared Bus on sf_izc # g_external_irg0 External Activation Source (Must enable IRCY 2 SCI7 R
IR Driver on r_icu Auto Enable @ False
Callback [Only valid with Software start) B MULL
(1) L) ELC Software Event Interrupt Priority
X
$
¥ g_i2e 12C Master Driver on 1_sci_j2c
@
T
¥ g_transfer Transfer ® q_transfer1 Transfer
Driver on r_dtc 5CI7 TXI Driver on r_dtc SCI7
RXI
o o

Figure 33. Configure the Properties of g_transferl Transfer Driver on r_dtc SCI7 RXI
23. Under Main Thread Stacks, select New Stack, and then X-Ware > GUIX > GUIX on gx.

Main Thread Stacks 4 | New Stack =
Driver » n
4% g_sf_touch_panel Touch Panel V2 Framework on sf_touch_panel_v2 Framewaork ¥
| x-Ware »|  Filex >
@ & Search.. |  Guix > | 4 GUIX Source
s LevelX > |4 GUXon gx |
4% g_touch_panel_chip_sx8654_0 Touch_panel_chip_sx8654 MetX ¥
MNetX Duo b
@ ThreadX »
I Y I USBX b
4% g_sf_i2c_deviceD 12C Framework Device on sf_i2c & g_sf_external_irg0
External IR
Framewaork an
@ @ sf_external_irg
- »
Figure 34. GUIX on gx
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GUIX "Hello World" for DK-S7G2

Notice that the Synergy Configurator has now already created the GUIX Port on sf_el_gx framework,
Display Driver, JPEG decoder, and D/AVE hardware accelerator drivers as shown in the following

figure.

45 GUIX on gx
L
[ [
& g_sf_el_gx GUIX Port on sf_el_gx & Add GUIX Source
a
I I I
45 g_display Display 4 g_sf jpeg_decoded 47 D/AVE 2D Driver on
Driver on r_glcd JPEG Decode daveld
Framewaork on
sf_jpeg_decode
Y a &
I I
i g_jpeg_decodel JPEG &8 DJAVE 20 Port on
Decode Driver on sf tes 2d_drw
r_jpeg_decode
a Yy

[
%] Add JPEG Common

Figure 35. GUIX on gx

24. Select GUIX on gx and configure the Properties as the following figure shows.

[ Properties 32 . Problems

Property Value
4 Common
Enable Synergy 20 Drawing Engine Support Yes
Enable Synergy JPEG Support Yes

Figure 36. GUIX on gx Properties
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25. Add JPEG common to the Decode Driver onr_jpeg_decode.

- I
&4 g_sf_el_gux GUIX Port on sf_el_gx & Add GUIX Source
&
| I I
& g_display Display 4 g_sf_jpeg_decoded 42 D/AVE 2D Driver on
Driver on r_glcd JPEG Decode daveld
Framework on
sf_jpeg_decode
r A A
I I
## g jpeg_decodel JPEG | | 47 D/AVE 2D Port on
Decode Driver on sf tes 2d_drw
r_jpeg_decode
Iy &

& Add JPEG Commen |

o

Mew 4+ JPEG Commen

Figure 37. JPEG Common Module

26. Select GUIX Port on sf_el_gx and configure the properties as shown.

Property Value

a4 Common
Parameter Checking Default (B5P)
a Module g_sf_el_gx0 GUIX Port on sf_el_gx

Display Driver Configuration Inheritance Inherit Graphics Screen 1
Mame of User Callback functicn MULL

Screen Rotation Angle(Clockwise) 0

GUIX Canvas Buffer (required if rotation angle is not zero) Mot used

Size of JPEG Work Buffer (valid if JPEG hardware acceleration enal::lled]

Memory section for GUIX Canvas Buffer sdram

Memory section for JPEG Work Buffer sdram

Figure 38. GUIX Port on sf_el_gx Properties
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27. Select the JPEG Decode Driver on r_jpeg and configure the interrupt properties as shown. Note that
Priority 3 is just an arbitrary number.

Property Value
4 Common
Parameter Checking Default (BSP)
4 Module g_jpeg_decodel JPEG Decode Driver on r_jpeg
Name g_jpeg_decoded
Byte Crder for Input Data Format Mormal byte order (1)(2)(3)(4)(5)(6) (7)1 (%)
Byte Order for Qutput Data Format MNaormal byte order (1)(2)(3)(4)(3)(6)(7)(2)
Output Data Color Format Pixel Data RGB5365 format
Alpha value to be applied to decoded pixel data(only valid for ARGE33888 format) 235
MName of user callback function .L MNULL
Decompression Interrupt Priority Priority 3 (CM4: valid, CMO+: lowest - not valid if using 'I-'hread)()
Data Transfer Interrupt Pricrity Pricrity 3 (CM4: valid, CMO+: lowest - not valid if using ThreadX]

Figure 39. JPEG Decode Driver on r_jpeg Properties

28. Under Main Thread Stacks, select D/AVE 2D Port on sf_tes_2d_drw and configure the properties as
shown.

Property Value

4 Common

Figure 40. D/AVE 2D Port Properties

29. Under Main Thread Stacks, select Display Driver on r_glcd and configure the Interrupt Properties as

shown.
Line Detect Interrupt Pricrity Priority 3 (CM4: valid, CMO+: lowest - not valid if using ?hread}(]
Underflow 1 Interrupt Pricrity Priority 3 (CM&: valid, CMO+: lowest - not valid if using ThreadX)
Underflow 2 Interrupt Priority Dizabled

Figure 41. Interrupt Properties

30. Configure the Graphics Screen 1 properties as shown.

Property Value
4 Common
Pararneter Checking Default (B5P)
4 Medule g_display0 Display Driver on r_glecd
Mame g_display
Marne of display callback function to be defined by user {2) MULL
Input - Panel clock source select Internal clock(GLCDCLE)
Input - Graphics screen Used
Input - Graphics screen frame buffer name fb_background
Input - Murmnber of Graphics screenl frame buffer 2
Input - Section where Graphics screend frame buffer allocated sdram
Input - Graphics screen input horizental size 430
Input - Graphics screen input vertical size 272
Input - Graphics screend input horizental stride{not bytes but pixels)] 420

Input - Graphics screend input format 16bits RGB363

Figure 42. Graphics Screen 1 Properties
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31. Configure the Output properties as shown.

Output - Horizontal total cycles 582
Cutput - Horizontal active video cycles 430
Cutput - Horizental back porch cycles 43

Output - Horizontal sync signal cycles 41

Output - Horizontal sync signal polarity Low active
Cutput - Vertical total lines 286
Cutput - Vertical active video lines 272
Output - Vertical back porch lines 12

Output - Vertical sync signal lines 10

Cutput - Vertical sync signal polarity Low active
Cutput - Format

Figure 43. Output Screen 2 Properties
32. Configure the TCON pins and clock as shown.

TCOM - Heyne pin select LCD_TCOM1
TCOM - Vsynec pin select LCD_TCOM2
TCOM - DataEnable pin select LED_TCOMND
TCON - Panel clock division ratio 1/16

Figure 44. TCON Settings

33. Save the project by pressing Ctrl + s on the keyboard.
34. Click the Generate Project Content button to update the project files.

[}]

Generate Project Content

Figure 45. Generate Project Content

35. Close the Synergy Configuration window.

36. Open Windows Explorer and go to the directory where you put the files included with this application
note. Locate the file Source Files\ R7FS7G27H2A01CBD.pincfg. Now drag the file from the
Windows Explorer Window into the GU1App root directory inside the e? studio Project Explorer window.
A. When asked how to import the selected files, click OK to copy the files.

B. When asked if you want to overwrite, click Yes.
Note: This file contains the pin configuration for the DK-S7G2 Synergy MCU.

37. In the Synergy Configuration window, under the Pins tab Select the Import the pin configuration, as
shown.

Select pin configuration

57G2-DK.pincfg v Generate data: | g_bsp_pin_cfg

Figure 46. Synergy Pin Configuration
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38. Click File System to access the pin configuration given in the source file as shown.

Import Pin Configurations from File =~ - B

File:

?\ Cancel Workspace... File Systern...

Figure 47. Importing Pin Configuration

39. Select the pin configuration in the source file and press Open as shown. Click OK to import the pin

configurations.
Mame ’ Date modified Type
|| R7FS7G2TH2ADTCED. pincfg 18-05-2017 12:45 PINCFG File
<
File name: | R7FS7G2TH2ADTCBD.pincfg w| | *.pincfg W

Open Cancel

Figure 48. Synergy Configuration

40. If you get the following error message when importing the pin configuration file, click OK.

Conflicts found - o

I-"- "“-.I Conflicts were found while the import operation from file:
‘il R7FS7GZTHZAO1CBD.pincfg.

Select one of the following options:

Press Cancel to cancel the impert operation.

Press Ignore to continu the import operation; conflicting settings will be imported
anyway.

Press OK to continue the import operation; conflicting settings will not be imported.

lgnore QK Details = =

Figure 49. Conflict Found Error Box
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41. Once you select the reference pin configuration, you will get a pin error message, Pin Dangling. This
means two functions are using the same pin. As shown, the error is in the Peripherals.

B v Ports LCD_DATAZ0: [nane =l |

[+ B Peripherals

B  Other Pins LCD_DATAZL: [None =] |
LCD_DATAZZ: [None =l |
LCD_DATAZ3: [None =l |
LCD_TCOND: v |p315 =l = |
LCD_TCONL: v |p31a =l = |
LCD_TCoN2: B [*p313 =l =) |

Figure 50. Selecting Pin Configuration

42. Click Peripherals, then Storage:SDHI. Select SDHIO and go to DAT7 to change it to None as shown.

Graphics:PDC - —

-+ Storage:QSPI DATT: = = —

E|\’ Storage:SDHI o: y |P903 j . |

-+ SDHIO |
SDHI1 WP v |P414 j =

Figure 51. Making P313 Usable

The next steps show how to configure pins of the S7G2 MCU to control the LCD panel and touch screen on
DK-S7G2 MCU. Proceed to Step 43 to skip this optional informational section.

The Timer Driver on r_gpt is used to configure the peripheral as a PWM to control the backlight level using
a hardware pin on the S7G2 Synergy MCU. For the DK-S7G2 MCU, the pin that controls the backlight for the
LCD is located on P7_12, as shown from the following snippet showing the DK-S7G2 MCU breakout board

schematic.
l 33 [ o
P7 10 LCD ON 35 | o
PA 3/SCL7 37 | o
P7 12 |  LcD BLEN | 39 | o

Figure 52. LCD Backlight Pin

Since an existing pin configuration is being used, it is not necessary to set this pin up using the pin
configurator. If you are interested, follow the steps below to see how it was configured.

43. Select the Pins tab in the Synergy Configuration Window.

Summary | B5P | Clocks) Pins| Threads | Messaging | ICU | Components

Figure 53. Configuration Pins
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44. Expand Ports and P7 to show the port 7 pins.

4] v Ports
201]
+ Pl
- v P2
oW F'3
» v P4
: + P5
« P7

+ P700

« P701

« P02

« P03

« P704

« P05

« P70

« P707

P78

P709

+ P10

« P711

¥ PT713

Figure 54. Port 7 Pins
45. Select P712 to show the options for this pin.

Pin Selection Pin Configuration
type filter text 4 1 1= £'| a
v P700 m Module name: P12
« P01 .
Symbolic name: GPTO2__PIN_OPTIOMN_B_GTIOC2B_B
v P702
+~ P703 Comment: -
v P704 i
v 705 P712 Cenfiguration
v P706
+ P707 Mode: Peripheral Mode hd
P708 Pull up: MNone -
P709
« PT10 Drive Capacity: ILow v]
. £ Outputtype: CMOS -
. P712 - Hiputtype ’ ]
« P713 Chip input/output
. W P8
e P712: leTIOCEB_B -

Figure 55. Pin Configuration for P7_12

— Module name: Selected GPT2.

— Pin Group Selection: Selected Mixed

— Operation Mode: Selected channel GTIOCA or GTIOCBoutput type: Only selected channel GTIOCB
for the pin P712. This option changes based on the mode setting. In this case, GTIOC2B B is
selected to use as the Timers:GPT 2 B output.

— (Hint: Disable pin P712 first before select and setting Timers:GPT ; GPT2.

Pins can also be configured using the peripheral as a starting point.

This view shows the pins that are available for different functions.
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Pin Selection Pin Configuration
type filter text & | =
GPTO e Module name: GPT2
GPT1
Pin Group Selection: Mixed W
GPT4 Operation Mode: GTIOCA or GTIOCE W
GPT3 Input/Output
i GTIOCA M
GPT7 ' fne i
GPT2 GTIOCE: v |PT12 b
GPTY
GPTIO
GPTT
GPT12
GPT13
s TirmerOPS

Figure 56. GPTO02 Pin Configuration

In most cases, after you enable and select a pin, it is automatically configured. This pin can be configured by
pressing (=) , which shows the following screen.

The interrupt for the touch controller is located on pin PO_1 as seen in the breakout board schematic.

38 TOUCH IRQ# | po1 |
40 LCD RESET# P7 13

Figure 57. Touch IRQ

The touch panel pin is configured as an IRQ in the Pin Configuration window.

Pin Selection Pin Configuration
type filter text 4 | =
4 + Ports ar Module name: PO01
v R Symboli : GPI09
+ POOO WIMoolc name:
v PO0L Comment:
v P002
POO2 = Mote: INPUT OMLY pin. DO NOT set to Output Mode!
PO04 (Only Input Mode or Analeg Mode are allowed.)
PO0S
PO0G PO01 Configuration
POO7 A Mode: ’Input mode -
PO0&
0000 RQ: IRQ7_Ds v
PO10 - ;
Chip input/output
pO11 PP g
PO14 POOL: |GPIO -
pO15

Figure 58. P0_01 Pin Configuration
For the LCD board schematic, see the touch controller, which is the SX8656.
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LA
Fakmo Lz
5 XHESE
| = 1
— Zof NS VoD |8
A 2 Wik GND |
- — :.(_m VREG
A I sna X+EE [ Le L
T OUCH VE
: YHTR | —
— mvio XATL 5 —
2 1 MOUTE YoEL |22 . L3
Il 7 mouT :
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0l | 10uF i oot LIF | luF
1 5
(-8
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Figure 59. Touch Controller

The following figure shows the touch controller’s reset pin is located on PO7_11. To make use of this
function, set the pin up as a GPIO output.

Pin Selection

type filter text

: w P3
s v P4
.« P53
: v Ph

e

LR T S S Y

P700
P71
P702
P703
P04
P705
P706
P07
P708
P709

~ P70

¥ PT12
« PT13

i ®E B

A

Pin Configuration

Medule name:
Symbolic Name:

Comment:

Port Capabilities:

P711 Configuration
Mode:

Pull up:
Drive Capacity:
Output type:

Chip input/cutput

P
GPIOS

CTSU0: TS15
ETHERCD: TX_CLK
SCH: CTS_RTS_55

I?Output mode (Initial Low)

Evl

Mone v

Low 7]

CMOS W
| GPIO

Figure 60. P7_11 Pin Configuration

The SCI driver can be configured for different serial communication protocols for the DK-S7G2 pin PA_3 and
PA_2 are used to handle the I12C functionality.

P7 10 CD ON 35 ; ; 36 PA 2/SDA7

[PA_3/SCL7 37 | o @38 TOUCH IRQ# PO 1

By 12 L.CD BLEN 39 | o @l 20 LCD RESET# P7 13
Figure 61. 1?C Pins

The pins are configured in the Pin Configurator under the peripheral section.
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Pin Selection Pin Configuration

type filter text A | H E

B Analog:DACT2 £ Module name:

I Connectivity:CAM Usage:

>« Connectivity:ETHERC

s Connectivity:lIC

‘v
el Pin Group Selection:
sch Operation Mode:
SCi2
SCI3 Input/Qutput
e THD_MOSI:
SCI5
5CI6 RXD_MIZ:
A sck:

+ SCIB

SCI9 CT5_RT5_S5:

> Connectivity:5PI DA

[ Connectivity:SS! '

= + Connectivity:USBFS SCL:

SCr7

When using Simple [2C mode, ensure port pins cutput type is n-ch
open drain.
When switching between 12C and other modes, first disable.

Mixed W
Custom W
v|pac2 v|
 |PAD3 v
None W
Mone W
Mone v
None W

Figure 62. SCI7 Configuration
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The LCD pin configuration is based on Option B for the g_lcd controller as seen in the pin configurator

below.

Pin Selection

:t_t,rpe filter text

=« Ports
.
» Monitoring: CAC
o+ AnalogADC
[ Analog:CMP
Analog:DACT2
> Connectivity: CAMN
=« Connectivity:ETHERC
I Connectivity:1C
v  Connectivity:5CI
> Connectivity: 5P
I Connectivity: 551
I+« Connectivity:USBFS
+ Connectivity: USBHS
; InputCTSU
I InputRC
I Input:KINT
a |+ Graphics:GLCDC
L Graphics:PDC
I« Storage:Q5SPI
Storage:SDHI
>« System:BUS
I Systerm:CGC
I+ System:DEBUG
System: TRACE
> TimerAGT
B« TimernGPT
I Timer:OPS
Timer:POEG
s TimerRTC
o Other Pins

Pin Configuration

Input/Cutput

LCD CLE: + | PG00 W
LCD_DATADD: + | P804 W
LCD_DATADT: + | P03 W
LCD_DATADZ: + | P802 W
LCD_DATAD: + | PEDG W
LCD_DATADS: + | PROT W
LCD_DATADS: + | PADD W
LCD_DATADE: + | PAD W
LCD_DATAOT: + | PATD ]
LCD_DATADS: + | PAOD W
LCD_DATADG: + | PADS W
LCD_DATAID: + | PG15 W
LCD_DATATT: + | P05 W
LCD_DATATZ: + | PO0G W
LCD_DATAT: ¥ | POO7 W
LCD_DATATS: + | P0G W
LCD_DATATS: + | P01 W
LCD DATA1G: Mone L
LCD DATATT: Mone W
LCD DATATE: Mone W
LCD DATATS: Mone L3
LCD _DATAZD: Mone L3
LCD DATAZ1: Mone L3
LCD DATAZ Mone W
LCD DATAZS: Mone W
LD TCOMO: + | P315 W
LCD TCOM1: + |P314 W
LCD TCOM2: + | P313 W
LCD_TCOM3: Mone W
LCD EXTCLE: Mone W

Figure 63. GLCD Pin Option B
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The breakout board schematic shows the full list of pins. The DK-D7G2 MCU uses a 16-bit LCD interface.

J102

2 PRES
il LCD PRESENT
i el

Sl el I LCD DATAOQ Pg

P8 3 LCD DATAL Tl oelt LCD DATA? P§ 2
6 6 LCD DATA3 5 | ool 10 LCD DATA4 P6
PA 0 LCD DATAS 1 | el 12
DA 1 LCD DATAG 5 | gl 1t LCD DATA7T PA 10
PA 9 LCD DATAS 5 | oel 10 LCD DATAS PA 8§
D6 15 LCD DATALD 17 | o gl 13 LCD DATAILL P9 5
59 6 TCD DATAL 19 | o0l 22 LCD DATAL3 P9 7
79 8 LCD DATAl4 21 ool 22 LCD DATALS P9 1
7 11 TOUCH RESETZ 2 | ool 2t

25 | o @l 26 LCD DE P3 15
P3 14 LCD_HSYNC 27 | o ol 28 TCD VSYNC P3 13

29 | o @1 20 LCD CLK P9 0

T Dl V)

5 | @l 3t
7 10 LCD ON 35 | o @l 28 PA 2/SDAT
PA 3/SCL7 37 | o @l 38 TOUCH IRQZ PO 1
77 12 TCD BLEN Il BT LCD RESETZ P7 13

iR121
100K0
GND GND

Figure 64. LCD Connector Pin Out

46. Save the project by pressing Ctrl + s on the keyboard.
47. Click the Generate Project Content button to update the project files.

[} ]

Generate Project Content

Figure 65. Generate Project Content

48. Open Windows Explorer and find where you put the files included with this application note. Locate the
file Source Files\main_thread_entry.c. Now drag the file from the Windows Explorer Window

into the src folder inside the e? studio Project Explorer window.
A. When asked how to import the selected files, click OK to copy the files.
B. When asked if you want to overwrite, click Yes.

Note: This file contains the Main Thread event handling code. It reads low-level touchscreen events from
the queue and transforms them to graphical user interface actions.

5. Creating the GUIX Interface using GUIX Studio

Now that the base project has been set up, GUIX components can be added.
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1. Create a new folder named gui inside the src folder by right clicking on the src folder and selecting New

> Folder.
{5 Project Explorer & =B-S
4 |5 GUIApp [Debug] - A17 *(bas
i Includes 418 NVIC_
[ 419 #endif
r MNew | T Project.. L
Go Into i File 1
Open in New Window ‘_ﬂlﬂimmm
1 _Folder
e Ciel o

Figure 66. Creating a New Folder

2. Create another new folder named guix_studio in the root folder of the project by right clicking on
GUIApp and selecting New > Folder. The final folder layout should look like the following figure.

4 = GUlApp
+ [ Includes
PRECE
¢ = synergy_gen
- |g hal_entry.c
- € main_thread_entry.c
. [ synergy
= guix_studio
== script
= synergy_cfg
ok configuration.xml
= GUIApp Debug.aunch
= R7FSTG2TH2ZADLICED. pincfg

Figure 67. Final Folder List
3. Open GUIX Studio by clicking the desktop icon. The version of GUIX Studio must be 6.1.8.0 or later.

Bl

Figure 68. Start GUIX Studio

4. Inthe Recent Projects dialog click the button Create New Project...

‘ Create New Project... ‘

Figure 69. Create New Project
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5. Name the project guiapp.
WARNING: Filenames will be generated by appending names to the project name. You must be careful
to make names case sensitive when you define your project name. Later, when files are added to the
project, it's assumed that you have called this GUIX project guiapp.
6. For the Project Path, browse to the location of the folder we created earlier called guix_studio.
Note: If you installed the tools into the default directories, the folder will be located at
C:\Users\[User]\e2_studio\workspace\GUI_APP\GUIApp\guix_studio.

E3 Create New Project »

Project Name SUsapR

Project Path  C:\Users'[User] el _shudio'workspace \GUTARp \guin_studic| Browse...

Save

Figure 70. Create a New GUIX Project

7. Click Save.
8. Change the Directories for all three options to be ..\src\gui.

Directories

Source Files .Jarcgui

Header Files  ..\src\gui

Resource Files .. \src\gui

Figure 71. Correct the file locations

Caution: Make sure you put in two dots .. in the directories above.
9. Change the Target CPU setting to Renesas Synergy.
10. Change the Toolchain setting to GNU and GUIX Library version 6.1.8 to .4.1.

Target CPU | Renesas Synergy ~ Advanced Settings
Toolchain ~ GNU ~ | [_]big endian
Additional Headers ‘ ‘ [ ]Insert Before

Number of Displays | 1 : GUIX Library Version E : . E : . E :

Major Minor  Patch
Figure 72. Target and GUIX version settings
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11. Click the Advanced Settings button. A dialog window appears.
12. Set Enable 2D Drawing Engine to enable the graphics accelerator and Hardware JPEG Decoder as

shown.
{} Synergy Advanced Settings o

[«/|Enable 2D Drawing Engine!

Runtime Image Decoder

JPEG: | Hardware JPEG Decoder  w

PMG: | MNone W

Cancel Save

Figure 73. Synergy Advanced Settings

13. Click Save.
14. Set up the Display Configuration as shown.

Display Configuration

Display Mumber |1_ : Mame
¥ resolution pixels v resolution pixels
()1 bpp gravscale [ ]5:5:5 Format
8 £ EDD invert polariby [ ]4:4:4:4 Format
4 bpp
()& bpp [reverse byte order 332 format
(®) 16 bpp packed Faormat
24 b
o) = [ rotated orientation [ ] allocate canvas memory
(032 bpp

Figure 74. Configure the Display

15. Click Save to generate the project.
16. Right-click on display_1 in the project view.
17. Select Insert > Window > Window.

£ GUIApp
;IM Configure Project/Displays

Configure Themes

Generate All Output Files
Generate Resource Files
Generate Specification Files

Insert 4 Window 4 I Window I
Button 4 Vertical List
Text 4 Horizontal List
Indicator 4 Drop Down List

Figure 75. New Window
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18. Modify the properties by selecting the new window and editing the Properties View. Update the current

settings to match those shown.

EH Properties View -

\Widget Type
\Widget Name
Widget Id
User Data
Left

Top

Width

Height
Border
Transparent
Draw Selected

window
window1

ID_WINDOW 1

Mo Border

Enabled

Accepts Focus
Runtime Allocate
Mormal fill
Selected fill

Draw Function

DHHDDH
4

WINDOW _FILL -
SELECTED_FILL -

Event Function

window 1_handler

Wallpaper
Tile Wallpaper

Mone -
=

Figure 76. Configure Window1 Properties

19. In the Project View Window, right click on display_1 and create another window by selecting Insert >

Window > Window.

20. Modify the properties to match the following figure.

fH Properties View -

Widget Type
Widget Mame
VWidget Id
User Data
Left

Top

Width

Height
Border
Transparent
Craw Selected

window
window2
ID_WINDOW2

Mo Border

Enabled

Accepts Focus
Runtime Allocate
Normal fill
Selected fill

Draw Function

D!HHDH
4

WINDOW_FILL hd
SELECTED_FILL A

I Event Function

window2_handler

Wallpaper
Tile Wallpaper

MNone hd
]

Figure 77. Configure Window2 Properties
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21. In the Project View, right-click on window1 and insert a Button (Text Button) by selecting Insert >

Button > Text Button.

I

| Button

Button
Text Text Button
Indicator Multi Line Text Button
Ternplate Checkbox

Radic Butten

Icon Button

Pixelmap Button

Icon

Figure 78. Add a New Text Button

22. In the Project View, right-click on window1 and insert a Button Checkbox by selecting Insert > Button

> Checkbox.

Window

Button

Text
Indicator
Temnplate

Button
Teut Button
Multi Line Text Button

Checkbox

Radio Button
Icon Button
Pixelmap Button

Ican

Figure 79. Add a New Checkbox
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23. In the Project View, right-click on window1 and insert a Text Prompt by selecting Insert > Text >
Prompt.

EE_—

Cut

Copy
Paste

Delete

Window
Button ¥

Text 3

Inzert r

Indicator » Pixelmap Prompt

Template Single Line Input

Multi Line Yiew

Multi Line Input

Figure 80. Adding New Prompt

24. In the Project View, right-click on window1 and insert another Text Prompt.
25. In the Project View, right-click on window?2 and insert a Text Prompt.
26. In the Project View, right-click on window?2 and insert another Text Prompt.
After you have followed these directions, your Project View should look like the following screen.

[ guiapp
= |;| display_1
= a window?2
prompt_2
prompt_3
=] a windowl
button
checkbuox
prompt
prompt_1

Figure 81. GUIX Project View

27. Press the '+’ character on right of the </> Strings to expand the Strings menu.

& Colors

[&] Pixelmaps

</> Strings

Figure 82. Strings Button

28. Double-click on any of the strings to open the String Table Editor.

29. Delete the existing strings by selecting them, then click the Delete String button in the String Table
Editor.

30. Add the strings using the Add String button as shown.
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Add String I Delete Strlng| Import Export | | |ﬂ| Done |
|Stringld ¥ English <
HELLO_WORLD Hello Waorld -> Press anywhere to go to window 1

|CHECKBOX_TEXT
BUTTON_DISABLED

Press Me!

Stay in window]1

|BUTTON_ENABLED

iINSTFtUCT_CHECKBGX

|WINDOW1
WINDOW2
[INSTRUCT_BUTTON

lwmdw 1
|Windw2

| Press the Goto window?2 button to show the next screen.

Goto window?2
| Press to activate [blue), press "Press me' for more.

Figure 83. New Strings

31. When correct, click the Save button.

32. In the Project View under windowl, click on the button, then modify the properties in the Properties
View to match the following figure.

71 Properties View

INomd fa BTN_LOWER =
Selected fil Lﬂi_ UPPER -
Draw Function

Event Function

Pushed

Toggle

Rado

Auto Repeat

String ID | BUTTON_DISABLED -
Text Stay in window 1

Font BUTTON v)
Text Align Center v]
Normal Text Color | gTv_TEXT -J]
Selected Text Color | BTN_TEXT ;]

Figure 84. Configure Windowchanger Button Properties
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33. In the Project View under window1, click the checkbox, then modify the properties in the Properties
View to match the following figure.

fH Properties View

\Widget Type chedkbox
Widoet Name___Duttonanabier
Widget Id ID_BUTTONENABLER
User Data
Left 350
Top 30
Width 115
Height
|Bordtr (No Border v
Transparent v
Draw Selected
|Enabled v
Accepts Focus v
Runtime Allocate
Normal il (BT LowER v
Selected fil fm_m 'E
OrawFuncton
Event Function
Pushed
Toggle v
|Rado
Auto Repeat i
String ID [cEc@ox_TexT v
Text ~Press Ve
|Font ]'wnm v1;
Text Align {Left ,]:
JNormal Text Color ]
Selected Text Color |BTN_TEXT
|unchecied Pxeimap | cgamox oFF -

Checked Pixelnap ioeacaox_m
u'-dtdczdmbkd]’m '
Unchecked Disabled |}

o

Figure 85. Configure Buttonenabler Checkbox Properties
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34. In the Project View under window1, click the prompt, then modify the properties to match the window

below.

FH Properties View
Widget Type prompt
Widget Name instructions
Widget Id ID INSTRUCTIONS
User Data
Left 15
Top 120
Width 450
Height an
Horder |MNo Border v
Transparent |
Draw Selected [l
Enabled
Accepts Focus
Runtime Allocate |
Normal fil |WIDGET_FILL ~|
Selected fi |SELECTED_FILL -
Draw Function
Event Function J
String ID | INSTRUCT_CHECKBOX -
Text Press to activate (blug), press "Press me" ft
Font PROMPT i
Text Align Center v
Mormal Text Color | TEXT v
Selected Text Color |SELECTED TEXT e

Figure 86. Configure Prompt Properties

35. In the Project View under window1, click prompt_1, then modify the properties to match the following

figure.

FH Properties View

Widget Type prompt

Widget Name window 1_text

Widget Id ID_WINDOW1_TEXT

User Data

Left 216

Top 250

Width 80

Height 20

Border INo Border ~
Transparent

Draw Selected (]

Enabled [

I Accepts Focus I
Runtime Alocate ]
Maormal fill | WIDGET _FILL 2
Selected fil |seLECTED_FILL v
Draw Function
Event Function
String ID [winoow 1 M
Text Window 1
Font PROMPT hd
Text Align Center -
Mormal Text Color | TEXT -
Selected Text Color |SELECTED_TEXT M

Figure 87. Configure Window Text Properties
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36. In the Project View under window?2, click prompt_2, then modify the properties to match the following

figure.

\idget Tupe pLomot,

Widget Name hellotext

Widget Id ID_HELLD

(8

Left 25

Top 25

Width 430

ht 270

Border [vo Border -
Transparent [l

Draw Selected ]

Enabled

Accepts Focus

tntme Aloca 1

Normal fil [wipGET_FuL M
Selected fill | SELECTED_FILL -
Draw Function

eusntluoction

String ID |HELLO_woRLD -
Text Hello World -= Press anywhere to go to win

ont PROMPT -

Text Align Center -
Mormal Text Color | TEXT -
Selected Text Color | SELECTED_TEXT -

Figure 88. Configure Hello Text Prompt Properties

37. In the Project View under window?2, click prompt_3, then modify the properties to the following figure.

A Properties View

Widget Type prompt
Widget Name window?2_text
Widget 1d ID_WINDOWZ_TEXT
Oser Data
Left 216
Top 250
Width 80
Height 20
Border [No Border A
Transparent
Tran Selected e
Enabled ]

I Accepts Focus I
Runtime Alocate [
Mormal fil [wiDGET_FILL -
Selected fil |5E|_ECTED_FILL -
Draw Function
Event Function

|]string D [wWiNDOW2 -
Text Window 2
Font PROMPT hd
Text Align Center -
Mormal Text Color | TEXT -
Selected Text Color |SELECTED_TEXT -

Figure 89. Configure Window Text Properties
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After these configuration steps, the two windows should look like Figure 90 and Figure 91.

Stay in window1 [] Press Me!

Windowl

Figure 90. Configured Window1

Hello World -= Press anywhere to go to window 1

Window 2

Figure 91. Configured Window?2

38. Expand the Pixelmaps section on the right by clicking the + symbol.
39. Click System.

[&] Pixelmaps -

View Dims MName Size
System

[] |18x18 | CHECKBOX_OFF 1KB

16x16 | CHECKBOX_ON 1KB

16x16 | RADIO_OFF 1KB

16x16 | RADIO_ON 1KB
Custom

Figure 92. Configuration of Pixelmaps

40. Double-click CHECKBOX_OFF to edit the Pixelmap.
41. Deselect Compress Output and click Save.

42. Double-click CHECKBOX_ON to edit the Pixelmap.
43. Deselect Compress Output and click Save.

44. Save the project.
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Project Edit In

E.

Figure 93. Save Project

45. From the pull-down menu, select Project > Generate all Output Files.

Project | Edit Insert Configure Help

Mew Project

Open Project
Save Project
Save Project As
Close Project

Recent Projects

I Generate All Qutput Files
Generate Resource Files

Generate Specification Files

Exit

Figure 94. Generate All Output files

46. Click on Generate.
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v Select Export Resources b 4

Euﬂ display_1
1w theme_1
| E----ﬂn:cnlc:ur table

.|| font table

[ ] Specify Resource File Name

[ ]binary mode
Binary Mode File Format
(®) 5-Record (O Binary
Cancel

generate resource header

Memory Offset; | 0000

Generate

Figure 95. Select Export Resources

47. Return to e? studio.

6. Adding Code for Custom Interface Controls

1. Open Windows Explorer and navigate to where you put the files included with this application note.
Locate the file Source Files\guiapp_event handlers.c. Drag the file from the Windows
Explorer window into the src folder inside the e? studio Project Explorer window.

2. When asked how to import the selected files, click OK to copy the files.

Note: This file contains the event management functions for the different graphical elements created in

GUIX Studio (button, checkbox, prompt).

Build the project by clicking the Hammer icon, below the Menu Bar. There should be no errors reported in

the build output.

File Edit 5Scurce Refactor Navigate

Search Project Renes

il | % RFE

00 m &7

%5 Debug 2

[ Build 'Debug’ for project 'GUIApp' }

Figure 96 Build Button

Handlers can be found in the source file given with the application description. To add the handlers to your
code, right click on src, then System Explorer as shown in the following figure.
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EB E Mew »
1l Golnto
| Open in Mew Window
El-| [2) Copy Ctri+C
g [ Paste (g
B 2L Delete Delete
|. Remayve from Context Zhr Al ShifE- Do
B>« Source b
"-L-'z : Maove. ..
{EE Rename... Fz

Impart...

-\‘H
g Export...

| & | Refresh
Index *
Make Targets r
Resource Configurations k

Propertie Exdude from build. ..

Compare With .
UIApp/ _
Restore from Local History...
\Source Renesas Quick Setbings AlE+0
%& Run CfC++ Code Analysis
Team ,

Properties Alt+Enter

Figure 97. Adding handlers

After you are done importing the file from the file source, you should have a structure similar to the following
figure.

(L =vnergy gen
; @ guiapp_event_handlers.c
H- L& hal_entry.c
; @ main_thread_entry.c

Figure 98. Final src structure

GUIX handles events at a system level. To handle custom commands like screen transitions and button
actions event handler need to be defined. The following event handler for window1 provides an example.
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UINT windowl handler(GX_WINDOW *widget, GX_EVENT *event_ ptr)
{

UINT result = gx_window_event_process(widget, event_ptr);

switch (event_ptr>gx_event_type)
{
case GX_SIGNAL(ID_BUTTONENABLER, GX_EVENT_TOGGLE_ON):
button_enabled = true;
update button_text_id(widget>gx_widget parent, 1D_WINDOWCHANGER,
GX_STRING_ID_BUTTON_ENABLED) ;
update promt_text id(widget>gx widget_parent, ID_INSTRUCTIONS,
GX_STRING_ID_INSTRUCT_BUTTON);
break;
case GX_SIGNAL(ID_BUTTONENABLER, GX_EVENT_TOGGLE_OFF):
button_enabled = false;
update button_text_id(widget>gx_widget parent, 1D_WINDOWCHANGER,
GX_STRING_ID_BUTTON_DISABLED);
update_promt_text id(widget>gx widget parent, ID_INSTRUCTIONS,
GX_STRING_ID_INSTRUCT_CHECKBOX);
break;
case GX_SIGNAL(ID_WINDOWCHANGER, GX_EVENT_CLICKED):
if(button_enabled){
show_window((GX_WINDOW*)&window2, (GX WIDGET*)widget, true);
}
break;
default:
gx_window_event_process(widget, event ptr);
break;

}

return result;

}

Events can be routed based on the ID of the widget and the signal from GUIX. For example, the checkbox
ID_BUTTONENABLER can have two states; GX_EVENT_TOGGLE_ON and GX_EVENTS_TOGGLE_OFF.
When the box is unchecked and then pressed, the event GX_EVENT_TOGGLE_ON is sent to the handler
and the box will be checked.

7. Running the Application

1. Onthe DK-S7G2 Synergy MCU, perform the following steps:
A. Set DIPSW S5 DRAM switch to on.
B. Set DIPSW S5 EXP to off.
C. Connect 5VDC Power to J1 (power plug).
D. Connect the JLink-OB on J17 of the DK-S7G2 MCU main board to the PC using a micro USB cable.
Note: The application is not yet ready to be run on the target hardware. The following steps are
necessary to run it.

R12AN0029EU0111 Rev.1.11 Page 44 of 49
Apr.21.23 RENESAS



Renesas Synergy™ Platform GUIX "Hello World" for DK-S7G2

2. Onthe PC, click the dropdown menu for the debug icon.
3. Select the Debug Configurations... option.

N R R

(no launch history)

Debug As k
Debug Configurations...

Organize Favorites...

Figure 99. Debug Options

4. Under the Renesas GDB Hardware Debugging section, select GUIApp Debug.
5. Click on the Debug button to start debugging.

Note: If the debug button is greyed out then there is likely an issue with the build. Check all steps from
the document again for mismatched options.

f Debug Configurations [EJ @1

Create, manage, and run configurations

i B x' B3~ Name: GUIApp Debug
type filter text Main ﬁ Debugger| B+ Startup E_/ Source | [£] Common
[E] C/C++ Application .
[E] C/C++ Remote Application [Argc
[£7] Debug-only GULApp

[£] GDE Hardware Debugging

. . C/C++ Application:
[£7| GDE Simulator Debugging (RL78, SH, RHE50)

# Launch Group Debug/GUlApp.elf
4 [c7] Renesas GDB Hardware Debugging Variables... ] ’Search Project...] ’ Browse... ]
[c7] GULApp Debug o ;
. Build (if required) before launching
it *| Renesas Simulater Debugging (RX)
Build configuration: | Use Active v]
() Enable auto build (") Disable auto build
@ Use workspace settings Configure Workspace Settings...
. . Apply Revert
Filter matched 10 of 13 items
@' [ Debug J ’ Close

Figure 100. Debug Configurations
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6. If asked to confirm a Perspective Switch, click Yes. (If you have previously instructed e? studio to
remember your decision, this dialog box will not be displayed.)

Confirm Perspective Switch @

This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective is designed to support application debugging. It incorporates
views for displaying the debug stack, variables and breakpoint management.

Do you want to open this perspective now?

[ | Remember my decision

Figure 101. Perspective Switch Dialog

7. Press F8 or the resume button to start the application. It will now stop at main.

sViews Hun Window

L [ [T R

| Resume (F8) |

Figure 109. Resume Button

8. Press F8 or the resume button to run the code.
Note: The GUI created earlier should now be on the screen.
9. An overview of the Demo is as follows.

o

Button - Text Box Button - Checkox

Text - Prompt 2

Figure 102. Window1l

A. Figure 102 shows windowl. In this window are four elements:

a. Button — Text Box: This box simply shows what the window does if you press outside the Text
— Prompt 1 area. (Refer to Button — Checkbox to see how it is changed.) Press in this area to
activate the windowl _handler event that is picked up by guiapp_event_handlers.c
where the code changes the window to window?2.

b. Button — Checkbox: This button is used to enable going to window?2. Text is set to Press Me!
and it is unchecked. When you press within the Checkbox active area you activate the event
windowl event_handler. This event is picked up inside guiapp_event_handlers.c
where the code toggles the checkbox then sets the text in Text —-Prompt 1 and Button — Text
Box to the appropriate message.

c. Text — Prompt 1: This area instructs you how to control the demo. (Refer to Button —
Checkbox to see how it is changed.)

d. Text —Prompt 2: This Prompt is used to show you the window being displayed. It never
changes (always shows window1).
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Text - Prompt 2

Figure 111. Window?2

B. The above figure shows window?2. In this window are two elements:

a. Text — Prompt 1: This area presents Hello World and instructs you how to return to window1.
Pressing in this area initiates the window2_handler event that is picked up by
guiapp_event_handlers.c and changes the active window to window1.

b. Text — Prompt 2: This prompt is used to show you the window being displayed. It never
changes (always shows window?2).

10. Press Ctrl + F2 or the Stop button to end the debug session.

sViews BHun Window

(0o 1 [@] o 2

Figure 112. Stop Button
11. This concludes the GUIX Hello World for the DK-S7G2 Synergy MCU.

8. Appendix

The GUIX image resources files are default stored in the internal code flash. The resource files can also be
stored in the external flash such as QSPI. Refer the Knowledgebase link (https://en-
support.renesas.com/knowledgeBase/18054800 ) about using QSPI for storing the image resource files.

Note: Users are required to make the QSPI pins drive capacity to High instead of Low when QSPI is used
for external storage (On DK-S7G2 Board).
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Website and Support

Visit the following URLS to learn about key elements of the Synergy Platform, download components and
related documentation, and get support.

Synergy Platform MCUs Www.renesas.com/renesas-synergy-platform-mcus

Synergy Software Package WWWw.renesas.com/synerqy/ssp
Software add-ons www.renesas.com/synergy/addons
SSP Components Www.renesas.com/synergy/sspcomponents
MCU Components WwWWw.renesas.com/synergy/components-synergy-mcus
Kits www.renesas.com/synerqgy/kits

Synergy Solutions Gallery www.renesas.com/synergy/solutionsgallery
Partner projects WWWw.renesas.com/synerqy/partnerprojects
Application projects www.renesas.com/synergy/applicationprojects

Self-service support resources:

Knowledgebase www.renesas.com/synergy/knowledgebase

Forums www.renesas.com/synergy/forum

Training WWW.renesas.com/synergy/training

Videos www.renesas.com/synergy/videos

Chat and web ticket www.renesas.com/synergy/resourcelibrary
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.

1.

Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external
reset pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states
of pins in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power

reaches the level at which resetting is specified.
Input of signal during power-off state

Do not input signals or an 1/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/0O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity
of the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi
(Max.) and Vin (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between Vi. (Max.) and Viu (Min.).
Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSl is not guaranteed.
Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in
terms of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic
values, operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a
system-evaluation test for the given product.



Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use

of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics

or others.

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.
"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key

financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such

specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance

with applicable laws and regulations.

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

12. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas

Electronics products.

(Notel) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
WwWw.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

(Rev.5.0-1 October 2020)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.
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