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Introduction

This application note describes the process of creating a simple two-screen GUI using GUIX Studio for the DK-S7G2.
This application demonstrates how easily a user 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™, FileX®) and 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 3.0

Minimum PC Recommendation

e Microsoft® Windows® 7

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

e 250-GB hard disk or SSD

e USB20

e Connection to the Internet

Installed Software

e Synergy e? studio 5.0.0.043 or later
e Synergy Software Platform (SSP) v1.1.0
e GUIX Studio v5.3.0.1

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

This document will guide you through the setup of a GUIX touch screen interface “Hello World” application in

e? studio. This document will show how to configure the drivers and framework included with the SSP. These will
allow you to set up the LCD Controller, touch screen drivers, and messaging framework to communicate with
application tasks. It also shows the steps necessary to create a simple GUI interface using the GUIX Studio editor. In
addition, this app note will also cover project setup in e? studio along with basic debugging operations. When it is
running, the application will respond to touchscreen actions, presenting a basic graphical user interface (GUI).

Intended Audience

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

This document explains the steps to setup a project and develop a simple GUI based application using GUIX Studio.

2. Import the Project into e? studio
NOTE:

This step is included to allow you to skip the development steps and just jump to the point of verifying a working
project on the DK-S7G2. Most people SKIP THIS STEP and proceed to step 3 to create a project in e2 atudio. If
you do import the project, then skip to section 7, Running the Application.

To skip the development walkthrough in this document and open a completed project in e? studio, refer to the Synergy
Project Import Guide, r11an0023eu0110_synergy_ssp.pdf (included). 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 ISDE (Integrated Solution Development
Environment)

Start by creating a new project in 2 studio.

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

' ™
Workspace Launcher » E

Select a workspace

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

'"o]y < o[-l "\ Users\, Johnathan Doe\e2_studio\workspace), v| Browse...

Use this as the default and do not ask again

| ok || cancel

Figure 1 Workspace Launcher Dialog

3. Create a new workspace:
A. From the “File” pulldown menu, select “Switch Workspace -> Other...”
4. Append a workspace name:

A. Inthe Workspace Launcher window, add text to the end of the workspace name to make it unique. We
suggest “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.

6. Proceed past the Welcome Screen by clicking in the Workbench area.
@ c/Crr - e2studio = E

File Edit Source
= ‘ @ Weicome &

Refactor Navigate Search Project RenesasViews Run Window Help.

imples
the Renesas Samples

Take your first steps

|
Figure 2 Close the Welcome Window by Clicking in the Workbench Area
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7. Start a new project by clicking the black triangle, EL next to the New icon in the Tool Bar.

C/C++ - €2 studio
File Edit Source Refactor

(wlfd | W 74— Tool Bar

Explorer &2

Figure 3 Start a New Project

8. Select “Synergy Project” from the menu.

C/C++ - €2 studio

File Edit Source Refactor Mavigate Search Project
O~ S S N e

© Renesas FIT Module

4 C Project

i C++ Project

[ Synergy Prc:jecﬂ

4 Makefile Project with Existing Code

™ Project.

Convert to a C/C++ Project (Adds C/C++ Nature)

Figure 4 Select Synergy Project in the Drop Down Menu

9. Ifthe License file is configured, the License area of the form will look like Figure 5. If it does, skip to step 10. If it
is empty, continue with the below steps (A to G).

Licenze
License file: Change license file
C:\Reneasas\e?_studic\internal\projectgentarm’Licenses\55P_License_Example_Evallicense_20160205.:ml

License Details:

CUSTOMER INFORMATION: [
Cermpany: Renesas Electronics America Inc. |T_:|
UserMame: Renesas Synergy Evaluation User N
Email: noreply@renesas.com

LICEMSE INFORMATIOMN:
Issued: 06/02/2016

SUPPORTED COMPOMENTS:
Component: Synergy BSP
Permissions: Source=yes, Edit=yes, Save=yes, View=yes, Compile=yes =

4 I

Visit the Apps Gallery for license file and Pack file downloads

Figure 5 Configured License File
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A. Click the <Change license file> button. e? studio will display the “Preferences” dialog box.

Licensze

License file: Change license file

License Details:

Figure 6 Unconfigured License File

B. Click the browse <...> button to open the “Specify Synergy License” dialog box.

Preferences = Py
type filter text Synergy License - - -
Code Analysis -
» Code Style
> Debug License file:

> Editor -
File Types B l

License Details:

Indexer
Language Mappings k-
> New C/C++ Project
> Property Pages Setti
4 Renesas
Breakpoints
Device add-ins §
Emulator
Language Setting
Launch Settings
Logging -
Renesas Pack Dis
Renesas Teolcha Visit the Apps Gallery for license file and Pack file downloads
Smart Browser

m,

> Smart Manual [ Replace encrypted files with decrypted files

Synergy License
TraceX |
Task Tags
Template Default Va
> Help il

. lr..,;.;;l.ru..,:._«,. ; [Rastora Defau\t;] [ Apply ]

@ [ o ][ canca |

L 4

Figure 7 Preferences Dialog Box with Synergy License Configuration

C. Click the <Browse...> button. e? studio will display the Open Dialog box and should be displaying the
Licenses directory.

Specify Synergy License P

License file:

[ Browse... l Variables...

Figure 8 Synergy License Dialog box
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NOTE:
If you installed e? studio into the default location, the license file is located in the
“C:\Renesas\e2_studio\internal\projectgen\arm\Licenses” directory.

Select “SSP_License_Example_EvalLicense_*.xml” located in the directory.
E. Click <Open> to select the License file.

Click <OK> to set the license and close the dialog.

' -
Specify Synergy License — I.ﬂ

Licenze file:

IC:\Reneasas\e2_studiohinternal\projectgentarm’ Licenses\55P_License_E

| Browse... | |Variables...|

Figure 9 Confirm License File
G. Click <Apply> and then <OK> in the Preferences Dialog box.

Preferences = |

type filter text Synergy License - v v
Language Mappings =
> Mew C/C++ Project
- Property Pages Setti License file:

4 Renesas C:\Reneasas\e2_studie\internal\projectgeniarm’Licenses\S5P_License_Example_Eva V] B
Breakpoints

Device add-ins § License Details:

Emulator CUSTOMER INFORMATION:
Language Settin— Company: Renesas Electronics America Inc,
Launch Settings. UserMame: Renesas Synergy Evaluation User

lamy | »

Email: noreply@renesas.com

Legging
Renesas Pack Dis LICEMSE INFORMATIOM:
Renesas Toolcha Issued: 06/02/2016

Smart Browser

Srmart Manual SUPPORTED COMPOMENTS:

Component: Synergy BSP

v

Synergy License |= Permissions: Source=yes, Edit=yes, Save=yes View=yes, Compile=yes 8
TraceX - -
Task Tags
Template Default Va Visit the Apps Gallery for license file and Pack file downloads
> Help
> Install/Update [] Replace encrypted files with decrypted files
Library Hover

» Run/Debug

AL
® [ QK l ’ Cancel ]

Figure 10 Apply and Confirm Synergy License File 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\GUL APPA\GUIApp Browse...

Figure 11 Enter a Project Name
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11. On the top right of this page, verify that the Toolchain option is set to “GCC ARM Embedded”.

Toolchains

{ GCC ARM Embedded I
IAR ARM Toolchain

Figure 12 Verify GCC ARM Embedded Toolchain
12. Click the <Next> button to continue.

13. Under Device Selection (top left), select SSP version 1.1.0 (or later).
14. For Board, select “S7G2 DK”. The Device will be updated automatically.

Device Selection

55P version: ’1.1.0 v]
Board: | S762DK -
Device: RIFS7G27H2A01CBD E
Select Tools
Toolchain: GCC ARM Embedded
Toolchain version: |4.9.3.20150529 -
Debugger: |J-Link ARM v

Figure 13 Device Selection
15. Click the <Next> button to continue.

16. In the Project Configuration Dialog select the option “S7G2-DK BSP”.

(}' $7G2-DK BSP
. Board Support Package for the 57G2-DE. Mo RTOS included.

Figure 14 Select the S7TG2-DK BSP
17. Click the <Finish> button.

18. If you have not 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.

IE] Open Associated Perspective? ﬂ

0‘ This kind of project is associated with the Synergy Configuration perspective. Do you want
to open this perspective now?

Remember my decision

Figure 15 Open Perspective Dialog Box
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When e? studio finished creating the project, you will see the screen in Figure 16.

Synergy Configuration - G
File Edit MNavigate Search Project RenesasViews BRun Window Help
) SR R EIFIOIE O QIS S e e G

Quick Access 11 | 0 c/C++ [fé} Synergy Configuration]

[ Project Explorer 53 = B {5 [GULApp] Synergy Configuration 53 = 0 | § Package if = 0
5% v Summary o CSERIE R~ R
a5 GULApp Generate Project Content -
1 2 3 4 5 & e
> [ Includes o ) ) ) ) - ¥ - — I~
. B sre This editor allows you to modify the Synergy project settings stored in the co— A We (|32 | P30 | s | VeS| Pols )
L e 3 o \/
> [ synergy BSP =‘ @ [Paos |(Paas || P31 || vec || vee || Parz (| 2
s = script + Allows board and device selection | 4 c [Buas s [Brsz s Yoo [aea [
» [ synergy_cfg + The board type is optional
% configurationxml + Board properties can be moedified in the Properties view o | wee || vas [[Bus |[%ses (| Fs0s [ Te [T
f GUIApp Debug.launch. Clocks € [fetn [Pt |ras [[Pars | Fas [ Bars ¥
[E) R7FS7G2FH2A01CBD pincfg + Allows configuration of the clock generation circuit — T
F |Pe14 || Pet2 || Ps13 | Ps0m || 7300 | Pens |[
Pins - e e n
+ Allows editing of the projects pin configuration and set up FELS || PaLs || PAxd | Pem ) Patz f| Paxt 1§
S b el s — e |
< | T " WCLF|| vSs || voe || Pads (| Pala || Pagz |
Surmnmary BSP| Clocks| Pins| Threads| Messaging | ICU| Components AT
[T Properties 3 Problems U}:D ¥ = B8 [% Pin Conflicts i3 ¥ =8
Property Value 0 itemns -
Nescrintinn Module Pin

Figure 16 GUIApp Project

4. Configure the Project in the ISDE

Now that the project has been successfully created in section _the Project in e? studio ISDE (Integrated Solution
Development Environment), we can start configuring the project for our GUI application.e can start configuring the
project for our 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]
> [k Includes
» BB src
> 3 synergy
s = script
. (= syneragv cfa
=l GUIApp Debug.launch
|2 R7FS7G2TH2A01CBD.pincfg

Figure 17 Selecting the configuration.xml file in Project Explorer

2. Click the <BSP> tab of the Synergy Configuration Window.

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

Figure 18 Synergy Configuration BSP Tab
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3. Now look in the Properties Window (bottom left window) and set the “RTOS being used” to “ThreadX”. (Helpful
hint: After you set ThreadX, click on another area of the properties and verify that ThreadX is still set.)

[ Properties 5% | |2 Problems

Property
Part package
Part memory size
Core and Frequency
Part series
Main stack size (bytes)
Process stack size (bytes)

Heap size (bytes) - A minimum of 4K ((:1000

OFS0 register settings
IWDT Start Mode
IWDT Timeout Period

IWDT Dedicated Clock Frequency Divisor

IWDT Window End Position
IWDT Window Start Position
IWDT Reset Interrupt Request Select
IWDT Stop Control
WDT Start Mode Select
WDT Timeout Period
WDT Clock Frequency Division Ratio
WDT Window End Position
WDT Window Start Position
WDT Reset Interrupt Request
WDT Stop Control
OFS1 register settings
Voltage Detection 0 Circuit Start

ME¥E v =
Value
BD (BGA/224)
H (4MB/640KE/64KB)
CM4, 240MHz
High-performance (201 MHz-300MHz)
0:1000
0
0:1000
Select fields below
IWDT is Disabled
2048 cycles
128
0% (no window end position)
100% (no window start position)
Reset is enabled
Stop counting when in Sleep, Snooze mode, Software Standk
Stop WDT after a reset (register-start mode)
16384 cycles
128
0% (no window end position)
100% (no window start position)
Reset
Stop counting when entering Sleep mode
Select fields below
Voltage monitor 0 reset is disabled after reset

Voltage Detection 0 Level 280V
HOCO OScillation Enable HOCO oscillation is disabled after reset
ID codel OxFFFFFFFF
1D code 2 OxFFFFFFFF
ID code 3 OxFFFFFFFF
ID code 4 OxFFFFFFFF
MCU Vee (mV) 3300
Parameter checking Enabled
RTOS being used hreadX| || -

Assert Failures
Error Log

Return 55P_ERR_ASSERTION
Mo Error Log

Figure 19 Setting the BSP to use the ThreadX RTOS

4. Inthe Synergy Configuration Window, click the <Threads> tab.

Summary | B5P | Clocks | Pins

Threads| Messaging | ICU | Components

Figure 20 Synergy Configuration Threads Tab

5. Select the HAL/Common thread (on the top left).
iﬁ-‘: [GUIApp] Synergy Configuration &3

Threads

Threads

£

HAL/Common Stacks

{ o |

|
[P ]

Generate Project Content

£

g_elc ELC Driver on r_elc
g_cge CGC Driver on r_cgc
g_ioport I/0 Port Driver on i

r_elc

g_elc ELC Driver on

g_cge CGC Driver on
r_cgc

g_icport I/'0 Port
Criver on r_icport

Figure 21 Threads
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6. Inthe HAL/Common Stacks area, click the <New> Button.

LE:E [GUIApR] Synergy Configuration &3

Threads

Threads

&

g%HﬁLUCDr‘m‘ﬂDH

g_elc ELC Driver on r_elc
g_cge CGC Driver on r_cgc
g_icport I/0 Port Driver on r_io

HAL/Common 5tacks

(V]

e |

8

Generate Project Content

£

g_elc ELC Diriver on
r_elc

g_cge CGEC Driver on
r_cgc

g_icport I/'O Port
Driver on r_icport

Figure 22 Add a Timer Driver Module to the HAL/Common Thread Part 1

7. Inthe Menu select “Driver -> Timers -> Timer Driver on r_gpt”.

o

= O

Generate Project Content

g_icport YO Port
Drriver on r_ioport

'_.\]
Driver 2 Analog
Framework 2 Connectivity
o [vee [ ve Crypto
Graphics
e [fein [Pt
E Input
" e . .
F [Peid |l 6L Monitoring
& | pa13 || pai) Power
Ny T Storage
System
3 | pagy || Paa
I Tirners & Input Capture Driver on r_gpt_input_capture
s ™
¥ | Peas || Pen| | Transfer &% RTC Driver on r_rtc
L [%ez [ & Timer Driver on r_agt
I — II*&} Tirner Driver on r_gpt

Figure 23 Add a Timer Driver Module to the HAL/Common Thread Part 2

8. Inthe HAL/Common Modules area, select the newly created module “g_timerO Timer Driver on r_gpt”.

5% *[GULApp] Synergy Configuration 532

Threads

Threads

&

ﬁgg’HAUCnmmnn

g_elc ELC Driver on r_elc
g_cgc CGC Driver on r_cge

g_icport /O Port Driver on r_is

8

o
Generate Project Content
HAL/Common Stacks &
g_cge CGC Driver on | | g_ioport /O Port g_tirner] Timer

r_cgc

Driver on r_icport

Driver on r_gpt

Figure 24 Select the Newly Created Timer Driver Module
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9. Inthe Properties Window change the properties to match those below. Hint: Change the channel to 2 first!

[ Properties 2 [%] Problems

GTIOCA Stop Level
GTIOCE Output Enabled
GTIOCE Stop Level

Property Value

4 Common
Parameter Checking Default (BSP)
GPT2 COUNTER OVERFLOW Dicabled

4 Module
MName g_pwrn_backlight
Channel 2
Mode PWM
Period Value 10
Period Unit Milliseconds
Duty Cycle Value 100
Duty Cycle Unit Unit Percent
Auto Start True
GTIOCA Output Enabled False

Pin Level Low
True

Pin Level Low

Callback

MULL

Figure 25 Configure the PWM Module

In the next steps, we will 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. We need external interrupts to know when to
read the data, an 12C driver to handle the reads, and a framework to translate the register data from the peripheral to
touch coordinates the software can use.

10. Create a new thread by clicking <New> in the Threads area.

{55 *[GUIApp] Synergy Configuration 532

Threads

Threads

£

!‘?E%HRUCDFHH’IDH
g_elc ELC Driver on r_elc
g_cge CEC Driver on r_cgc

g_ioport IO Port Driver on r_i

HAL/Common Stacks

= g
G

Generate Project Content

& =

r_cge

g_cge CGC Driver on

g_ioport /0 Port
Criver on r_ioport

g_timerd Tirner
Driver on r_gpt

Figure 26 Create a New Thread

11. Click on “New Thread” to pull up the properties.

12. Edit the Properties to match Figure 27.

[ Properties i3
Property

Value
Symbol main_thread
Name Main Thread
Stack size (bytes) 2048
Priority 6
Aufo start Engbled
Time slicing interval (ticks) 10 I

Figure 27 Configure Main Thread Properties
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13. Back in the Synergy Configuration Window, Threads tab, Main Thread Stacks area, click on <New >.

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

5 *[GUIApp] Synergy Configuration 53 = B8
pp] Synergy 9
Threads Generate Project Content
Threads &) & | Main Thread Stacks
-‘?%HAUCommon

g_elc ELC Driver on r_elc
g_cgc CGC Driver on r_cgc

ST T B L

& Main Thread

4 1 | »

Main Thread Objects £
[ I

Figure 28 Main Thread Stacks

14. Add a framework for the touch panel by selecting <New> “Framework -> Input -> Touch Panel Framework on
sf_touch_panel_i2c”.

&) &) | Main Thread Stacks ==l |
Driver »
2l Analog » Frarnewaork » I
zron r_ioport Audio » '
-ege Connectivity > —’r
File System >
Graphics »
e Cap Touch Butten Framework on sf_touch_ctsu_button I Input k I
e Cap Touch Framework on sf_touch_ctsu Metworking r
e Cap Touch Slider/Wheel Framework on sf_touch_ctsu_slider RTOS r
& External IRQ Framework on sf_external_irg Services k
4+ Touch Panel Framework on sf_touch_panel_i2c USB k

Figure 29 Adding Touch Panel Framework
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15. Configure the properties as in Figure 30.

] Properties &7 | . Problems 3}:9
Property Yalue
4 Common
Parameter Checking Default (B5P)
4 Module
Mame g_sf_touch_panel_i2c
Touch Chip g_sf_touch_panel_i2c_chip_sxB654
Thread Pricrity 8
Hzize Pixels 480
Weize Pixels 272
Update Hz 10
Reset Pin IOPORT_PORT_O7_PIN_11

Figure 30 Configuring Touch Panel Properties

16. Notice that the Synergy Configurator has now already created the message framework, external IRQ framework
and driver, and has a placeholder for the 12C driver as shown below.

The messaging framework is used by other framework layers and tasks to pass messages around the system. This
system will be used to pass data from the touch screen driver to the Main Task to handle touch inputs.

The SF External Interrupt is a framework layer used by the touch controller driver as in Figure 31.

Main Thread 5tacks @ ,D

g_sf_touch_panel_i2c Touch Panel Framework on sf_touch_panel_i2c

g_sf_rmessagel g_sf_external_irg( Add 2C Driver
Messaging External IRQ)

Framework on Framework on

sf_message sf_external_irg

g_external_irg0
External IRQ Driver
on r_icu

Figure 31 Touch Panel Framework Stack
17. Select the “External IRQ Framework on sf_external_irq” and configure the properties as in Figure 32.

] Properties 52 | [% Problems

Property Value
4 Commen
Parameter Checking Default (BSP)
4 Module
Event Semaphore Put

Figure 32 Configuring External Interrupts Properties

R12AN0001EU0101 Rev.1.01 Page 13 of 43
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18. Select “External IRQ Driver onr_icu”. Configure the properties for the new module as in Figure 33. Hint: Change
the “Channel” first!

] Properties 52 [* Problems

Property Value

4 Common
Parameter Checking Default (B5P)

a ICU
ICUIRGT Pricrity 3

4 Medule
Mame g_touch_irg
Channel 7
Trigger Falling
Digital Filtering Enabled
Digital Filtering Sample Clock (Only valid when Digital Filtering is Enabled) PCLE /1
Interrupt enabled after initialization True
Callback MULL

Figure 33 Touch Screen IRQ Properties

19. In the Synergy Configuration Window, Threads tab, Main Thread Stacks area, add a driver for the 12C bus by
rightclicking- on the “Add 12C Driver” then selecting "New -> 12C Driver onr_sci_i2c”.

Main Thread Stacks

g_sf_touch_panel_i2c Touch Panel Framework on sf_touch_panel_i2c

g_sf_rmessagel

g_sf_touch_irg

Add 2C Driver

Messaging External IRQ
Framework on Framework on
sf_rnessage cf cndbermal iea

&% I2C Driver en r_riic

¢ I2C Driver on r_sci_i2c
T O T e O T e

-

Figure 34 12C Driver on SCI

20. After the previous selection, “SCI Common” will be added to the stack. Configure the properties for SCI Common
as in Figure 35 by enabling only the “Simple 12C Mode”.

O Properties 22 2] Problems

Property Value

4 Common
Asychronous Mode (r_sci_uart) Disabled
Simple SPT Maode (r sci_spil Disabled
Simple [2C Mode (r_sci_i2c) Enabled

Figure 35 SCI Common Properties
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21. Configure the properties for 12C Driver on r_sci_i2c as in Figure 36. Hint: Change the “Channel” first!

[C] Properties &3 Problems

Property Value
4 Common
Parameter Checking Default (BSP)
4 ICl
SCIT RXI Pricrity 3
SCIT T Pricrity 3
SCI TH Pricrity 3
SCI7 ERI Pricrity 3
4 Module
Mame g_i2c
Channel 7
Rate Standard
Slave Address (ned 8
Addresz Mode 71-Bit
Callback MULL

Figure 36 12C on SCI Properties

22. Under Main Thread Stacks, select <New> “Framework->Graphics->GUIX on gx”.

2 I
Criver »
auch_panel_i2c Analog k Framework 3
Audic 3
Connectivity »
— File System 3
4% D/AVE 2D Driver on dave2d Graphics 3 I
#  D/AVE 2D Port on =f tes 2d_drw Input 3
4% GUIX Port on sf_el_gx Metworking 3
&4 GUIX Source RTOS 4
I*:B GULX on gx Services 2
4% JPEG Decode Framework on sf_jpeg_decode UsB 3
——
Figure 37 GUIX on gx
R12ANO0O01EU0101 Rev.1.01 Page 15 of 43
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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 in Figure 38.

£ =
e GULX on gx
[
g_sf_el_gl GUIX Port on sf_el_gx
— | | I
1al g_displayQ Display g_sf_jpeg_decodel D/AVE 2D Driver on
u Criver on r_glcd JPEG Decode daveld
Framework on
=f_jpeg_decode
| I
g_jpeg_decoded D/AVE 20 Port on
JPEG Decode Driver sf tes 2d_drw
on r_jpeg
Figure 38 GUIX on gx
23. Select “GUIX on gx” and configure the Properties as in Figure 39.
[ Properties &7 |5 Problems
Property Value
4 Common
Enable Synergy 20 Drawing Engine Support Yes
Enable Synergy JPEG Support Yes
Figure 39 GUIX on gx Properties
24. Select “GUIX Port on sf_el_gx” and configure the Properties as in Figure 40.
[ Properties 32 . Problems
Property Value
4 Common
Parameter Checking Default (BSP)
4 Module
MName g_sf_el_gx
Mame of Display Driver Run-time Configuration (Must be a valid symbaol) g_display_runtime_cfg_bg
Mame of Frame Buffer A (Must be a valid symbol) g_display_fb_background[0]
Mame of Frame Buffer B (NULL allowed if consisting a single frarme buffer system)  g_display_fb_background[1]
Mame of User Callback function MULL
Screen Rotation Angle(Clockwise) 0
GULX Canvas Buffer (required if rotation angle is not zero) Mot used
Size of JPEG Work Buffer (valid if JPEG hardware acceleration enabled) 1000
Memory section for GUIX Canvas Buffer sdram
Memory section for JPEG Werk Buffer sdram
Figure 40 GUIX Port on sf_el_gx Properties
R12ANO0O01EU0101 Rev.1.01 Page 16 of 43
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25. Select the “JPEG Decode Driver on r_jpeg” and configure the interrupt properties as in Figure 41. Note that
Priority 3 is just an arbitrary number.

] Properties 3

Property Value
a Common
Parameter Checking Default (BSP)
4 ICU
JPEG JEDI Pricrity 3
JPEG JDTI Priority 3
4 Module
Mame g_jpeg_decodel

Byte Order for Input Data Foermat = Mormal byte order (1)(2)(3)(43(5)(6)1(71(8)
Byte Order for Output Data Format  Mormal byte order (1)(21(3)(41(5)(6)(7)(8)
Output Data Color Format Pixel Data RGB5E5 format

Alpha value to be applied to decods 255

Mame of user callback function MULL

Figure 41 JPEG Decode Driver on r_jpeg Properties

26. Under Main Thread Stacks, select “D/AVE 2D Port on sf_tes 2d_drw” and configure the properties as in Figure
42,

Property Value
4 Common
Work memeory size for display lists in bytes 32768
a ICU
| DRWINT Priority 3 |

Figure 42 D/AVE 2D Port Properties

27. Under Main Thread Stacks, Select “Display Driver on r_glcd” and configure the Interrupt Properties as in Figure
43.

[ Properties 52 |®| Problems

Property Value
4 Common
Parameter Checking Default (BSP)
a ICU
GLCDC LINE DETECT Pricrity 3
GLCDC UMDERFLOW 1 Pricrity 3
GLCDC UNDERFLOW 2 Dhzabled

Figure 43 Interrupt Properties
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28. Configure the Graphics Screen 1 Properties as in Figure 44.
4 Module

Mame

Mame of display callback function to be defined by user
Input - Panel clock source select

Input - Graphics screenl

Input - Graphics screenl frame buffer name

Input - Mumber of Graphics screenl frame buffer

Input - Section where Graphics screenl frame buffer allocated
Input - Graphics screenl input horizontal size

Input - Graphics screenl input vertical size

Input - Graphics screenl input horizontal stride(not bytes but pixels)
Input - Graphics screenl input format

Input - Graphics screenl input line descending

Input - Graphics screenl input lines repeat

Input - Graphics screenl input lines repeat times

Input - Graphics screenl layer coordinate X

Input - Graphics screenl layer coordinate

Input - Graphics screenl layer background color alpha
Input - Graphics screenl layer background color Red
Input - Graphics screenl layer background celor Green
Input - Graphics screenl layer background color Blue
Input - Graphics screend layer fading control

Input - Graphics screenl layer fade speed

g_display
MULL

Internal clock{GLCDMCLE])
Used
fb_background
2

sdram

480

272

480

16bits RGB565
Mot used

Off

i

i

a

255

255

255

255

Mone

Figure 44 Graphics Screen 1 Properties

29. Configure the Output properties as in Figure 45.

Cutput - Horizontal total cycles

Output - Horizontal active video cycles
Output - Horizental back porch cycles
Output - Horizental sync signal cycles
Cutput - Horizontal sync signal pelarity
Output - Vertical total lines

Output - Vertical active video lines
Output - Vertical back porch lines
Cutput - Vertical sync signal lines
Output - Vertical sync signal polarity
Output - Format

Output - Endian

Cutput - Color order

Output - Data Enable Signal Polarity
Output - Sync edge

Output - Background color alpha channel
Cutput - Background color R channel
Output - Background color G channel
Output - Background color B channel

Figure 45 Output Screen 2 Properties

582

480

43

41

Low active
286

272

12

10

Low active
16bits RGE565
Little endian
RGE

High active
Rising edge
255

a

]

a
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30. Configure the TCON pins and clock as in Figure 46.

TCOM - Hsyne pin select LED_TCOML
TCOM - Vsync pin select LED_TCOM2
TCOM - DataEnable pin select LED_TCOMD
TCOM - Panel clock division ratio 1/16

Figure 46 TCON Settings

31. Save the project by pressing “Ctrl + s” on the keyboard.

32. Click the <Generate Project Content> button to update the project files.

o

Generate Project Content

Figure 47 Generate Project Contnet

33. Close the Synergy Configuration window.

34. Open Windows Explorer and go to the directory where you put the files included with this application note. Locate
the file “Source Files\ R7TFS7G27H2A01CBD.pincfg”. Now drag the file from the Windows Explorer Window into
the “GUIApp” 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.

35. Reopen the Synergy Configuration by double clicking the “configuration.xml” file in Project Explorer.

[ Project Explorer &2 = 0

95 ®
4 = GUIApp

» [a Includes
2 sre

& synergy
» = script
» [= synergy_cfg
| 5% configuration.xml |

=| GULApp Debug.launch

=| RTFSTG2TH2ADLCBD.pincfg

Figure 48 Synergy Configuration

In the next steps, we will show how to configure pins of the S7G2 to control LCD panel and touch screen on DK-S7G2.
Proceed to Step 33 to skip this optional informational section.
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The “Timer Driver on r_gpt” will be used to configure the peripheral as a PWM to control the backlight level using a
hardware pin on the S7G2. For the DK-S7G2, the pin that controls the backlight for the LCD is located on P7_12, as we
can see from the snippet of the DK-S7G2 breakout board schematic in Figure 49.

l 33 ;
P7 10 LCD ON 35 | o
PA 3/SCL7J 37 | o
P7 12 LCD BLEN 9 o

Figure 49 LCD Backlight Pin

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

1. Select the <Pins> tab on the Synergy Configuration Window.

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

Figure 50 Configuration Pins

2. Expand “Ports” and “P7” to show the port 7 pins.

) Fi
P1
p2
P23

+ PT00
v PT01
+ PT02
+ P703
+ PT04
v PT05
+ PT06
« PT07

Pr0a

pr0o
+ PT10
+ P711

v PT13

Figure 51 Port 7 Pins
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3. Select “P712” to show the options for this pin.

Pin Selection Pin Configuration
type filter text i | = a5 | =
~ P700 1 Medule name: p712
v P01 Symbuoli : GPTO2__PIN_OPTIOMN_B_GTIOCZE_B
~ PT02 ymbolic name:  PIM_ B |
v P703 Comment: B
~ P704 £
v PI05 P712 Configuration
v P706
v P707 Mode: Peripheral Mode hd
P08 Pull up: MNone hd
P709
» PT10 Drive Capacity: lLow vl
. = Outputtype CMOS -
v PT12 3 Uiputype ’ ]
v P Chip input/output
A
S P12 v |emoc2e & -

Figure 52 Pin Configuration for P7_12

e Module name: Synergy defined port and pin name

e Symbolic name: Optional symbolic name for code reference

e Comments: Optional description for the pin

e Mode: Pin’s function; Input Mode, Output Mode, Peripheral Mode

e  Pull up: Internal resistor pullup; None, input pull-up

e Drive Capacity: Output drive capability; Low, Medium, High

e  Output type: CMQOS, n-ch open drain

. ;712: This option changes based on the mode setting. In this case, GTIOC2B_B is selected to use as the Timer
B output.

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

4 Peripherals

: AGT
, BUS
, CAC_AD
: CAN
: CLEOUT_COMP_RTC
, CTsU
. Debug
: ETHER_MI
: ETHER_RMII
, GPTO

F GPT1

GPTOO__Pin_Opticn_A
GPTO0__Pin_Option_B
GPTOL__Pin_Option_A
GPTO1__Pin_Option_B
GPTOZ2 Pin Option &
v GPT02_Pin_Option_B

Figure 53 GPTO02 Pin Option B
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This view will show which pins are available for particular functions.

Pin Selection

Fin Configuration

type filter text & | =|

GPTO0__Pin_Option_A
GPTO0__Pin_Option_B

rs

Meodule name: GPTO2_Pin_Opticn_B

GPTO2__Pin_Opticn_B Cenfiguration

GPTO1_ Pin_Option_A Operation Mode: Enabled -
GPTO1_ Pin_Option_B
GPT02_Pin Option & Input/Output

|+ GPT02_Pin_Option_E GTIOC2A_B: None -
GPTOZ__Pin_Option_A
GPTO3_Pin_Option_B GTIOCZE B: » P72 -

GPT04 Pin Ootion A

Figure 54 GPTO02 Pin Configuration

In most cases, after you enable and select a pin, it will be automatically configured. This can be configured by pressing
the (=), which will show a screen similar to Figure 54.

The interrupt for the touch controller is located on pin “P0_1" as seen in the breakout board schematic.

38

TOUCH IRQ# | P01 |

40

LCD RESET# P7 13

Figure 55 Touch IRQ

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

Pin Selection

type filter text

a v Pors
a4 v PO
- PO00

v PO01

PO
PO03
PO04
PO05
PO0G
PO07
PO03
PO0S
PO10
PO11
PO14
P015

Pin Configuration

2 mE
= Module name: POOL
Symbolic name: GPIO9
Comment:
E MNote: INPUT OMLY pin. DO NOT set to Output Mode!

(Only Input Mode or Analog Mode are allowed.)

P01 Cenfiguration

Mode: [Input mode ']

RQ: [ra7_Ds -

Chip input/output
POOL: v |ap10 -

Figure 56 PO_01 Pin Configuration
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For the LCD board schematic we can see that the touch controller is the SX8656.

+3V3

Lra
E Lz
e
TOUCH RESETS [ 1%
TOLCH 1RO z-| HRST oy
o HIRG GHD [—
— el AL VREG |
— L - [
L) SDA x-mg (I —
13 - THIR. 45 OULH XL
| MvDD XL i
- mouTe YJEL .
BS |_ MOLUTH a
L] MIM AUXLUWIPER |
¥ 100kn %
o Pl 1 NS - | [ et | =0k
0leE | 1ouF - - IuF | laF
10w =
B
D GHD  GHD GND GND GND GND GND

Figure 57 Touch Controller

As you can see from Figure 57, the touch controller’s reset pin is located on PO7_11. To make use of this function, the
pin is setup as a GP10 output.

Fin Selection Pin Configuration
type filter text 4 | =
- v B i Module name: P711
L Symbol : GPIOS
e
~ P700 Comment:
+ P701
v P02 P711 Cenfiguration
+ P703
v P704 Mode: ﬂﬂutput mode -
v P70 S Mone
+ P706
v PT07 Drive Capacity: ’Low v]
P08
B700 Output type: [ CMOa5s - ]
v P10 = Chip input/output
713 P711: ¥ | GPIO
« PT713

Figure 58 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 12C functionality.

P7 10 .CD ON 35 ; ; 36 PA 2/SDAT
Ea 3/scL7 | 37 | o @38 TOUCH IR(F B0 1
Py 12 1L.CD BLEN 39 | ol 40 LCD RESET# P7 13

Figure 59 12C Pins
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The pins are configured in the Pin Configurator under the peripheral section.

Pin Selection Pin Configuration
type filter text i | =]
g AGT i Module name: SCI
= o« BUS
4 CAC AD SCI7 Configuration
> CAN Operation Mode: Simple 12C (SDA/SCL) -
5 CLEOUT_COMP_RTC
o CTsU Input/Output
» v Debug Mone
5 ETHER_MI
.« ETHER_RMI RXD7_SCL7_MISOT: <l panz -
} GPT0 Mone
s v GPT1
5 KEY TXD7_SDAT_MOSIT: + |PADZ -
>« LCD_GRAPHICS
> PDC
s QSPI il
s RIIC
5 R5PI

o SCI0 2468

.
sCn
!
5CI5

» SCI7
sl

m

Figure 60 SCI7 Configuration
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The LCD pin configuration is based on the B option for the g_Icd controller as seen in the pin configurator.

Pin Selection

type filter text & | =]
4 + Ports
>« PO
o PL
» oW P2
s ow P3
> w P4
s v PS
s v PB
> v PT
- v P8
s v PO
> o PA
>« PB
a4 v Peripherals
s AGT
- o« BUS
> CAC_AD
s CAN
s CLKQUT_COMP_RTC
s CTSU
>« Debug
s ETHER_MI
>« ETHER_RMI
s GPTO
> w GPT1
s KEY

a v LCD_GRAPHICS

GLCD_Controller_ Pin_C
I v GLCD_Controller_Pin_CI

' PO
s« QSPI
H RIC
s RSPI

»ow SCI02 4068
> ow SCI 35789
> v SDHLMMC
> SSI
] TRACE
> v USB_FS
> v USB_HS
>+ Analog Pins
> Other Pins

Pin Configuration

Madule name:

GLCD_Controller__Pin_Option_B

SLOD Controller Pig Cotien B Configurgtion

Operation Mode: |Enabled -
PR

LCD_CLK B: = -
LCD_DATAQQ_B: v |paos -
LCD_DATAQLB: v |paaz -
LCD_DATAO2_B: v P80z v
LCD_DATAO3_B: v | P60 -
LCD_DATAQ4_B: v |P607 -
LCD_DATAOS_B: v |Pa0o -
LCD_DATAOG_B: v [pan1 -
LCD_DATAO7_B: v |Pa10 -
LCD_DATAOS_B: v [Pang -
LCD_DATAO9 B: v [pacs -
LCD_DATAL0_B: v |peis -
LCD_DATALL B: v | psos -
LCD_DATAL2 B: v | povs -
LCD_DATAL3 B: v |pao7 -
LCD_DATAL4 B: v | poos -
LCD_DATALS B: v |poa -
LCD_DATAL6_B: [Nene v
LCD_DATALT_B: [None -
LCD_DATALE_B: [None -
LCD_DATA19_B: [None v
LCD_DATA20_B: [Nene -
LCD_DATAZL_B: [Nene -
LCD_DATA22 B: [None -
LCD_DATAZ3_B: [None -
LCD_EXTCLK_B: None -
LCD_TCONO_B: v [paﬁ—v]_
LCD_TCOM1_B: v (P34 -
LCD_TCON2_B: v [p313 -
LCD_TCON3_B: Nene <

Figure 61 GLCD Pin Option B
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The breakout board schematic shows the full list of pins. The DK-D7G2 uses a 16-bit LCD interface.

J102

1 PP 2 LCD PRESENT

3 o0 4
5 o0 6 LCD DATAOQ P8 4
P8 3 LCD DATAI1 7 o0 8 LCD DATA2 P8 2
P6 6 LCD DATA3 9 o0 10 LCD DATA4 P6 7

PA O LCD DATAS 11 o0 12
PA 1 LCD DATAG 13 o0 14 LCD DATA7 PA 10
PA O LCD DATAS 15 o0 16 LCD DATAS9 PA 8
P6 15 LCD DATAI0 17 o0 18 LCD DATAI11 PS5
P9 6 LCD DATAI12 19 o0 20 LCD DATA13 pPg 7
P9 8 LCD DATAI14 21 o0 22 LCD DATAI1S5 P91

P7 11 TOUCH RESET# 23 o0 24
25 o0 26 LCD DE P3 15
P3 14 LCD HSYNC 27 P 28 LCD VSYNC P3 13
29 o0 30 LCD CLK P9 0

31 o0 32

33 o0 34
P7 10 LCD ON 35 o0 36 PA 2/SDA7
PA 3/SCL7 37 o0 38 TOUCH IRQ# PO 1
P7 12 LCD BLEN 39 o0 40 LCD RESET# P7 13

Figure 62 LCD Connector Pin Out

SRI21
Z100K0

36. Select the “Messaging” tab on the Synergy Configuration Window. The window in Figure 63 will be shown.

5% [GULApp] Synergy Configuration 53

[} ]

= O

Messaging Generate Project Content
Event Classes & Touch Subscribers &

® Touch Thread Start  End
Events &

& Unused

& Mew Data

Summary | B3P | Clocks | Pins | Threads | Messaging | ICU | Components

Figure 63 Messaging Tab

NOTE:

This tab configures the event class definitions for the touchscreen events along with the event queue
initialization and linking variables. The touch event was automatically generated when “Touch Panel
Framework on sf_touch_panel_i2c” was added in the threads menu.

37. Select the Touch Event class.

38. On the touch subscribers menu, click the new button.
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39. Inside of the “New Subscriber” Dialog, select the main thread.

x4

Mew Subscriber

Select a new subscriber thread and instance range

Thread: | Main Thread -

Start: 0
End: 1}

@ [ QK l [ Cancel

Figure 64 New Subscriber dialog

40. Click the <OK> button.
41. Save the project by pressing “Ctrl + s” on the keyboard.
42. Click the <Generate Project Content> button to update the project files.

o

Generate Project Content

Figure 65 Generate Project Content

43. Open Windows Explorer and surf to 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. Create the GUIX Interface Using GUIX Studio
Now that the base project is set up, we can start adding the GUIX components.

1. Create a new folder named “gui” inside the “src” by right clicking on the “src” folder and selecting “New ->
Folder”.

&5 Project Explorer 2 =k

4 % GUIApp [Debug] - 417 *(bas
.r'.-_L Includes ’ : #enngc-
i New * I Project... L
Go Into ¢ File ]

Open in New Window File from Template [

= R 9 Folder |

Figure 66 Creating a New Folder
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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 now look like Figure 67.

4 = GUlApp
+ [a Includes
4 2 sre
| gui |
¢ [ SYnergy_gen
- €] hal_entry.c
- €] main_thread_entry.c
. 8 synergy
== guix_studio
- = script
+ = synergy_cfg
{% cenfiguration.xml
GULApp Debug.launch
RIFS7G2TH2ADLCBD. pincfg

Figure 67 Final Folder List

3. Open GUIX Studio by clicking the desktop icon or by clicking on the GUIX icon in the Windows Start Menu, “All
Programs -> Express Logic -> GUIX Studio 5.3 folder.

(G UTRES I O]
Figure 68 Start GUIX Studio

4. Onthe Recent Projects dialog click the button <Create New Project...>

‘ Create New Project... ‘

Figure 69 Create New Project

5. Name the project “guiapp”.

WARNING:
Filenames will be generated by appending names to the project name. You must be careful to be case
sensitive when you define your project name. Later, we will add files to the project that will assume 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 x

Froject Hame SWSapR
Project Path | C:\Ussrs\[User]\e2_studiolpvorkspace\SUTAgp \gub_studio] e

Cancsl Save

Figure 70 Create a New GUIX Project
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7. Click <Save>.
8. Change the Directories for all three options to be ..\src\gui.

Directories

Source Files - \srcigui

browse,..

Header Files - srcigui

Resource Files .. \srcigui

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”.

Target CPLl  Renesas Synergy » | Advanced Settings

Toolchain GMU -

Additional Headers
Mumber of Displays 1= GUIX Library Version |T F Sy E =
Figure 72 Target and GUIX version settings

11. Click the <Advanced Settings> button. A dialog will appear.
12. Enable the graphics accelerator and hardware JPEG decoder as shown below.

L} Synergy Advanced Settings o

[¥|Enable Graphics Accelerator

Decoder Types
JFEG:  Hardware JPEG Decoder -

PMG:  MNone -

Figure 73 Synergy Advanced Settings

13. Click <Save>.

browse...

browse, ..
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14. Setup the Display Configuration as in Figure 74.

Display Configuration

Display Mumber ll_ %

crsin

1bpp
2 bpp
4bpp
(=) 8bpp
(0 24bpp
{©) 32bpp

Mame  display_1
yresolution | 272 pixels
[Jgrayscale 5:5:5 format
[ Jinvert polarity 4:4:4:4 format
reverse byte order []3:3:2 format
[] packed format
rotated orientation allocate canvas memory

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

-

Configure Project/Displays
Configure Themes

Generate All Output Files
Generate Resource Files
Generate Specification Files

Insert

Wingow

I Win:_:low I

Text
Indicator

Figure 75 New Window

Button 4

Vertical List
Horizontal List
Drop Down List
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18. Modify the properties by selecting the new window and editing the Properties View. Update the current settings to

match Figure 76.

Widget Type windaw

Widget Name windaw1

Widget Id ID_WINDOW1

User Data

Left 0

Top i}

Width 4580

Height 272

Border [No Border -
Transparent (]

Draw Selected (]

Enabled

Accepts Focus

Runtime Allocate [T

Normal fill WINDOW_FILL -
Selected fil SELECTED_FILL -
Draw Function

Event Function window1_handler
Wallpaper Mone -
Tile Wallpaper (|

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 Figure 77.

fH Properties View -

Widaet Type window
‘Widget Mame window2
Widget Id ID_WINDOW2
User Data
Left i}
Top 0
Width 430
Height 272
Border [No Border -
Transparent |l
Draw Selected |l
Enabled
Accepts Focus
Runtime Allocate  []
Normal fill WINDOW_FILL -
Selected fill SELECTED_FILL -
Draw Function
IEvent Function window?2_handler
Wallpaper Mone -
Tile Wallpaper |l

Figure 77 Configure Window?2 Properties
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21. Inthe Project View, right-click on windowl and insert a Button (Text Button) by selecting “Insert -> Button ->Text

Button”.
..... MM'
E Cut
Copy
Paste
Delete
Insert » Window
Button L Button
Text 3 Text Button
Indicator 2 Multi Line Text Butten
Ternplate 3 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”.

E Cut
Copy
Paste
Delete
o
Button k Button
Text 2 Text Button
Indicater k Multi Line Text Button
Template » Checkbox
Radic Button
lcon Button
Pixelmap Button
leon
Figure 79 Add a New Checkbox
R12ANO0O01EU0101 Rev.1.01 Page 32 of 43

Jul 6, 2016 RENESAS



GUIX "Hello World" for DK-S7G2 GUI Application

23. In the Project View, right-click on windowl and insert a Text Prompt by selecting “Insert -> Text -> Prompt”.

= Cut

Copy

Paste

Delete

I Insert :I Window
I Button »

T T ot |
Indicator » Pixelmap Prompt
Temnplate L Single Line Input

Multi Line View
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.

If you have followed these directions correctly, your Project View should look like Figure 81.

[ guiapp
= |;| display_1
= E window?
@ prompt_2
prompt_3
= a windowl
butten
checkbox
prompt
prompt_1

Figure 81 GUIX Project View

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

& Colors

Pixelmaps

<[> Sirings
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 clicking on the <Delete String> button in the String Table Editor.
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30. Add the strings using the <Add String> button in Figure 83.

Add String J Delete Strlng| Import | Export | | |ﬂ] Cancel | Done |
|Strin gld = English = 4 I
HELLO_WORLD Hello World -> Press anywhere to go to window 1
CHECKBOX_TEXT Press Me!
'BUHUH_DISABLED Stay in window1
'BUTTON_ENABLED Goto window?
:IHSTFI:UCT_CHECKEGK | Press to activate [blue). press "'Press me' for more.
WINDOW1 | Window 1
WINDOW2 | Window 2
[INSTRUCT_BUTTON | Press the Goto window? button to show the next screen.

Figure 83 New Strings

31. When correct, click the <Save> button.

32. Inthe Project View under windowl, click on button then modify the properties (Properties View) to match Figure

84.

Widget Type text_button
Widget Name windowchanger
Widget Id ID_WINDOWCHANGER
jUser Data
fLert 0
Top 30
Width 180
JHeight 50
|Border IN@ Border -
Transparent
Draw Selected
Enabled v
Accepts Focus v
IR.u'Itme Alocate |
Normal fil BTN_LOWER -
Seected 1 *m—m =
Draw Function
Event Function
Pushed
Toggle
{Rado
Auto Repeat
String ID |BUTTON_DISABLED -
Text Stay in window 1
|Font BUTTON -
Text Align Center v}
Normal Text Color [ gT_TEXT v
Selected Text Color | BTN_TEXT v

Figure 84 Configure Windowchanger Button Properties
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33. In the Project View under windowl, click on checkbox then modify the properties (Properties View) to match

Figure 85.

FH Properties View

Widget Type checkbox

\Widget Name buttonenabler

Widget Id ID_BUTTONENABLER

[User Data

feft 350

Top 30

Width 15

JHeight 50

|Border | No Border -
Transparent V]

Draw Selected [ ]

|Enabkd v

Accepts Focus v

Runtme Alocate [ ]

Normal fil BTN_LOWER ~
Selected fil }s?n_m v{
Draw Function

Event Function

Pushed &

Toggle 2

|Radio 1

Auto Repeat |

String ID | CECKBOX_TEXT v]l
Text Press Me!
|Font BUTTON v
Text Algn Left v
|Normal Text Color | BTN_TEXT - |
Selected Text Color |BTN TEXT -
Unchecked Pixelmap | CHECKBOX_OFF -
Checked Pixeimap | HECKBOX_ON .
Unchecked Disabled | None =
crdad o e -

Figure 85 Configure Buttonenabler Checkbox Properties
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34. In the Project View under windowl, click on prompt then modify the properties to match Figure 86.

Ff Properties View

prompt

instructions
ID_INSTRUCTIONS

Figure 86 Configure Prompt Properties

120

450

80

|No Border -
Transparent ]
Draw Selected [0
Enabled
Accepts Focus
Runtime Allocate ]
Normal fil WIDGET_FILL -
Selected il (seLECTED_FILL -
Draw Function
Event Funcﬁ_on
String ID [INSTRUCT_CHECKBOX v ]
Text Press to activate (blue), press "Press me” ft
Font FROMPT h
Text Align Center A
Normal Text Color | TEXT A
Selected Text Color |SELECTED TEXT A

35. In the Project View under windowl, click on prompt_1 then modify the properties to match Figure 87.

FH Properties View -

Figure 87 Configure Window Text Properties

Widget Type prompt

Widget Name window1_text

Widget Id ID_WINDOWI1_TEXT

User Data

Left 216

Top 250

Width 80

Height 20

Border [No Border "]
Transparent

Draw selected =

Enabled g I
Accepts Focus

Runtime Allocate [

Mormal fill |WIDGEI'_FILL e
Selected fil | SELECTED_FILL -
Draw Function

Event Function

String ID | WINDOW 1 -
Text Window 1

Font PROMPT i
Text Align Center -
Mormal Text Color | TEXT -
Selected Text Color | SE|ECTED_TEXT -
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36. In the Project View under window2, click on prompt_2 then modify the properties to match Figure 88.

FH Properties View -

Widget Type prompt
Widget Name hellatext
Widget Id ID_HELLO
tLef‘t 25
Top 25
Width 430
Heiaht 222
Border (Mo Border -
L E = I
Draw Selected [}
Enabled
Accepts Focus
Runtime Allocate [
Normal fil [WIDGET_FILL >
Selected fil |SELECTED_FILL -
Draw Function
Event Function
String ID HELLO_wORLD -
Text Hello World - Press anywhere to go to win
O PRCNET =
Text Align Center -

Normal Text Color | TEXT

-

Selected Text Color | SELECTED_TEXT

Figure 88 Configure Hello Text Prompt Properties

-

37. In the Project View under window2, click on prompt_3 then modify the properties to match Figure 89.

FH Properties View -

Figure 89 Configure Window Text Properties

Widget Type prompt

Nidget Name window?2_text
Nidget Id ID_WINDOWZ2_TEXT
User Data

eft 216

yop 250

Nidth 80

Height 20

order [No Border v]
Iransparent
Draw Selected [

nabled [

Acrcepts Focus
Runtime Alocate ]

Mormal fill |WIDGEI'_FILL ~ |
Selected fil |SELECTED_FILL -
Draw Function

Event Function

tring 1D |winDow2 -
fext Window 2

Font PROMPT -
Text Align Center -

Mormal Text Color | TEXT

Selected Text Color |SELECTED TEXT
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After these configuration steps, the two windows should now look similar to Figure 90 and Figure 91.

Stay in window1 [] Press Me!

Window1

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 on the “+”,
39. Click “System”.

[&] Pixelmaps pi-

View Dims Name

System

l:‘ 16x16 CHECKBOX_OFF

16x16 CHECKBOX_ON
16x 16 RADIO_OFF
16x 16 RADIO_ON

Custom

Figure 92 Configuration of Pixelmaps

40. Double-click “CHECKBOX_OFF” to edit the Pixelmap.

Size

1KB

1KB

1KB

1KB
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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.

Project Edit In

0 & |@d

Figure 93 Save Project

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

Edit Insert Configure Help

Mew Project
Open Project
Save Project
Save Project As
Close Project

Recent Projects

I Generate All Output Files

Generate Resource Files
Generate Specification Files

Exit

Figure 94 Generate All Output files

46. Return to e? studio.

6. Adding Code for Custom Interface Controls

1. Open Windows Explorer and surf to where you put the files included with this application note. Locate the file
“Source Files\ guiapp_event_handlers.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.

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. If all steps were followed correctly,

there should be no errors reported in the build output.

File Edit 5Scurce Refactor MNavigate Search  Project  Renes

Hmil | % RS e N

%5 Debug 2 [ Build 'Debug’ for project 'GULApp' h

Figure 95 Build Button
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GUIX handles the events that are required at a system level. To handle custom commands like screen transitions and
button actions event handler need to be defined. Shown below is the event handler for windowl.

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_text_id(widget->gx_widget_parent, ID_WINDOWCHANGER, GX_STRING_ID_BUTTON_ENABLED);
update_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_text_id(widget->gx_widget_parent, ID_WINDOWCHANGER, GX_STRING_ID_BUTTON_DISABLED);
update_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. After that, the box
will be checked.

7. Running the Application
1. Onthe DK-S7G2,
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 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 in order to run it.

2. Onthe PC, click the dropdown menu for the debug icon.

sHo-a~-®=e v+

(no launch history)

Debug As ¢
Debug Configurations...

Organize Favorites..

Figure 96 Debug Options

3. Select the “Debug Configurations...” option

4. Under the “Renesas GDB Hardware Debugging” section, select “GUIApp Debug”.
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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.

IE‘ Debug Configurations l mJ @
Create, ge, and run igurations ﬁ\
TIEEX Mame: GUIApp Debug
type filter text [E] Main . %5 Debugger| B Startup | K~ Source| ] Common
[E] C/C+~+ Application
[£] €/C++ Remote Application [y
[&] GDB Hardware Debugging C/Cor Application:
[&7 GDE Simulator Debugging (RLTS, SH, RH8S50)
& Launch Group Debug/GULApp.lf
4 [c7_Renesas GDB Hardware Debugging Variables.. ] [Search Project.‘.] [ Browse... ]
[ GUlApp Debug Build (if d) before | hi
|c7 Renesas Simulator Debugging (RX) pidlilEaed ore faunching
Build configuration: | Use Active 'I
(©) Enable auto build (©) Disable auto build
@) Use workspace settings Configure Workspace Settings...
. Apply Revert
Filter matched 10 of 13 items
(?:' | Debug | Close

Figure 97 Debug Configurations

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

Do you want to open this perspective now?

[ Remember my decision

,@] 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.

Ex3

| Yes | l No

Figure 98 Perspective Switch Dialog

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

sViews Run Window

*@\ o o

Figure 99 Resume Button

Press “F8” or the resume button to run the code.

NOTE:

The GUI created earlier should now be on the screen.
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9. Overview of the Demo:

a

Button - Text Box Button - Checkox

Text - Prompt 2

Figure 100 Windowl

A. Figure 100 shows Window1. In this window are four elements:

Button — Checkbox: We use this button to enable going to Window?2. Text is set to “Press Me!”
and it is unchecked. When the user presses within the Checkbox active area we 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.

Button — Text Box: This box simply shows what window you will go to 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 which is picked up by “guiapp_event_handlers.c” where
the code changes the window to window2.

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

Text — Prompt 2: This Prompt is used to show the user which window they are in. It never changes
(always shows windowl).

Text - Prompt 2

Figure 101 Window?2

B. Figure 101 shows Windowz2. In this window are two elements:

Text — Prompt 1: This area presents “Hello World” and instructs the user how to return to
windowl. Pressing in this area initiates the “window2_handler” event which is picked up
guiapp_event_handlers.c and changes the active window to windowl.

Text — Prompt 2: This Prompt is used to show the user which window they are in. It never changes
(always shows window?2).

10. Press “Ctrl + F2” or the stop button to end the debug session.

s Views Hun Window

= (o] ) [@] et =

Figure 102 Stop Button

11. This concludes the GUIX “Hello World” for DK-S7G2.
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Website and Support

Renesas Electronics Website:  http://www.renesas.com/
Renesas Electronics Support: https://synergygallery.renesas.com/support

Technical Contact Details:

America: https://renesas.zendesk.com/anonymous_requests/new
Europe: http://www.renesas.eu/support/index.jsp
Japan:  http://japan.renesas.com/contact/index.jsp

All trademarks and registered trademarks are the property of their respective owners.
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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. 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
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. Unused pins should be
handled as described under Handling of Unused Pins in the manual.
2. Processing at Power-on
The state of the product is undefined at the moment 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 moment 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 moment 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 moment when power is supplied until the power reaches
the level at which resetting has been specified.
3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not

access these addresses; the correct operation of LSI is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock signal

has 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. Moreover, 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.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group
but having a different part number may differ in terms of the 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 of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the use
of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of 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. 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 should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended 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; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor 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 damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, 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,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may 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 should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

10.

S)

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

11.
12.

=y

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

o

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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