RE N ESAS Application Note

RL78/L23
QE for Segment LCD Application Development Guide

Summary

QE for Segment LCD[RL78] is a solution toolkit that operates on the e? studio integrated development
environment. This is an assistance tool for sesgment LCD solution development, providing full-flow support for
configuring LCD pin settings, verifying pin settings and wiring, designing display patterns, generating sample
application programs, and performing software debugging. Using this tool simplifies and accelerates the
development of segment LCD solutions, and it more efficient.

Target Devices
RL78/L23

Assumed Operating Environment
The procedure described in this application note assume operation in one of the following environments.
e RL78/L23 Fast Prototyping Board

When applying this application note to a different device or board, adjust the settings as appropriate and
thoroughly evaluate the results.
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1. Overview

1.1 System Overview

QE for Segment LCD[RL78] is a solution toolkit that operates on the e? studio integrated development
environment. QE for Segment LCD [RL78] can be used in conjunction with the Smart Configurator, which
simplifies the integration of the Renesas drivers. This combination of tools simplifies the process from
segment LCD pin configuration to software debugging.

The main functions are listed below:

. Create LCD components and configure COM and SEG pins for each segment

*  Verify LCD wiring by blinking the target segment.

. Prepare design patterns and pattern API to turn patterns on and off.

*  Generate a sample program that displays design patterns for each component sequentially.

. Perform software debugging by designing stop condition and setting checkpoints.
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1.2 System Development Flow Using QE for Segment LCD
Figure 1-1 shows the system development flow using QE for Segment LCD[RL78].

Figure 1-1 System Development Using QE for Segment LCD[RL78]

=

Check the specifications Check the specifications of the target board required for the segment LCD display.

Create a project Create a project by using the Smart Configurator.

Make the Smart

Configurator settings Configure the LCD driver according to the target board.

Set the LCD pins < Configure the segment LCD pins according to the target board.
NG .
Wiring test Check whether the segments on the segment LCD are flashing as expected.
OK
Design display pattern |« Create patterns to be displayed on the segment LCD.

Create a program by using the code generated by QE for Segment LCD

Create a program [RL78] and the Smart Configurator.

Execute the program Connect the PC to the target board and run the program.

Check the display when

Check whether the display on the Segment LCD is as expected.
the program runs

o
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2. Operating Environment

The procedures described in this application note assume operations on the “RL78/L23 Fast Prototyping

Board”.

Table 2-1 shows the development environment used in this application note.

Table 2-1 Operating Environment

Item

Contents

PC OS

Windows 11(64-bit version)

Integrated development environment (IDE)

Renesas e? studio 2025-12 from Renesas Electronics Corp.

Toolchain

Renesas CC-RL v1.16.00 from Renesas Electronics Crop.

QE for Segment LCD

V1.1.0

RO1AN8317EJ0100 Rev.1.00
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3. Related materials

Table 3-1 shows the documents related to this application note, and Table 3-2 shows the related videos.

Table 3-1 Documents Related

Title Document No.
RL78/L23 LCD display (Clock demo) Application Note RO1AN7834
QE for Segment LCD[RL78] V1.1.0 Release Note R20UT5779

Table 3-2 Video Related

Title Overview

e? studio Quick Start Guide (2/3) - Project Generation for Explanation of how to create a project for

RL78 | Renesas RL78.

Getting Started with QE for Segment LCD | Renesas Introduction to the usage of the QE for
Segment LCD tool and the configuration
and debugging of segment LCD systems.
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4. Procedures for Execution

4.1 Installation, Update, and Uninstallation of QE for Segment LCD

41.1 |Installing This Product
Use either of the following procedures to install this product.

4.1.1.1 Install from the "Renesas software installer” menu of e? studio

1. Start e? studio.
2. Select the “Renesas Views” - “Renesas Software Installer” menu of e? studio to open the “Renesas
Software Installer” dialog box.

Select the “Renesas QE” and click the “Next >” button.

Select the “QE for Segment LCD (V1.1.0)” check box and click the “Finish” button.

5. Check that the “Renesas QE for Segment LCD[RL78]” check box is selected in the “Install” dialog box
and click the “Next >” button.

6. Check that the “Renesas QE for Segment LCD[RL78]” check box is selected as the target of installation
and click the “Next>" button.

7. After confirming the license agreements, if you agree to the license, select the “I accept the terms of the
license agreements” radio button, and click the “Finish” button.

8. When the dialog box for selecting a trusted certificate appears, check the displayed certificate, and then
click on the “Trust Selected” button to continue installation.

9. Restart the e? studio by following the instructions on the screen.

10.Start this product from the “Renesas Views” - “Renesas QE” menu of e? studio.

o

4.1.1.2 Install using QE (zip file) downloaded from the Renesas website

1. Extract the downloaded zip file.

2. Start the e? studio.

3. Click on “Help”, and then click on the “Install New Software...” menu item to open the “Install” dialog box.

4. Click on the “Add...” button to open the “Add Repository” dialog box.

5. Click on the “Archive...” button, select the installation file (zip file under the QE-Segment LCD folder) in
the opened file selection dialog box, and then click on the “Open” button.

6. Click on the “Add” button in the “Add Repository” dialog box.

7. Expand the “Renesas QE” item shown in the “Install” dialog box, select the “Renesas QE for Segment
LCDI[RL78]” check box, and then click on the “Next>" button. *If you check off the “Contact all update
sites during install to find required software” checkbox, you can shorten the installation time.

8. Confirm that the installation target is “Renesas QE for Segment LCD[RL78]”, and then click on the
“Next>" button.

9. After checking the license, select the “I accept the terms of the license agreements” radio button if you
agree it, and then click on the “Finish” button.

10.When the dialog box for selecting a trusted certificate appears, check the displayed certificate, and then
click on the “Trust Selected” button to continue the installation.

11.Restart the e? studio by following the instructions on the screen.

12.Start this product from the “Renesas Views” - “Renesas QE” menu of the e? studio. For details about how
to use this product, see the “Help” menu of e? studio.
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4.1.2 Updating This Product
If you have already used this product, you can update it in the same way as the procedure for installation.

4.1.3 Uninstalling This Product
Follow the procedure below to uninstall this product.

1. Start the e? studio.

2. Select “Help -> About e? studio” to open the “About e? studio” dialog box.

3. Click the “Installation Details” button to open the “e? studio Installation Details” dialog box.

4. Select “Renesas QE for Segment LCD[RL78]” displayed on the “Installed Software” tabbed page and
click on the “Uninstall...” button to open the “Uninstall” dialog box.

Check the displayed information and click on the “Finish” button.

Restart the e? studio by following the instructions on the screen.

oo
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4.2 Setting LCD According to the Workflow of QE for Segment LCD

4.2.1 Preparation
Make the settings for “1. Preparation” in the workflow view of QE for Segment LCD[RL78].

To use QE for Segment LCD, you must select a new or existing project.
For information on how to create a new project, refer to "e? studio Quick Start Guide (2/3) — Project
Generation for RL78".

Note that some procedures differ from those shown in the video. Select the following items for this
application note.

o The “Select toolchain, device & debug settings” dialog
— Target Board: RL78/L23_Fast Prototyping Board
e The “Choose a project template” dialog

— Project template selection: Minimal

1. Launch the “Segment LCD Workflow”.

< workspace - RL78_sample/RL78_sample.scfg - e* studio

File Edit Source Refactor Navigate Search Project Run Renesas 365 Renesas Al Window Help

|®-&~iBin] M 3L oo 2 Q, &) Not Connect.. | & | Egc/c++ <FSP Confic

Project Explorer X =0 m Code Kenerator o
e =@y o . 1 Debug >

VIS RL78_sample verview 1 Renesasls 2 =

> il Includes 1 Renesas QE ;I #%  Measuring Current Consumption (QE)

> @@ sic  Ex=d e RTOS nt LCD Wiring Test (QE)

> [ QE-SegmentLCD | Smar-t Ccnﬁgu-rator ? Segment LCD Workflow (QE) I

i;-‘J,} RL78_sample.scfg Salutianjloolkit > s Segment LCD Monitor (QE)
¢ * Renesas Software Installer Ly AN LU ELU.

|e] RL78_sample HardwareDebug.laun
() Developer Assistance

Videos —
Introduction to Smart Configurator ApD“CBtI

Browse related videos

Software Cd
What's New : \

Check out what's new in the latest release.

See all Release Notes.

Current version: V1.16.0

Product Documentation and FAQ

User's Guide

API manual

Application Notes
Tool news

FAQ: Smart Configurator

= Current Configuration

Note: The code generation behavior can be customized in the Preferences page. @

Selected board/device: R7F100LPLxFB (ROM size: 512KB, RAM size: 32KB, Pin count: 100)
Overview | Board | Clocks | System | Components | Pins | Interrupt
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2. In “Select a project”, select the project.

Segment LCD Workflow (QF) 3 = 08
QE for Segment LCD
Preparation Setting & Verification Implementation Debug
. A
l 1.Preparation - q Select a project
I @ Select a project
| Tnstall a LCD driver Prepare a project that uses the segment LCD peripheral.
2.Setting & Verification hd
Select the target project.
LCD pin setting
RL78_sample v

Verify LCD pin setting and wiring

3.Implementation hd

Select an & studio project that uses segment LCD.

Use the ¢ studio to create a new project and select the Smart Configurator as the coding
Show sample code assistant tool.

Design display pattern

4.Debug -
QE Series How to install/uninstall How to update FAQ License

Software debug

3. Check how to add the driver in “How to add a Segment LCD driver”.

Segment LCD Workflow (QE) > =0

@ ;QE for Segment LCD

Preparation Setting & Verification Implementation Debug
1.Preparation e Install a LCD driver
@ Select a project
Tnstall 2 LCD driver Install a segment LCD driver.
2.Setting & Verification - ® Notadded
LCD pin setting [ How to add a segment LCD driver l
Verify LCD pin setting and wiring \‘
3.Implementation - |H0w to Add a Segment LCD Controller
Design display pattern I Install a segment LCD driver | Summary
Sh le cod : D driver
oW sample code Steps to install a segment LCD driver. This section introduces how to generate a Segment LCD driver by using the Smart Configurator.
M Add a [LCD Controller] nt on thy
4.Debug - - N
B On the [LCD Controller] component, conf] | Usage Guide
Software debug set the voltage generator method. config t}

. The Segment LCD driver code is provided by the Smart Configurator.
COM pins. and config the "Segment outpf T 52 ver code is provided by the Smart Configurator

. B [Manually 2dd the Segment LCD controller module through the fallowing steps.
M Click "Generate Code" button to generate
1. Open Smart Configurator

Double click the "scfg” file on the project free, the Smart Configurator view can be open.

N
I oS On the Smart Configurator view, select the [Components] page, and click the [Add component] button.

After changing the setting of [LCD Cont;
please click "Generate Code" to apply the

2. Add a LCD controller component
In [New componeat] dialog, select the [LCD Controller] component, aad click [Finish] button.

The LCD controller is added correctly.
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4. Double-click the ”.scfg” file in the Project Explorer view to open the Smart Configurator.

5. Select the “Components” tab and click the “Add component” button.

« workspace - RL78_sample/RL78_sample.scfg - €* studio

File Edit Source Refactor Navigate Search Project RenesasViews Run Renesas365 Renesas Al Window Help
-4~ Bl B2 R Q-
Project Explorer X = B i RL78 samplescig X

a8y

Software component configuration
v % RL78 sample

>
[al! Includes Components a5 2 Configure
~ B src
> [= smc_gen Ep
> [ RL78_sample.c =
- g £ type filter text
> [ QE-SegmentLCD 1

i’?,‘} RL78 _sample.scfg v (= Startup

|o] RL78_sample HardwareDebug.laur ~ (= Generic

N b
® Developer Assistance & rbsp

Overview |Board Clocks Systeins Interrupt

6. In the “New Component” dialog, select the “LCD Controller’ component, and click the “Finish” button.

< New Component o x

Software Component Selection |

Select component from those available in list

Category All v
Function  All v
Filter

Components b Short Name Type Version
# External Signal Sampler Code Generator 101

# 1IC Communication (Master mode) Code Generator  1.10.0

# 1IC Communication (Master mode, EEPR... Code Generator ~ 1.00

# 1IC Communication (Slave mode) Code Generator 181

# Input Pulse Interval/Period Measurement Code Generator 172

# Input Signal High-/Low-Level Width Mea Code Generator ~ 1.80

# Interrupt Controller Code Generator ~ 1.7.0

## Interval Timer Code Generator 1.8

£ Key Interrupt Code Generator __1.60

ik

[ LCD Controller Code Generater 110 |
T One-Shot Pulse Output Code Generator 181

## Oscillation Stop Detector Code Generator ~ 1.1.0

i Ports Code Generator 1.8

# PWM Output Code Generator ~ 1.11.0

## Real Time Clock Code Generator 181

22 SNOOZE Mode Sequencer Graphical Config.. 1,50

Show only latest version
Description

This software component provides configurations for LCD Controer / Driver (LCD).

Download RL78 Software System modules

Configure general settings.

@ <Back Next > Cancel
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7. Open “Config_LCD” in the component tree, adjust the “Driving voltage generator method” under “Driving
voltage generation setting”, as well as “Display mode setting” and “Segment output pin setting”.
For the settings on the RL78/L23 Fast Prototyping Board, refer to Figure 6-1 in “6.1 Smart Configurator

Settings”.

{5k "RL78_samplescfg X

= 8

Generate Code  Generate Report

o=
Software component configuration %
Components B ed % B Configure
£ = = Display waveform setting

type filter text

v (= Startup
w2 Generic
& rbsp
~ g Drivers
R LCD controller
o Cnnﬁq-_LCD

© Type A waveform (O Type B waveform

Drive voltage generator setting

Driving voltage generator method External resistance division
Display mode setting

Q Static

(O Number of time slices 4(1/3 bias mode)
Display data area setting
Display data area selection A-pattern area data
Alternation in response to INTRTC
Control initial value of voltage boosting pin
VDD »=27V VDD <= 4.2V

Reference voltage setting

Segment output pin setting

@ seGorcoms @ SeGr/coMs @ Sec/cOMe @ SEG3/COMT (@ SEG4
@G B sEGe B sEG7 B seGe @ se6e
@ seGio @ sEG11 B seG1z B seG13 @ seGi4

v
v
v

Overview |Board | Clocks | System | Components | Pins| Interrupt

8. Click the “Generate Code” button in the Smart Configurator to generate the LCD driver source code.

45k "RLT8 samplescfy X

e
Software component configuration c
Generate Code|
Components e 2 B Configure
£5 B2 T Display waveform setting
type filter text © Type A waveform (O Type B waveform
w [ Startup Drive voltage generator setting
v (_]_E"‘E”E Driving voltage generator method External resistance division
& rbsp
~ = Drivers Display mode setting
v = LCD controller 1 Static
g’ Config LCD () Number of time slices 4 (1/3 bias mode)

Display data area setting
Display data area selection A-pattern area data
Alternation in response to INTRTC
Control initial value of veltage boosting pin
VDD »>= 27V VDD <= 4.2V

Reference voltage setting

Segment output pin setting

@ seGo/coMs B SEG/COMs @ SEG2/COMe B SEG3/COM7 B SEG4
@ seGs B seGe 8 seG7 8 seGe | fidet]
[ E520] B sEGi B sEGiz B sEGiz [ 522

Overview | Board | Clocks | System | Compenents | Pins | Interrupt

= 8
=]
Generate Report

)
)
v
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4.2.2 Setting & Verification
Make the settings for “2. Setting & Verification” in the workflow view of QE for Segment LCD[RL78].

1. In “LCD pin setting”, select a segment LCD configuration.

2 segment LCD Warkflow (QE) X =0
@ 7 QE for Segment LCD
(@) Preparation © Setting & Verification @ Implementation (@) Debug
1.Preparation - LCD pin setting
@ Select a project
@ Install 2 LCD driver Select or create a segment LCD configuration.
m RL78L23_FastPrototypingBoard.slcdcfg v |
2.Setting & Verification - >
I @ LCD pin setting Edit pin settings ” Remove pin settings ]
| @ Verify LCD pin setting and wiring
3.Implementation A
@ Design display pattern I Prepare a segment LCD configuration
@ Show sample code Select a segment LCD configuration.
If the segment LCD configuration has not yet been created, select "Create a new
4.Debug - configuration" from the list to create one.
@ Software debug
] Tips for creating/modifying LCD configuration on the LCD setting dialog
B There are two mode, "LCD View Creating Mode" and "LCD Pin Setting Mode" in
this diaolg. You can change these mode from the toggle button placed in LCD view.
M1 "LCD View Creating Mode", select a LCD component, then allocate multiple
instances by repeatedly clicking on the LCD view. To finish the allocation of LCD
component, right click on the LCD view or press the ESC key on the keyboard.
M1 "LCD Pin Setting Mode". drag and drop segment to LCD recording table to
configure COM and SEG pins to each segment. -
@ . . . ] ”
2. Open “Verify LCD pin setting and wiring”.
egment LCD Workflow (QF) X = 4
@ 0554 QE for Segment LCD
@] Preparation © Serting & Verification @ Implementation (©) Debug
1.Preparation v Start wiring test
@ Select a project
@ Install a LCD driver Show test views and verify LCD wiring by lighting up segment via emulator connection.
2.Setting & Verification hd Start wiring test
@ LCD pin setting
@ Verify LCD pin setting and wiring
Start wiring test
3.Implementation - I &
Design display patt Clicking on the "Start wiring test" button switches to the "Segment LCD (QE)" perspective. On the
@ esign display partern test view, you can verify the wiring of LCD segment in real time.
@ Show sample code
I How to test
4.Debug -
To start wiring test, follow the steps below.
@ Software dehug n Make sure the board with LCD module connected to host PC by E2 Emulator, E2 Emulator Lite
or COM connection.
E Build the target project and ensure the debug configuration "Allow to aceess by stopping
execution while running” is set to "Yes" in [debug tool Settings] tab.
B In the Segment LCD Wiring Test view, select a test target from the dropdown menu of "Select test
target:".
B4 Click the "Start” button to begin the testing process. Lighted segment will blink
B Record test result by clicking "Record Correct Wiring", "Record Invalid Wiring" or "Record .
T e TUe o 1 i e
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3. Make sure the board with the LCD module is connected to the host PC via an E2 Emulator, E2 Emulator
Lite, or COM connection.

4. Build the target project and confirm that there are no errors.

5. In the “Debug Tool Settings” tab of the “Debug Configurations”, set “Allow to access by stopping
execution while running” to “Yes”.

e’ Debug Configurations

Create, manage, and run configurations

Erase Flash on Start is Enabled. Please Disable this option after sucessful connection.

Ij pl W tE] x‘ =] T‘r‘ M Mame: RL78 sample HardwareDebug
ty

pe filter text Main | %5 Debugger| & Starlup| B Cummun| By Suurce|

C/C++ Application
C/C++ Remote Application Debug hardware: COM Port (RL78) | Target Device: | RTF100LPL

L= EASE Script

GDB Hardware Debugging GDB Settings  Connection Settings | _Debug Tool Settings

[c7] GDB Simulator Debugging ( T

g Launch Group Use Default IO Filename Yes v

w [t Renesas GDB Hardware Deb 10 Filename ${support_area_loc}

[£7] RL78_sample HardwareD + General Debug

[£7] Renesas Simulator Debuggir Reset After Reload Yes

v
~ Break

Stop emulation of timer group when stopping Mo v

Stop emulation of serial group when stopping No v
~ Mask For Input Signal

Mask Internal Reset Signal No v

~ Memaory

iti o0y Yes v
Allow to access by stopping execution while running Yes v I

~ Time Measurement

Run Break Time Measurement No v
~ RTOS
RTOS Integration in Debug View No v
RTOS Debugging - Large Number of Threads. No v
. . Revert Apply
Filter matched 9 of 13 items

®
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6. Click the “Start wiring test” button to display the “Segment LCD Wiring Test (QE)” view.

< workspace - RL78_sample/RL78_sample:scfg - € studio

File Edit Source Refactor Navigate Search Project RenesasViews Run Renesas 385 RenesasAl Window Help

| ®-K| - Bia|n EBMNRRiEYQviT Q : & Not Connected | [ || /C++ | <FSP Configuration= 45 Debug o Smart Configurator
= Segment LD Workflow (QB) X =0 =
13 [ §55QE for Segment LCD i}

Preparation [©] Setting & Verification Tmplementation Debu.

~
1 Preparaion - E Star wiring test

(©) Select a project
(©) TnswllaLCD driver Show test views and verify LCD wiring by lighting up segment via emulator connection.

2.Setting & Verification -~ Start wiring test

(©) LCD pin serting

) Verify LCD pin sefting and wiring

i 3 Segment LCD Wiring Test @5) X
Start wiring test
3.Implementation ~ I 2
(©) Design dispiay pattern Clicking on the "Start wiring te
wising of LCD segment in real T
(2) Show sample code
| How o cest All >
4.Debug N Comp1 Comp2. Comp3. Compa Comps. Comps. Comp? Comp
To start wiring test, follow the @ 3 @ @ 7 @8
(2) Software debug » » © " 25 " wr 2
[N Make sure the board with L i/ ik hi/d i/t ik Ihe/d ik fh\i/d
A/ M/ M4 A4 M4 A I P P start
[EA Build the target project and @ @ e @ o & « @ @
[debug tool Settings] tab A7I\4 YA TINE 27 B7INE 8 TIE 8 ta »
J < e e e e e (Wiring test stopped)
In the Segment LCD Wirin; L L = L o5 L ” L
o ore on on o ome oo om
[l Click the "Start” buttonto b Correct segment is blinking
|El Record test result by clickin]
B If the corect segment on Record Correct Wiring 0
next segment
1t o segment on the actu:
= = LCD Recording Table No segment is blinking
Problems  Console X Properties Smart Manual Debug Search @D @ o @D
stao 05 e s s @ Record Invalid Wiring (@)
seel u x B 1
sea2 D4 € v as
Different segment is blinking
seG3 [ © 5 3
seca 03 & e [
? Record Wrong Wiring (@)
seGs [} @ 2 3
sea 02 © w2 a2
sea u « 1 W Back to previous segment

7. In the “Segment LCD Wiring Test (QE)” view, select a test target from the “Select test target:” dropdown
menu.

%) Segment LCD Wiring Test (QF) %

Operation Area

Select test target:

All ~
Compi Comp2 Comp3 Comj Comp5 Compé Comp7 Com)
CAl P caz P CA3 P: cAd p4 CAS P CAG P a7 P CAB pa
a1 A3 Al A5 AE AT
n 2 3 " 5 & " ]
P n B B B s A B s ® e 8 P ¥ % b Failed Segments
Gl K1 G2 K2 G3 K3 G4 K4 G5 K5 G& Ke GT KT @8
[ N2 L2 N3l L3 No L4 NS LS NE 1§ N7 LT NE LB ‘ Untested Segments
El a >4 i=3 B i=] E4 @ ES £=3 E6 i<3 |24 o E8 =
1 M2 ') M 3 ME M7 e (WIring test stopp
D1 Dz D3 Dd D5 D& o7 D&
DR DP2 DP3 DP4 DPs. DPe DP7 Dra
Correct segment is blinking
Record Correct Wiring 0
< > N
Rk Lo No segment is blinking
como comt comz com3
SEGO D5 E5 5 cAs ? @ Record Invalid Wiring 0
SEGI L4 Ké 14 14
SEG2 D4 E4 F4 A4
Different segment is blinking
SEG3 13 [} 3 3
SEG4 D2 E3 3 A3 -
? Record Wrong Wiring o
SEGS L2 K2 12 2
SEGE D2 E2 F2 cA2
SEGT 1 K n n Back to previous segment
SEGB Dl El Fl cal
SEGI2 M1 N1 Gl H1 Back
SEGI3 DPl c Bl Al
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8. Click the “Start” button to start the test.

55 Segment LCD Wiring Test (QF)

Select test target:

All

’ Start

(Wiring test stopped)

Correct segment is blinking

Record Correct Wiring

No segment is blinking

m @ Record Invalid Wiring

Different segment is blinking

g‘ Record Wrong Wiring

Back to previous segment

Back

Comp1 Comp2 Comp3 Comj Comps Compé Comp7 Comj
ca P P a3 P cad P4 cas P cap P a7 P cag P8
Al A2 A3 A4 AS A6 AT A
n © B u 5 i [ ®
F4 B4 BT
Wil h vl 2 11 va| s Hs | b5 He| & o va| b
Gl K1 G2 K2 G3 K3 G4 K4 G5 KS GE K6 GT KT GB K3
flu nel 2 afla nal L nsfis el il N8 18
] & -] e B -] ] - B -]
M e e M4 M5 e i ME
D1 02 D3 D4 Ds b5 o7 D8
Dr Dz DP3 DP4 DPs. DPe DP7 Dpe
< 5
LCD Recording Table
oMo comt comz com3
SEGD D5 E5 F5 cAS
SEGI L4 K4 " 14
SEG2 D4 E4 F4 CcAd
SEG3 [E] K3 3 [
SEG4. D3 E3 3 A3
SEGS L2 K2 2 12
SEGE D2 2] 2] cAz
SEGT u Kl n n
SEGS D1 £l Fi Al
SEGI2 M1 N1 Gl H1
SEGI3 DP1 a Bl Al

o

o

9. Check the display status on the actual LCD and click one of the following buttons to record the result.

— If the correct segment on the actual LCD is blinking

Click the “Record Correct Wiring” button to record the status and proceed to the next test.

[ Segment LCD Wiring Test (QE) 3¢ [§] cstartasm  [g] RL78_sample.c

Cpoation e

Comp1 Comp2 Comp3 ‘Com| Comp5s
@ 4 a2 P ca3 P At P4 cas P
a1 a2 A3 L2 a5
n [ B 7] [
R’ B2 =1 B2 7] B s B
N H2| b2 H3| 3 Ha| b Hg | U5
61 K1 G2 K@ G @ 61 K
wifu Nl 2 N3 na L NS LS
E & &2 a =] @ B o
[ (3 M3 Ma 3
D1 D2 D3 D4 Ds
ori oz o R4 oPS
<
LCD Recording Table
comMo comt H com2 H COMS\ ‘
SEGO D5
SEG1 L4
SEG2 D4
SEG3 3
SEG4 D3
SEGS L2
SEGE D2
SEG7 u
SEGS D1
SEG12 M1
SEG13 DP1
crea n i | - | 1

(=Y

Comp7 Comj
7 4 a8 P8
a1 a8
[ [
4 87 ] B8
HI o He| s
67 K 68 k8
wifwr N L8
] a 8
M 3
b7 D8

Select test target:

@ siop

(Wiring test in progress)

Correct segment is blinking

g Record Correct Wiring

No segment is blinking

o Q Record Invalid Wiring

Different segment is blinking

g» Record Wrong Wiring

Back to previous segment

< Back

o

o

RO1AN8317EJ0100 Rev.1.00
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— If no segment on the actual LCD is blinking
Click the “Record Invalid Wiring” button to record the status.
If no segment is blinking, correct the settings in “Edit pin settings” of “LCD pin setting”, and repeat the
wiring test until you can confirm that the wiring is correct.

2 Segment LCD Wiring Test (QF) X [§) cstart.asm RL78 sample.c

Select test target:

<,y Compt Comp2 Comp3 Compd ., Comp5 Comps CompT Ly ComPE
a = s e g i ar s
n 2 B ) 5 ® 1 ®
LRI BhjeB EAlE BM4E EAJEE FAJLE Taln® BAlsE @ stop
v K @ K G 6t o ks G K6 ar xr a8
i el e a1 s el L6 Wl naf L&
A7I\8 BrI\& E/I\& B/I\& E/I\E& E/I\E E/I\& B\ @ - .
Mt M2 M2 M4 M Me M7 Me (Wiring test in progress)
o1 02 0 D4 oS 06 or 08
o1 or2 0P oPs ops op7 op
Correct segment is blinking
[ g Record Correct Wiring J 0
< > N
LCD Recording Table No segment is blinking
‘como
SEGO D5 N th) Record Invalid Wiring 0
SEG1 L4
SEG2 D4 . o
Different segment is blinking
SEG3 13
SEG4 D3 -
9» Record Wrong Wiring 0
SEGS Lz
SEGE D2
SEGT u Back to previous segment
SEGE D1
SEGI2 mi << Back
SEGIZ DP1

— If a segment other than the expected one on the actual LCD is blinking
Select the segment blinking on the actual LCD in the LCD View and click the “Record Wrong Wiring”
button to record the status.
If the wiring is wrong, correct the settings in “Edit pin settings” of “LCD pin setting”, and repeat the
wiring test until you can confirm that the wiring is correct.

5% Segment LCD Wiring Test (QF) X [§] cstartasm [€] RL78_sample.c

Dpenion e

Select test target:

Comp1 Comp2 comp3 Coi comps Comps comp? Col
oy P mP: mPp: oy S s 0P s 0P p O™ e D
# = a3 ey as a7
0 2 [y w & ® W ®
Baall B al B Al B ak B 5 ¥ B n® B i BAjsE @ stop
G x @ o s K5 5 Ke o1 K 8 k@
naflus nefl2 wln nal L nsLs nsfas Wi nal 12
8/70\8 B/I\2 B/I\8 B/I\8 E/I\E E/I\® B/I\§ AR - ;
e e e i s e W e (Wiring test in progress)
D1 D2 3 D4 D5 D5 o7 08
op1 op2 P DR ops ors 0P ope
Correct segment is blinking
[ g Record Correct Wiring } o
< -
LCD Recording Table No segment is blinking
como
SEGO D5 m th) Record Invalid Wiring e
SEG L4
SEG2 D4 . o
Different segment is blinking
SEG2 13
SEG4 D3 -
9» Record Wrong Wiring o
SEGS 2
SEGE D2
SEGT u Back to previous segment
SEGS D1
SEGI2 Mt << Back
SEG13 oP1
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4.2.3 Implementation
Make the settings for “3. Implementation” in the workflow view of QE for Segment LCD[RL78].

1. In “Design display pattern”, click “Design display pattern”.

File  Edi arch  Project
| ®~-&-i@iw|
Segment LCD Workflow (QE) X

nesas Al Window Help

2.Setting & Verification

fe) in setti
(7) LCD pin setting

(2) Verify LCD pin setting and wiring

3.Implementation

b
(7) Design display pattern I

|
|
Qutput AP

() Show sample code

Show sample code

4.Debug

=
(9 Software debug

Start software debug

2. When you select a component to create design patterns, the default design pattern for that component is
displayed in the “Create Pattern View”.

— To create design patterns other than the default ones, use the tools in the toolbar.

— If identical design patterns exist, an error will occur. You cannot generate design patterns or edit other
components until the error is resolved.

Create ‘ Cancel

RO1AN8317EJ0100 Rev.1.00
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3. Click “Output API” to output the “ge_gen_lcd” folder.

Segment LCD Workflow (QE) X = B

A

(Preparation | (SMEE ) fauniementar (2 Debug

QE for Segment LCD

“Verificatiol z
1.Preparation -
2.Setting & Verification - Praject Explorer X = <}=|,=> lT 8 = 8
3. Implementation - [V = RL78_sample [HardwareDebug]
> ﬁ‘f Binaries
@ Design display pattern Includes
> [h] ge_slede.h
src
> [&= smc_gen
> [ RL78_sample.c
> [= HardwareDebug
» [= QE-SegmentLCD
I @ Show sample code [2 RL78_samplercpc
LJO:} RL78_sample.scfg
|@| RL78_sample HardwareDebug.launch
> (7) Developer Assistance
4.Debug hd
@ Software debug
4. In “Show sample code”, click “Show sample code” to display the dialog.
- o x
ch Project Renesa: s Run Renesas 365 Renesac. Window _Help
CRCEERE RS R - Show Sample Code b ment LCDEZ4(QE) | [ Segment LCD (QE)
=8 B =8

main.c | sample.c | sample.h Operation Area |

(rplementat | () Debuz

* Copyright (c) 2025 Renesas Electronics Corporation and/or its affliates Select test target:

! Preparation - * SPDX-License-Identifier; BSD-3-Clause
2.Setting & Verification - m nclude " sme_entryh Al
& . .

(©) LCD pin setring #include "sample.h
() Verify LCD pin setting and wiring int main (void); ’ Star
3.Implementation - int main(void)

{ (Wiring test sto

(2) Design display pattern El);

R_SLCDC_Run_Sample(); Correct segment is blinki

Design display pattern

retum 0;
} Record Correct

Output API

(7) Show sample code

No segment is blinking

\;\j Record Invalid

Different segment is blin

4Debug -~ Sample Program Description:

() Software debug

@
Start software debug

This sample program displays design pattems in =ach components one by one. After all design pattem are shown, it move to the
next components and continues the process. Recerd Wrong

* The sample program call R_BSP_SoftwareDelay() functin of BSP to implement software delay. If R_BSP_SoftwareDelay is
missing when build, please enable the setting "API functions disable(R_BSP_SoftwareDelay)" of BSP on the Components tab
of Smart Configurator, and generate code again.

¢ | IS

R ME-mN-=8

Copy main.c to clipboard Output sample to file

HiH

!
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5. In the dialog, click “Output sample to file” to output the “sample.c” and “sample.h” to the “ge_gen_lcd”
folder.

e Show Sample Code

main.c 5amp\e.c| samp\ahl

" Copyright (c) 2025 Renesas Electronics Corporation and/or its affiliates

* SPDX-License-Identifier: BSD-3-Clause
o

- o
#include "r_smec_entryh” Lm pl‘O‘IECt E)CP|OI'EF * E % F 8
Finclude "sample. w [ RL78_sample [HardwareDebug]
int main (void); y *b Binaries
int main(void) > Iﬂ-].l Includes
: EI; ~|[A2 ge_gen_lcd
R_SLCDC_Run_Sample(); > @ qe_slcdc.c
5 [h] ge_slcdeh

retum 0;

> lg samplec
5 b sampleh
w 2 src

» [= smc_gen

> |€ RL78 sample.c
» [ HardwareDebug
» = QE-SegmentLCD
RL78_sample.rcpc

}

Sample Program Description:
o
This sample pregram displays design patterns in each components one by one. After all design patt i?‘j F‘.L?B_sample.scfg
next components and continues the process.
" " @] RL78_sample HardwareDebug.launch

* The sample program call R_BSP_SoftwareDelay() function of BSP to ffnplement software dela;

missing when build, please enable the setting “API functions disaéle(R_BSP_SaftwareDelay)" » @ Developer Assistance
of Smart Configurator, and generate code again.
Copy main.c to clipboard 1 Qutput sample to file |

6. Click the “Copy main.c to clipboard” button and paste the content into the source file that serves as the
entry point for the project.

< Show Sample Code

main.c| sample.c | sample.h |

Copyright (c) 2025 Renesas Electronics Corporation and/or its affiliates

* SPDX-License-Identifier: BSD-3-Clause

#include *r_sme_entryh®

#include "sample.n”

[y Project Explorer X B9 7 8 | @ Rssampec x
int main (void); 5 RL78_sample [HardwareDebug] 1 o/
_ » 4 Binaries 2 = Copyright (c) 2025 Rengsas Electronics Corporation andfor its affiliates
int main(void) Includes 3
> &P P * SPDX-License-Identifier: BSD-3-Clause
a0 v (2 ge_gen_lcd N y
> [ qesledec 6 #include "r_smc_entry.h"
R_SLCDC_Run_Sample(); > [ qe_sledeh 7 #include "sample.h”
> [8 samplec 8 . . .
} retum 0; > B sampieh : int main (void);
v s = 111 = int main(void)
> & smc_gen 12 {

S5 e smiag]
> (= HardwareDebug
> (= QE-SegmentLCD

|2 RL78_sample.rcpc

5 RL78_sample.scig

[0 RL78 sample HardwareDebug. launch
> (@) Developer Assistance

13 EI();
15 R_SLCDC_Run_Sample();

17 return @;

Sample Program Description:
This sample program displays design pattems in each compol
next components and continues the process.

* The sample program call R_BSP_SoftwareDelay() functi

missing when build, please enable the setting "APL
of Smart Configurater, and generate code agaim:

| Copy main.c to clipboard | Output sample to file
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4.2.4 Debug
Make the settings for “4. Debug” in the workflow view of QE for Segment LCD[RL78].

1. Make sure the target board is connected to host PC via E2 Emulator, E2 Emulator Lite or COM
connection.

2. In the “Debug Tool Settings” tab of the “Debug Configurations”, set “Allow to access by stopping
execution while running” to “Yes”.

¢ Debug Configurations

Create, manage, and run configurations

Erase Flash on Start is Enabled. Please Disable this option after sucessful connection,

T Wy = -
OEoBE x' = Name: RL78_sample HardwareDebug

type filter text Main |3t$~ Debuggerl "3 Starlup| [T Common ‘ Hy Suurce|

[&] C/C++ Application
(5] C/C++ Remote Application Debug hardware: COM Port (RL78) Target Device: | R7F100LPL

L=/ EASE Script

[©] GDB Hardware Debugging GDB Settings Connection Settings| Debug Tool Settings

[£7] GDB Simulator Debugging ( v 10

i Launch Group Use Default IO Filename Yes v

v [ Renesas GDB Hardware Deb 10 Filename ${support_area_loc}

[£7] RL7&_sample HardwareD « General Debug

[E7] Renesas Simulator Debuggir Reset After Reload Yes v
w Break
Stop emulation of timer group when stopping No v
Stop emulation of serial group when stopping No v
~ Mask For Input Signal
Mask Internal Reset Signal No v
v Memory

Verify On Writing To Memony es v
Allow to access by stopping execution while running Yes v I

~ Time Measurement

Run Break Time Measurement No

~ RTOS
RTOS Integration in Debug View No v
RTOS Debugging - Large Number of Threads. No v

n

i

o
T

Apply

Filter matched 9 of 13 items

@

3. Build the target project and confirm that there are no errors.
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4. Click “Start software debug”, to display the “Segment LCD Monitor (QE)” view.

Segment LCD Workflow (QE) X = O B Segment LCD Monitor (QF) x

@ I'I:QE for Segment LCD

(OPreparation | OFEMREL ) plementat | () Debug

1.Preparation -
2.Setting & Verification -
3.Implementation -
4.Debug =~

@ Software debug

Start software debug

5. In the “Segment LCD Monitor (QE)” view, open the Configure Stop Condition Dialog, and configure the

LCD stop conditions and checkpoint where you want the program to stop.

€ studio

File Edit Source Refactor Navigate Search Project [

| ®-|- 2w (L
| Segment LCD Manitor (QF) X

& Configure Stop Condition Dialog
LCD View

Configure the stop conditions of LCD pattern and set the checkpoint (breakpoint) to monitor it

| . | . | . | . | . | . | Jr——. | T,
V72 J 77 V77 N V77 O 7 N V77 I VY7 N (V71
P v Y R 7 R T

Checkpoints Setting

Set checkpaint to the API function generated by QE for Segment LCD

Use voluntary breakpoints to monitor stop condition

Project Explorer ~ Debug X Breakpoints Variab

| Please select at lease one checkpoint.

ry.h"

ple();

= a x

gment LCD (QE)  [F Segment LCD Monitor (QE) |

=g

5 Renesas Electronics Corporation ar
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6. Click “Start the debug” button in the “Segment LCD Monitor (QE)” view to start debugging. The program
pauses at checkpoint when the LCD display pattern matches the stop condition.

Segment LCD Monitor (QF)

7. Confirm that the registered design patterns are displayed in order starting from the leftmost digit of the
segment LCD.

55 Segment LCD Monitor Q) X

0mooa

I
F

;R

P

greu
I
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8. To stop the debugging, click the “stop the debug” button.

2 Segment LCD Monitor (QF) %
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5. Hardware

5.1 Hardware Example
Figure 5-1 shows the hardware configuration used in this application note.

Figure 5-1 Hardware Configuration

Vbb
RL78/L23

Vob
-1 RESET P\W\—+— © |

Vb

SEGO ~ 8
SEG12 ~ 17
SEG20
SEG21
SEG28
SEG35 ~ 39
SEG47 ~ 55

COM3 ~ 0

Via

«+—p | TOOLO/P40

PC(via USB) — » | TOOLRXD/P17 Vi

<+——— | TOOLTxD/P0O Vis

Note

1. The above figure is simplified to show an overview of the hardware connection. When designing
application circuits, make sure to handle unused pins appropriately to satisfy the electrical
characteristics (connect input only ports independently to either Voo or Vss via resistors).

2. Make sure to set Vbp greater than the detection voltage (VLvp) specified by the LVD.
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5.2 LCD Module
This section describes the LCD module used in the sample code accompanying this application note.

The RL78/L23 Fast Prototyping Board is equipped with the LCD panel (16 segments, 8 digits) with the
sockets. Figure 5-2 shows the panel image and the pin allocation table.

Figure 5-2 LCD Panel and Pin Allocation Table

VIM=878
o
5 — —2.70540.2
i 52.0040.2 | 9
| |
g |mel IVADL DL AL A VA A7) W 7 V) VA )
- P ¥ / | ! b
g (eI VAL V77 T V8 7 W 7 VA V) e ) -
z
s { ——————————————————————— ™
7 GAt Ca2 , GA3 . A4 A CA6 ca7 a8 |
4 2 A 5 5 , A
2 lf ! V:\E;r}‘ J:r\;'\ 1 /m g/}\i\" "/','fy' PE‘ .—uﬂﬂ V.}\,? 7 /14'? V‘ W /‘ ylr\n\ ",‘/ /] ‘J/I‘\L\I ! [ o ™
a Ml AN AN TN N TN TINYA TRV | S s
b= | F.'._|ﬂ A N DA TN HI ‘?/" N VAT
2 @ R e G T i eh et | 8 2
< El M'\":\I(‘II | L/Jf i | '.-’/I '\\‘.I | L'/% \y | | /'l- ""-\L' | { |/ | | ::{:f ||.-\ ' | I'.r‘(/\"\ v | ~ ™
= LI AU IR, U | LAY, A 4 [P NRY i i
A | W B 2 [ N [ AV o e [ e e
» k oP pp2 DP3 P4 (1 2) DP& DP7 I)Hz\l
- v )
w
z R ViVi v 17 N B
= PIN1 b’ i /I ‘ / / "o F / PIN1B
DA NN 7 i
|
=1 I—=MAX 1.00 PIN VERSION ZEBRA VERSION
PN 1 2 3 4 5 [ 7 ] L] 12 13 14 15 1B 17 18 19 | 20 | 22 | 23| 24| 35 | 26| 27| 38| 29| 30 » 12| 33| 34 | 35 L'}
[CoWo 1D L 20 | & | 30 | 3 | 40 | 4L | SD | SL| 6D 6 FDA | 8D BL COMO orag| o |DP7| M |DPG| EM (DPS| SM [DP4)] 4M |DP3| IM |DPZ| 28 | DP1) 1M
CCM1| 1E 1w 2= 2 SE 3% 4= 4K 5= b - 3 6 TE " 8E B (=== COM | = | &8C BN c N 6C 6N L o = | 4C an 3C IN 2C N 1c i~
~0M2) 1F W F || F | N |FlU|F|W|F |8 | 7| BF | B === COM2———| BB | BG | 7B | 7C | EB [ E6G | SB | SG | 4B | 4G | B | X6 | 2B | 2G| 1B | G
cou3 Cat] n fcaz| 21 [caz| a1 [cad| 4 [cas| s |cas| &1 [ca7| T |CAB| B |—-—|——=|-——fcoM3 8A | BH | 7A | TH | 6A | 6H | SA | SH | 4 | aH | 3a | M| 2| M| A | W

(Source: Datasheet for VIM-878-DP-FC-S-LV Varitronix Optoelectronics | Octopart)
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5.3 Pins Used
Table 5-1 Pins Used and Their Functions

Pin name 110 Functions

P94/SEGO Output LCD controller/driver common signals
P95/SEG1
P96/SEG2
P97/SEG3
P50/SEG4
P51/SEG5
P52/SEG6
P53/SEG7
P54/SEG8
P70/SEG12
P71/SEG13
P72/SEG14
P73/SEG15
P74/SEG16
P75/SEG17
P30/SEG20
P31/SEG21
P130/SEG28
P10/SEG35
P11/SEG36
P12/SEG37
P13/SEG38
P14/SEG39
PO4/SEG47
PO5/SEG48
PO6/SEG49
PO7/SEG50
P141/SEG51
P142/SEG52
P143/SEG53
P144/SEG54
P145/SEG55

P90/COMO Output LCD controller/driver common signals
P91/COM1
P92/COM2
P93/COM3

P87/VLA -
P86/VL2 LCD drive voltage
P85/VL4

P40/TOOLO Input-
Output

P17/TOOLRxD Input
POO/TOOLTxD Output

COM Port debugging
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6. Software

6.1 Smart Configurator Settings
Figure 6-1 shows the settings of LCD components (Config LCD).

Figure 6-1 LCD Components (Config_LCD) Setting

Configure

Display waveform setting

© Type A waveform (O Type B waveform

Drive voltage generator setting

Driving voltage generator method Capacitor split method for the VDD reference A4

Display mode setting
Static

© Number of time slices 4 (1/3 bias mode) 4

Display data area setting

Display data area selection A-pattern area data ~

Alternation in response to INTRTC

Control initial value of voltage boosting pin
VDD >=27V VDD <=42V

Reference voltage setting

[TER ]
= | o
[T I~
= =

Segment output pin setting

SEGO/COM4 @ SEG1/COM5S @ SEG2/COMe @ SEG3/COM7 [ SEG4

@ seGs B seGe @ seG7 @ seGe [JsEGo

[JseG10 [JSEG11 B seGi2 @ seG13 B seGi4

B seG1s @ seGis @ seG17 [JseG18 [JSEG19

SEG20 8 SEG21 [ seG22 () sEG23 () sEG24

[CJsEG25 [CJsEG26 () sEG27 @ seGas [JsEG29

[JsEG30 [JSEG31 [JSEG32 [[JSEG33 [JSEG34

@ sEG3s @ seG3s @ seG37 @ seG3s B sEG39

() seG40 [ SEG41 [ seGa2 () SEG43 [ SEG44

[CJSEG45 [CJSEG46 SEG47 SEG48 SEG49

@ seGso B SEG51 @ seGs2 B 5EGs3 B SEGs4

SEGS55

Clock setting

Clock source fMAIN ~

Frequency divider fMAIN/218 ~ (Clock frequency: 122.07 Hz)

Frame frequency 30.518 Hz
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6.2 Design Pattern API Specifications
The API specifications for the design patterns output to the “ge_gen_lcd” folder are shown below.

R_SLCDC_Set_Pattern

Outline Sets a design pattern for the specified component
Header ge_slcdc.h
Declaration MD_STATUS R_SLCDC_Set_Pattern(uint16_t component_id, uint16_t
pattern_index)
Description Sets the display data corresponding to the pattern index for the specified component
ID.
Arguments uint16_t component_id Component ID
uint16_t pattern_index Index of the design pattern to be set
Return Value MD_OK Normal completion
MD_ARGERROR Argument error
Remarks None
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7. Application Example of QE for Segment LCD (Clock)
This section explains a clock implementation example using QE for Segment LCD.

The workflow settings and sample code for updating the LCD display every second using the APls generated
by QE for Segment LCD are shown below.

7.1 Setting LCD According to the Workflow of QE for Segment LCD

7.1.1 Preparation
For “1. Preparation” in the QE for Segment LCD[RL78] workflow, refer to “4.2.1 Preparation”.

7.1.2 Settings & Verification
For “2. Settings & Verification” in the QE for Segment LCD[RL78] workflow, refer to “4.2.2 Setting &
Verification”.
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7.1.3 Implementation
Make the settings for “3. Implementation” in the workflow view of QE for Segment LCD[RL78].

1. In “Design display pattern”, click “Design display pattern”.

nesas Al Window  Help

2.Setting & Verification ‘/ |\|
-
(%) LCD pin setting

(©) Verify LCD pin setting and wiring

3.Implementation

b
() Design display pattern I

|
Output API

(2) Show sample code

Show sample code

In
4Debug

() Software debug

Start software debug

2. When you select a component to create design patterns, the default design pattern for that component is
displayed in the “Create Pattern View”.

< LCD Pattem Design

I
Ul || A |
T/ v R R V
A A || A
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3. Add a design pattern using the button on the toolbar.

® ||& S|t s

T

=
o
F
—

— | [V | [P | [V | | P
AW W ™
o (A MR ARR AL

Error : Design patterns with the same seffings exist, make sure there are no duplicate design patterns! Click to open Help

4. Use the tools to change the pattern to a “.(period)” and click the “Create.

S| | D
o | T E | |
W | 60| || | q
L_l =-_l | =-_J| \g\ kg
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5. Click “Output API” to output the “ge_gen_lcd” folder.

Segment LCD Workflow (QE) X = B

A

(Preparation | (SMEE ) fauniementar (2 Debug

QE for Segment LCD

“Verificatiol z
1.Preparation -
2.Setting & Verification - Praject Explorer X = <}=|,=> lT 8 = 8
3. Implementation - [V = RL78_sample [HardwareDebug]
> ﬁ‘f Binaries
@ Design display pattern Includes
> [h] ge_slede.h
src
> [&= smc_gen
> [ RL78_sample.c
> [= HardwareDebug
» [= QE-SegmentLCD
I @ Show sample code [2 RL78_samplercpc
LJO:} RL78_sample.scfg
|@| RL78_sample HardwareDebug.launch
> (7) Developer Assistance
4.Debug hd
@ Software debug
6. In “Show sample code”, click “Show sample code” to display the dialog.
- o x
ch Project Renesa: s Run Renesas 365 Renesac. Window _Help
CRCEERE RS R - Show Sample Code b ment LCDEZ4(QE) | [ Segment LCD (QE)
=8 B =8

main.c | sample.c | sample.h Operation Area |

(rplementat | () Debuz

* Copyright (c) 2025 Renesas Electronics Corporation and/or its affliates Select test target:

! Preparation - * SPDX-License-Identifier; BSD-3-Clause
2.Setting & Verification - m nclude " sme_entryh Al
& . .

(©) LCD pin setring #include "sample.h
() Verify LCD pin setting and wiring int main (void); ’ Star
3.Implementation - int main(void)

{ (Wiring test sto

(2) Design display pattern El);

R_SLCDC_Run_Sample(); Correct segment is blinki

Design display pattern

retum 0;
} Record Correct

Output API

(7) Show sample code

No segment is blinking

\;\j Record Invalid

Different segment is blin

4Debug -~ Sample Program Description:

() Software debug

@
Start software debug

This sample program displays design pattems in =ach components one by one. After all design pattem are shown, it move to the
next components and continues the process. Recerd Wrong

* The sample program call R_BSP_SoftwareDelay() functin of BSP to implement software delay. If R_BSP_SoftwareDelay is
missing when build, please enable the setting "API functions disable(R_BSP_SoftwareDelay)" of BSP on the Components tab
of Smart Configurator, and generate code again.

¢ | IS

R ME-mN-=8

Copy main.c to clipboard Output sample to file

HiH

!
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7. In the dialog, click “Output sample to file” to output the “sample.c” and “sample.h” to the “ge_gen_lIcd

folder.

*  Show Sample Code

main.c | sample.c | sample‘h‘

* SPDX-License-ldentifier: BSD-3-Clause

#include "r_smc_entry.h"

#include "sample.h”

int main (veid);

int main(void)

[ Ell);
R_SLCDC_Run_Sample{);

return O;
i

- Copyright (c) 2025 Renesas Electronics Corporation and/or its affiliates

ooo

JaF
=

L;:, Project Explorer
v s RL78_sample [HardwareDebug]
» ﬁ-? Binaries
> [ Includes
[Zaegenicd
[£] ge_slcde.c
[h] qe_slede.h
| sample.c
[n] sample.h

» = smc_gen

> [€ RL78 sample.c
3 [= HardwareDebug
» (= OE-SegmentL(D

Sample Program Description:

This sample program displays design patternsin
next compenents and continues the process,

of Smart Configurator, and generate code

* The sample program call R_BSP_SoftwareDelay() functian of 8SP to,
missing when build, please enable the setting "API functions di

RL78_sample.rcpe

RL78_sample.scfg

RL78_sample HardwareDebug.launch
» (7) Developer Assistance

each components one by one, After all design patt

@ {0:? i

plement software delay
e{R_BSP_SoftwareDelay)"
again.

Copy main.c to clipboard

QOutput sample to file

Help

8. Click the “Copy main.c to clip
entry point for the project.

board” button and paste the content into the source file that serves as the

¢ Show Sample Code

main.c | sample.c | sample.h |

* SPDX-License-Identifier: BSD-3-Clause

#include "r_smc_entryh"
#include "sample.h”

int main (void):

int main(void)

: EID;
R_SLCDC_Run_Sample();

retum O
}

Sample Program Description:
This sample program displays design patterns in each compa
next components and continues the process.
o The sample program call R_BSP_SoftwareDelay() functi
missing when build, please enable the setting "AP|
of Smart Configurator, and generate cods ager.

Copy main.c to clipboard

* Copyright (c) 2025 Renesas Electronics Corporation and/or its affiliates

[ Project Explorer X

15 RL78_sample [HardwareDebug] 1 o/*
5 4 Binaries 2 * Copyright (c) 2825 Renesas Electronics Corporation and/or its affiliates
3
> Bl Includes 4 SPDX-License-Tdentifier: BSD-3-Clause
v (2 qe_gen_lcd - )
> [8) qesledee s #include "r_smc_entry.h”
> [ qe_sledch 7 #include “sample.h”
> [€ sample.c 8
5 int main (void)s
> [6 sampleh oo
v @8 st 11 © int main(void)
> (= smc_gen 12

+ & Rl sampled] 2105
(& HardwareDebug

(= QE-SegmentLCD

[E] RL78_sample.rcpc

{5 RL78_sample.scfg

g RL78_sample HardwareDebug.launch
> (@) Developer Assistance

R_SLCDC_Run_Sample();

return 8;

Output sample to file

Help
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9. Paste the variable definitions and functions described in “7.2 Sample Code” into the appropriate locations
in “sample.c”.

g sample.c x

TR R YR N S =1 - IR = Oy N

T N

SR @ D00 s oW

5
2
3

@ @ oo oW

@
@

#include "platform.h”
#include "r_smc_entry.h”
#include "qe_slcdc.h”
#include "sample.h”

a;

static uintd_t hours = @;
= 8;

static uintd_t minutes
static uint3_t seconds

static void R_SLCDC Update Clock(void);

@ * Function Name: R_SLCDC_Run_Samplel]

—woid R_SLCDC_Run_Sample(void)

R_Config LCD Voltage On();
R_Config_LCD_Start();

= while(1)
R_SLCDC_Set_Components();

H

@* Copyright (c) 2825 Repesas Electronics Corporation and/or its affiliates[]

= static void R_SLCDC_Update Clock(woid)

{

seconds++;
= if (seconds >= 6@)

seconds = @;
minutes++;
= if (minutes >= 6@)
{ .
minutes = @;
hours++;
s if (hours »= 24)

hours = @;

®* Function Name: R_SLCDC_Set_Components[]
= woid R_SLCDC_Set_Components(void)

R_SLCDC_Update_Clock();

hours / 18) % 18;

uintd_t digitl = (
= hours ¥ 1@;

uintd t digit2
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7.1.4 Debug
For steps 1 to 3 of “4. Debug” in the QE for Segment LCD[RL78] workflow, refer to “4.2.4 Debug”.

4. Click “Start software debug”, to display the “Segment LCD Monitor (QE)” view.

Segment LCD Workflow (QE) X = 0
@ :l:QE for Segment LCD

5 . Setting& - 5
(Preparatio | (328 (Tplementat. () Debug

1.Preparation -
2.Setting & Verification -
3.Implementation -
4.Debug A

@ Software debug

Start software debug

5. Click “Start the debug” button in the “Segment LCD Monitor (QE)” view to start debugging.

% Segment LCD Monitor (QE) X

QDoOoaE
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6. Confirm that the display on the segment LCD is counting up every second.

2 Segment LCD Monitor (QF) X

DDooaE

7. To stop the debugging, click the “stop the debug” button.

B Segment LCD Monitor (QF} X

DOoone

)

i
F
==
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7.2 Sample Code

The function descriptions and sample code for displaying the clock are shown below.
R_SLCDC_Update_Clock

Outline
Header
Declaration
Description

Arguments
Return Value
Remarks

Count-up process for the clock (seconds, minutes, and hours)

None

static void R_SLCDC_Update_Clock(void)

Increments the variables for seconds, minutes, and hours, and updates the time data
in a 24-hour cycle.

None

None

None

R_SLCDC_Set_Components

Outline Display update for the clock demo and setting of design patterns

Header sample.h

Declaration void R_SLCDC_Set_Components(void)

Description Updates the time, sets the numerical values corresponding to each LCD component

as design patterns, and then waits for one second.

Arguments None

Return Value None

Remarks None
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static uint8 t hours = 0;
static uint8 t minutes = 0;
static uint8 t seconds = 0;
static void R SLCDC Update Clock(void);

static void R SLCDC Update Clock(void)
{

seconds++;

if (seconds >= 60)
{
seconds = 0;
minutes++;
if (minutes >= 60)
{
minutes = 0;
hours++;
if (hours >= 24)
{
hours = 0;

}
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void R SLCDC Set Components (void)

{
R SLCDC Update Clock();

uint8 t digitl = (hours / 10)
uint8 t digit2 hours % 10;
uint8 t digit3 (minutes / 10) % 10;
uint8 t digit4 = minutes % 10;
uint8 t digitb (seconds / 10) % 10;
uint8 t digité seconds % 10;

oo

10;

for (uintl6é_t component index = 0; component index <
QE SLCDC NUM COMPONENT; component_index++)
{
uintlé t pattern index = 0;

switch (component index)
{

case 0:
pattern index = digitl + 1;
break;

case 1:
pattern index = digit2 + 1;
break;

case 2:
pattern index = 11;
break;

case 3:
pattern index = digit3 + 1;
break;

case 4:
pattern index = digit4 + 1;
break;

case 5:
pattern index = 11;
break;

case 6:
pattern index = digitb + 1;
break;

case 7:
pattern index = digit6 + 1;
break;

default:
pattern index = 0;
break;

R _SLCDC_Set Pattern (components[component index].component id,
pattern index);

}

R BSP SoftwareDelay (1000, BSP_DELAY MILLISECS);
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8. Notes

Please pay attention to the following items.

8.1 Notes on opening [Segment LCD Workflow (QE)] view
The workflow cannot be opened if WebView2 Runtime is not installed on your PC.

[Workaround]

Download and install WebView2 (x64 version) from the Microsoft web page.

8.2 Notes on sample code license
The license applied to the sample code generated by this tool is BSD-3-Clause.

BSD 3-Clause License

Copyright 2025, Renesas Electronics Corporation and/or its affiliates

Redistribution and use in source and binary forms, with or without modification, are permitted provided that
the following conditions are met:

Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

Neither the name of the copyright holder nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE
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8.3 Notes on sample code build error

The sample code will have build error “undeclared function R_BSP_SoftwareDelay” if
R_BSP_SoftwareDelay is disabled on BSP.

[Workaround]

As shown in Figure 8-1, set the "API functions disable(R_BSP_SoftwareDelay)" item to “Enable” on the
“Components” tab of the Smart Configurator, generate the code, and then build the project again.

Figure 8-1 Enable R_BSP_SoftwareDelay function

46h RLT8_sample.scfg X = B8
o= =
Software component configuration &l =
Generate Code  Generate Report
Components I3y g = Configure @
£ T;ﬂ W ™ type filter text (* = any string, 7 = any character)
type filter text Property Value
~ (= Startup w & Configurations
~ = Generic # Start up select Enable (use BSP startup)
& rbsp # Control of illicit memory access detection(IAWEN) Disable
w = Drivers ## Protected area in the RAM(GRAM1-0) Disabled
w = LCD controller # Protection of the port control registers(GPORT) Disabled
.( Config_LCD # Protection of the interrupt control registers(GINT) Disabled
# Protection of the clock, voltage detector, and RAM parity error detection control registers(GCSC)  Disabled
# Data flash memory area/extra area access control(DFLEN) Disables
# Initialization of peripheral functions by Code Generator/Smart Configurator Enable
# APl functions disable(R_BSP_StartClock, R_BSP_StopClock) Disable
# APIfunctions disable(R_BSP_GetFclkFreqHz) Enable
# APl functions disable(R_BSP_SetClockSource) Dizable
# APl functions disable(R_BSP_ChangeClockSetting) Disable
# APl functions disable(R_BSP_SoftwareDelay) Enable I
# Parameter check enable Enable
# Enable user warm start callback (PRE) Unused
#
# Enable user warm start callback (POST) Unused
#
# Watchdog Timer refresh enable Unused
#
#

Macro definition: BSP_CFG_SOFTWARE_DELAY_API_FUNCTIONS_DISABLE
0 = Enable AP functions.
1 = Disable APl functions.

Overview | Board | Clocks | System | Components | Pins | Interrupt
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8.4 Notes on ge_breakpoint_trap calling

Please don’t remove the calling of ge_breakpoint_trap in R_SLCDC_Set_Pattern, or [Set checkpoint to the
API function generated by QE for Segment LCD] in Configure Stop Condition Dialog cannot work normally.

Figure 8-2 Calling of ge_breakpoint_trap

[8 ge_sledec X = 0O

EL.) i
static int qe_breakpoint_trap(void);

#pragma nocinline ge_breakpoint_trap
= static int gqe_breakpoint_trap(void){
volatile int a = @; //To prevent the compiler from optimizing this function away
return a;

@ * Function Name: R_SLCDC_Set_Pattern[]
= MD_STATUS R_SLCDC_Set_Pattern(uintlé_t component_id, uintlé_t pattern_index) {
= if{component_id »= QE_SLCDC_NUM_COMPONENT)

return MD_ARGERRORj;

i

const st_component * component = get_component(component_id);
= if(pattern_index »= component-»p_patterns-»patterns_length)

i
1

uintlé_t segment_len = component->segments_length;

uintlé_t pattern_width = ((segment_len + 7} / 8);

const uint8_t * byte_index = component-»p_patterns-»p_pattern_datas + pattern_index * pattern_width;
uintlé_t bit_offset = pattern_width * 8 - segment_len;

return MD_ARGERROR;

= for (uintls_t segment_index = @; segment_index < segment_len; segment_index++) {
uintlé_t bit_index = segment_index + bit offset;
uintle_t byte_offset = bit_index / 8;
uintd_t onoff = *(byte_index + byte_offset) »> (7 - (bit_index ¥ 8));
onoff &= @x81;

set_display_data(component-»p_segments[segment_index], onoff);

}

ge_breakpoint_trap(); //Please don’t remove this calling of ge_breakpoint_trap function, or QE checkpoint cannot work normally. I

return MD_OK;
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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.
2. 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 LS| 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.
3. Input of signal during power-off state

Do not input signals or an I/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /0
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.
4. 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.
5. 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.
6. 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 VL
(Max.) and Vi1 (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 Vix (Min.).
7. 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.
8. 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.

10.

11.

12.

13.
14.

(Note1)

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.
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.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
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.
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.
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.
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.
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.
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.
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.
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.
It is 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.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
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“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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