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1. Introduction
This Quick Start Guide (Software) provides:

e An overview of the Quick Start Example Project for the RL78/11C (512KB) Fast Prototyping
Board (FPB).

¢ Instructions for powering, connecting, and running the Quick Start Example Project.
Instructions for creating, modifying, and building the Quick Start Example Project using the CS+
Integrated Development Environment (CS+ IDE).

1.1. Assumptions and Advisory Notes

1. Tool experience: It is assumed that the user has prior experience working with IDEs such as CS+
and terminal emulation programs such as Tera Term.

2. Subject Knowledge: It is assumed that the user has basic knowledge about microcontrollers,
embedded systems, and Code Generator in CS+ to create and modify the example project as
described in this document.

3. The screenshots provided throughout this document are for reference. The actual screen content
may differ depending on the version of software and development tools.

2. Required Environments
Hardware Requirements:

1. RL78/I1C (512KB) Fast Prototyping Board [RTK5RL10NOCPL000BJ]
2. Coin-cell battery [CR2032 (3V)]

3. Micro USB Device Cable

4. PC with at least 1 USB port

Software Requirements:

e Windowse 10 operating system
USB Serial Drivers (included in Windows 10)
Tera Term (or similar) terminal console application

e CS+ Ver. 8.05.00 (or above)

3203

! "//l)

?,'/r. /)

Figure 1: Hardware components
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3. Overview of Quick Start Example Project
The Quick Start Example Project allows the user to:

e Display and set the Real-Time Clock (RTC), and
e Toggle the on-board LED 1 and 2 through UART.
e Toggle LED 2 by pressing SW.

When running the Quick Start Example Project through a “Serial communication” with a PC via USB port, the

RTC and LEDs can be controlled through the terminal console.

3.1. Quick Start Example Flowchart

‘ Power On/ Reset ’

Y

Periphereral Initialized

Y

Periphereral Start

Y

Send 'Start Message' to
UART 4

Y

4

is BT1 1® No

:

YN:

Disable RTC

Polling COMNAND to
check <CR>in buffer

l—Yes

Process COMMAND

*No

y

Clear Watchdog
Counter

Figure 2: FPB Quick Start Example Project Flowchart
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3.2.  Quick Start Example Project State Diagram

Power On/ Reset
Driver Initialization

Startup
- Check Battery Status
- Start Message

UART4
- Receive LED Command
- Receive RTC Command

RTC
Initialization

UART Send/Receive

Quick Start Code
Polling COMMAND for:
-LED 1 &2
-RTC

Figure 3: FPB Quick Start Example Project State Diagram
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4. Running the Quick Start Example Project

This section lists the instructions to power, communicate and program the RL78/11C (512KB) FPB, and run
the Quick Start Example Project.

4.1. RTK5RL10NOCPLO0OOBJ Board Outline

SW3

qu9qbug
= a0m
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1] W «
, o
* Serial
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= &1 - RATKSAL10NOCPLOQOBJ &
é a - QEV A R18

“ R26ET-

PMOD2

Figure 4: Outline of Board when Connecting to Host PC

DIP switch (SW3) determines the following communication method:

e Debug: Programming and Running the board through a debugger
e Serial: Communicating with the board on a terminal console application

4.2. Connecting and Running the Quick Start Example Project with a Debugger

1. Set the on-board dip switch (SW3) into “Debug” and connect the Micro USB cable into the Micro
USB connector (EJ1) on the board.

2. Connect the other end of the Micro USB cable (USB Head) into the host PC. LED1 (ACT) will start
blinking, indicating that the board is in “Debug” mode.

3. While LED3 (POWER) will light up solid green, indicating that the board is powered.
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4.3. Downloading the Quick Start Example Project

1. Download the r01an5860es0100-rI78i1c512fota-sample-project.zip and extract the FPB Quick
Start Guide Example Project folder to a known location.

2. Launch CS+ IDE.

3. Under File, Open..., browse to the Quick Start Example Project directory to locate the FPB Quick
Start Example Project.mtpj, and Open.

Note: An example directory can be e.g. C:\[PC Name]\[Username]\Desktop\FPB Test Code\FPB Quick
Start Guide Example Project

@5 cs+ for CC - [Start]
File [ Edit View Project Build Debug Tool Window Help

ew =N R Y N v TRT] £ w !
|_‘._.}: Open... Cirl+0 | @ | 5
Cpen with Enceding..
b Start
Add 3
L Learn About CS+
® - o
] EoeclBioject A ‘We recommend reading the hdorial to find oot what can be done in £S5+
4| CloseFile @ Open File X
Ef| SaveProject  Ctrl+Shift+S A ||« FPB.. > FPB Quick Start Guide Example Project > v| ® Search FPB Quick Start Guid..
o Save Project As...
N Organize ¥ New folder == » [H o
=l Save Object Ctrl+S -
2 i) Name Date modified Type Size
Bl Save Object As.., &3 This pC
- - 3D Object application 1/4/202 File folder
‘:If Object Save Settings... - a5 op o i
[ I Desktop cg_src 1/4/202 File folder
@ Save All Ctrl+Shift+A o compiler 1/4/2021 4:36 pm File folder
|= Documents
N DefaultBuild 1/4/ 7 pm File folder
_,] Page Setup... ; Downloads -
wrapper 1/4/2021 4:36 pm File folder
sy Cir "
&= Print.. Carl+P d Music @ FPB Quick Start Example Project.mtpj 17472021 4:34 pm MTPJ File 4289
& Print Preview &= Pictures
Videos
Recent Files 3 B
ia (C) Windows
Recent Projects 3 ——
B o
File name: ‘ FPB Quick Start Example Project.mtpj v ‘ Project File (*.mtpj) v
Drop here to open the project i
file{" mtpj).
The repe file output by the MCU Simulator Online can be read.
{!) Build options and simulator options also can be converted between the projects with the CC-RL comp
e studio
Open Sample Project
Many sample projects that can be built immediately are provided. After selecting the desired project -
PUORN miwn | nw
Figure 5: Opening the Quick Start Guide Example Project
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4. Ensure the Debug Tool is set at RL78 E2 Lite. Else configure by right clicking Debug tool, Using
Debug Tool, RL78 E2 Lite.

Project Tree 3 x
: @ 2 &

- T% FPE Quick Start Example Project (Prajer »
: R3F10MPL (Microcontroller)

| Code Generator (Design Tool)

4., CC-RL (Build Tool)
2nliRL78 E2 Lite (Debug Tool)
’:3 Program Analyzer (Analyze ]

Using Debug Tool  » | RL7& IECUBE
(3 File 5
[j---ﬂ Build tocl generated files = T L TR
..... h-| compiler.h RL78 E2 Lite
..... -ﬂ iodefine.h RL7& E1(Serial)
..... | typedef.h i
lllll i cotartasm RLTS E20(Serial)
..... 8 stkinit.asm RL78 EZ Emulater
..... cJ section_init.c RL7S Sirmulator
-l L} Code Generator

Figure 6: Configuring CS+ Debug Tool

5. Ensure Power target from the emulator is set to No, under Connection with Target Board to as
shown below.
Biorectiree e Froperty | r_cq_systeminitc | r_cg_mainc i Periphersl Functions
A =
! ©3E &8 RL78 E2 Lite Property

=

|73 EPB Quick Start Example Project (Project]
H R5F10MPL (Microcontroller)
__~] Code Generator (Design Tool)

~ Internal ROM/RAM
i | ROM[KBytes] 512
T q

1 32768
- Pin View Size of DataFlash memory[KBytes] 2
-2 Peripheral Functions v Clock
u:j( Code Preview Main clock frequency [MHz] Using intemal clock
Sub clock frequencylkHz Using intemal clock
A CCRL(BuidToo) P ek reerayl P
‘\RL'IBF_ZL\tE (Debug Tool) ] + Connection with Emk
I Program Analyzer (Analyze Toal)
-3 File ~ Connection with Target Board
ﬂ Build tool generated files Pawer target from the emulator (MAX 200mA) No
h-| compiler.h
b iodefineh Szmll [ 00000000000000000000
] typedef.n Permit flash programming Yes
= Use wide voltage mode Yes
a0 cstart.asm
y .. Erase flash ROM when starting No
B stkinit.asm

Figure 7: Configuring Power to Target Board

6. Build and Download the project into the FPB by clicking the build & download icon.

@3 FPE Quick Start Example Project - C5+ for CC - [r_cg_main.c]
File Edit View Project Build Debug Tool Window Help
st |[JEHE ¥ B0 HBR R ~| 100% v : g G Defaultbuild

> | & G Y @ @ s=0= =g
1 & i g 23« ) f
S g E &3 3 G| & g Solution List

Figure 8: Build and Download into FPB

7. A successful build produces an output as follows:

===—==—=———= Start build all({Monday, 5 Rpril 2021 3:54:43 pm) =———————,
------ Start build(FPB Quick Start Example Project, DefaultBuild) ------(J
—————— Build ended(Error:0, Warning:0) (FPE {Quick Start Example Project,

DefaultBuild) —----- (J
Ended (Success:1 Projects, Failed:0 Projects) (Monday,

5 Rpril 2021 3:54:45 pm) =(J

Figure 9: Successful Build of Project
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8. A successful download is shown as a yellow start point and an active Debug tool bar.

File Edit View Project Build Debug Tool Window Help

@Woat [[JH G X DB 0o RE R v | 100% v G & DefaultBuild ¥
-
L} Project Tree: BX| & «_comainc ¥ Disassemblel [ Property ==
©l s @
32 © 2]
3 8 40 [ £3 = ~ " | Columns-
= £28 Quick Stort Example Project (Project] A ||~ Siaires [ &
E ine | | |33 Address |z
= BﬁRSHDNPL(M‘”“”"m"ﬂ) 74 J+ Start user code. Do not =dit comment gensrated here +/
1525 Code Generator (Design Tool) 75
A, CC-RL (Build Tool) 76 while (10)
£ RL78 E2 Lite (Debug Tool) 77 {
‘U Program Analyzer (Analyze Tool) 78 00323 HOE () ;
-3 File 73 00324 COMMEND_PollingProcessing():
- £] Build tool generated files g0 .
i compilerh :; oosze | :f (g_bat_flag == 1)
o iodef
.J iodefine.h e3 0032e R_BATTERY Warning():
-] typedeth 84 00331 g_bat_flag = 0:
#mih cstart.asm es }
fuib stkinit.asm g8
& section_init.c 87 o033z | R_WDI_Restart();
[} Code Generator 88 }
Lode ener as
& ir_cg_main.c
IS H - 1 04! o n it comn erat. e */
CJ r cg_systeminit.c 22 /* End user code. Do not edit comment generated her
& r_cgcgec pos /0%t R R R R R
€] r_cg_cgc_userc 23 * Function Neme: R i UserInit
& r_cg_port.c 94 * Description unction adds user code before implementing main function.
& r_cg_port_user.c 95 * Arguments =
& r_eg_wdt.c 26 # Return Valu =
&] r_cqwdt_user.c a7 FE—— -
b rcg_macrodriverh EH static veid R MAIN UserInit(void)
..b] r_cq_userdefinen 133 =
wke] rcg_cgeh lo1 00303 I
b rcg porth 102
~be] r_cq wdth 103 /*Start Drivers+/
& regrec 104 00306 €MD_Init{);
& r_cg_rtc_user.c 105 0030a cMD_start();
& r_cg_sauc 106
& r_cg_sau_userc 107 /% SW2 Interrupt*/
= 108 00308 | R_INTC14 Start();
i reg_rtch Tos — —
n
.nJ 'f‘gff“‘h 110 /*Battery Detection*/
] r_cq intp.c 111 o031z | R_LVD_Start VRIC();
& r_cg_intp_user.c 112
| r_cg_intph 2
& r_cavdc

Figure 10: Successful download into FPB

9. The project is now downloaded into the FPB. Next, disconnect the FPB from the CS+ IDE by clicking
the Disconnect and Unplug the USB Cable.

File Edit View Project Build Debug Tool Window Help

Bt |[JEHE ¥ DB 9| RE A v 100% » By G DefauliBuild 4 WO @M @ == e
[[}| Project Tree

WA o m oA

CRx H j r_cg_main.c %Disaﬁsemblﬂ Property

Figure 11: Disconnect CS+ from FPB
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4.4.

1.

2.
3.

4.5.

Connecting and Running the Quick Start Example Project

Set the on-board dip switch (SW3) into “Serial” and connect the Micro USB cable into the Micro USB
connector (EJ1) on the board.

Insert a coin-cell battery into the battery holder (BT1) with the correct polarity.

Connect the other end of the Micro USB cable (USB Head) into the host PC. LED3 (POWER) will
light up solid green, indicating that the board is powered.

Running the Quick Start Example Project

To run the Quick Start Example Project, use the following instructions:

1.

On the host PC, open Windows Device Manager. Expand Ports (Com & LPT), located USB Serial
Device (COMxx) and note down the COM port number for reference in the next step.

Note: USB Serial Device drivers are required to communicate between the board and the terminal
application on the host PC.

File

% Device Manager

as m|E HE B
[v A A

Action View Help

i Audio inputs and outputs
% Batteries

| Biometric devices

0 Bluetooth

® Cameras

[ Computer

s Disk drives

53 Display adapters

¥ Firmware

@ Human Interface Devices
=2 Keyboards

@ Mice and other pointing devices
I3 Monitors

5 Network adapters

ff Ports (COM &LPT)

t Technology - SOL (COM3)
ﬁ USB Serial Device (COMS3)

= Print queues

1 Processors

B Security devices

[ Sensors

!* Software components

B Software devices

iy Sound, video and game controllers

G Starane cantrallers

Figure 12: USB Serial Device in Windows Device Manager
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2. Open Tera Term, select Serial and COMxx: Serial Device (COMxx) and click OK.

VT

E:I|t [ T et T | T e P Y

Tera Term: Mew connection

File

O TCPAIP myhost.example.com
History
Telnet

55H SS5H?
Other

22

AUTO

[Port: | cOMS: USB Serial Device (COMS)

0K Cancel Help

Figure 13: Selecting the Serial Port on Tera Term

3. InTera Term, select Setup and Serial Port... for the Tera Term: Serial port setup and
connection window. Configure the setup as follows and click New setting.

T COM3 - Tera Term VT — O x
File Edit Setup Contrel Window Help

Terminal...
Window... Tera Term: Serial port setup and connection x
Font >
Port: COM5 ~ I I
Keyboard... 2 | New setting |
Serial port... (Speed: 38400 -
R Data: 8 bit v Cancel
S5H... .
Parity: none -
55H Authentication...
its: i et Hel
R Stop bits: 1 bit P
55H KeyGenerator.., Flow control: none \j
TCP/IP...
Transmit delay

General...
Additional settings... El e s El il
Save setup.., - - - -

Device Friendly Name: USB Serial Device [COMbY]
Restore setup... Device Instance ID: USB\ID_045B&PID_0245\000000000000°
Setup directory... Device Manufacturer: Microsoft

Provider Name: Microsoft
Load key map... Driver Date: 6-21-2006

Driver Yersion: 10.0.18362.1

< >

Figure 14: Setting Up the Serial Port in Tera Term
R11UZ0102ES0100 Rev.1.00 RENESAS Page 12 of 29
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4. Follow the connection of Chapter 4.4, to connect and power the board. Press the on-board RST
push button once to reset the board.
5. Wait for the welcome message to be displayed.

v

File Edit S5etup Control Window Help

Figure 15: Start Message Displayed on Tera Term

Note: If “Warning Missing Battery!” is displayed, insert battery, and reset the board. An example is shown
below:

M COMS - Tera Term VT — O x
Eile Edit 5etup Ceontrol Window Help

Warning Missing Battery!
RTC iz Disabled
Pleaze insert battery and reset to enahle RIC...

CHMD

Figure 16: Missing Battery Warning
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6. Type “?” and press Enter key to observe the possible functions.

T COMS - Tera Term VT — O x
File Edit Setup Control Window Help

Clear screen

Display current RTC time
dd/mmsyy hh:mm:ss wuw Set RIC time
setled LED »x x Set LED 1.2 1:on, B:off

CHD> N

Figure 17: Available Commands in Quick Start Guide Example Project

7. Enter the commands as defined to observe each function.

Note: Commands can be repeatedly entered after the previous command ends.
8. To display current RTC Time, enter rtc into the terminal, as shown below:

Note: RTC Time: 01/01/2000 12:00:00 06 is the default start time of the RTC when not configured

1 COMS - Tera Term VT - O o
Eile Edit Setup Control Window Help

CMD> »tc
RIC Time: 818128008 12:680:08 86

CMD

Figure 18: RTC Display Command

R11UZ0102ES0100 Rev.1.00 RENESAS Page 14 of 29
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9. To setthe RTC, enter setrtc dd/mm/yy hh:mm:ss ww where:

e dd = Day

e mm = Month

o Vyy = Year

e hh = Hour

e mm = Min

e sS = Sec

e ww = Day-of-week [0 = Sunday to 6 = Saturday]

An example is 19/04/21 04:30:15 01, or 19 April 2021 4:30:15pm week 1 (Monday)

Note: Users are advice to verify the date and time they are entering into the system, as no additional
checks are available to verify their information

M COM4 - Tera Term VT - O x
File Edit Setup Control Window Help

CHMD> setrtc 198421 B4:38:15 81
Parameter<s>: 19-84-21 A4:38:15 @1
et RIC time...

Set RIC time...1%-/84-2021 @4:38:15 @1

Figure 19: Setting RTC through Tera Term
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May 10, 2021



RL78/I11C(512KB) Fast Prototyping Board

Quick Start Guide (Software)

10. LED 2 can be triggered by pressing SW.
11. LED 1 and LED 2 can also be triggered by entering setled x x, as shown in the table below:

Table 1: LED States with Commands

Enter

Tera Term

FPB Output

setled 11

T COMS - Tera Term VT
File Edit Setup Contrel Window Help

setled 10

see a list of commands

CMD> setled 1 1
LED 1 On

CMD> setled 1 @
LED 1 Off

setled 2 1

Enter ? to see a list of commands——————————————

CMD> setled 2 1
0O

setled 20

see a list of commands

CMD> setled 2 1
[LED 2 On

CMD> setled 2 @
LED 2 Off

R11UZ0102ES0100 Rev.1.00
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5. Modifying Your Quick Start Example Project

This section provides instructions on 2 methods of customizing the Quick Start Example Project.

5.1. Required Software

Before the Quick Start Example Project can be modified or created, it is necessary to download and install
the CS+ IDE software on the host PC.

CS+ (Formerly CubeSuite+) integrated development environment can be downloaded through the Renesas
webpage at renesas.com/us/en/software-tool/cs.

5.2.  Opening the Quick Start Example Project

1. Launch CS+ IDE

2. Under File, Open..., browse to the Quick Start Example Project’s directory to locate the FPB Quick
Start Example Project.mtpj, and Open.

@3 5+ for CC - [Start]
File| Edit View Project Build Debug Tool Window Help
Hew =N Y N v & & £ &l
| Open.. Crl=0 |
& op Y=
Open with Enceding...
b, Start
Add 3
L i Learn About CS+
i Clo==lbroyect | wie rernmmend reading the hitorial to find st what ean be done in CS+
4| Close File & OpenFile X
| SaveProject  Ctrl+Shift+S A ||« FPB.. > FPB Quick Start Guide Example Project > v O Search FPB Quick Start Guid...
B Save Project As...
. Organize ¥ New folder =y [ @
= Save Object Ctrl+8 ~
X " Name Date modified Type Size
Bl save Object As... 3 This pC X
. . 3D Object application File folder
“"Ir‘ Object Save Settings... - I o
] [ Desktop cg_src File folder
@l saveal Ctrl+Shift+A compiler File folder
|| Documents
: . DefaultBuild File folder
-_:] Page Setup... & Downloads
. ; wrapper 6 File folder
= Print.. Curl+P D Music &3 FPB Quick Start Example Project.mtpj 1/4/2021 4:34 pm MTPJ File 4,889
(& Print Preview &=| Pictures
Videos
Recent Files 3 B
‘s (C:) Windows
Recent Projects 3 [ —
CE ——
G < >
File name: [FPB Quick Start Example Project.mtpj v | Project File (*.mtpj) %
Drop here to open the project i
file(" mtpj).
The repe file output by the MCU Simulator Online can be read.
(!} Build options and simulator options also can be converted between the projects with the CC-RL comp
e?studio
Open Sample Project
Many sample projects that can be built immediately are provided. After selecting the desired project
BHARN  mi=n [ %]
Figure 20: Opening the Quick Start Example Project
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5.3. Method 1: Modifying the Quick Start Example Project

1. Open individual source files in the project under Project Tree by clicking the file names. For
example, r_cg_main.c file.

&

File Edit View Project Build Debug Tool Window Help
@ ostart [ EHE X @0~ 8BS A > 100% v Gg G DefaultBuild = | A [ AR ONC RO RN TRCRe—N]
S P E 83 O S g Solution List

LI} Proiject Tree a x _,I’ r_cg_main.c
el a =l
3 2
(208 83 | = ~ e\ | Columns-
= ||~ A, CC-RL (Build Teol) ~ G =
3 T ine
2 | ! RL72 E2 Lite (Debug Tool) T B B S T e S T R T S
= _Q Program Analyzer (Analyze Tool) z + DISCLAIMER
El IF\‘E 3 * This software is supplied by Renesas Electronics Corporation and is only intended for use with Renesa:
ﬂEuildtool generated files 4 #* Mo other uses are authorized. This scoftware is ocwned by Renesas Electronics Corporation and is protect
.h| compiler.h 5 * applicable laws, inclu g copyright laws.
p
indefine.h 1] # THIS SOFIWARE FROVL. "AS I3" AND RENESAS MAKES NO WARRANTIES REGARDING THIS SOFTWARE, WHETHER EXI
typedef.h 7 * OR STATUTORY, LUDING BUT NOT LIMITED TC WARRANTIES OF HANTABTILITY, FITNES3 FOR A PARTICULAR PUI
b cstart.asm 8 = NT. ALL SUCH WARRANTIES ZRE EXPRESSLY DISCL 1ED.TO MAXTMUM TENT PERMITTED NOT Pl
= X 9 * HESAS ELECTRONICS CORPORATION NOR ANY OF ITS AFFILL COMPANTES SHALL BE LIABLE FOR
w‘“‘"?'t'“_"‘ 10 * CIAL, INCIDENTEL OR CONSEQUENTIAL DEMAGES FOR BNY REASON RELATED TO THIS SOFTWARE, EVEN °
ﬂ section_init.c 11 * ITS AFFILIATES HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
= e 1z * Renesas reserves the right, thout notice, to make changes to this software and to discontinue the a
13 * of this software. By using this software, you agree to the additional terms and conditions found by &
r_cg_systeminit.c 14 following link:
& r_eg cgee 15 * http://www.renesas.com/disclaimer
& rcq cqe_userc 16 -
5] . 17 * Copyright (C) 2015, 2020 Renesas Electronics Corporation. 211 rights reserved.
f-cg_port.c 18 Bk R R R R R R kR R R R kR R
&
J r_cg_port_user.c 19
& reg wdt.c 20 Sl R L e
& reg wdt_user.c 21 * File Name c
- J r_cg_macrodriver.h 22 * ator for RL78/I1C V1.01.06.01 [25 Nov 2020]
8 J r_cg_userdefine.h 23 =
] regcgeh B -
iJ r_cq_parth 25 # Description : This file implements main function.
= - dth 26 * Creation Date: 26/3/2021
&
J r_cg_rtc.c 28
ﬂ r_cg_rtc_user.c 29 e
-8 reg sauc 30 Includes
8| r g sau_user.c 31 kR R kR R Rk R R R R R R R R Rk R R R kR R R R kR R R
.._iJ r_cg_rtch 32 $include "r
| r_cg_sauh 33 #include "
& r_cg_intp.c 34 #include "
- 35 #include "
& it} g .
.j r_cg_!n p_:serc 36 #include "
- reglintp. 37 #include "
& reg e = P
‘d r_cg_vd_user.c
[ ~Be] reg_lvd.h Error List
= application = =
E Eﬂlﬁpd b @0 Errors‘ |uOWarmngs| |'_i_.lOMessages -
|| debug =

‘ﬂ cmd.c Number Message
| emdh

£] command.c
command.h

B iec1107_dummy.c

&% r_serial_dummy.c

Output @ Smart Browser Errer List
F1 Open Help for Editor Panel | FE Rename F3 Find Mext IFY Replace Next [|F5 Go F& Build & Download F7 Build Project F& Ignore

< >

Figure 21: Opening a source file in CS+

2. Modify the source files as needed and save the changes.
3. Build and Download the project into the FPB by clicking the build & download icon.

@2 FPB Quick Start Example Project - C5+ for CC - [r_cg_main.c]
File Edit View Project Build Debug Tool Window Help
& ostart | [F B G ¥ G @0 o S8 8 & - | 100% - G B DefaultBuild MR- I@IL‘;H CORONCG R T -]
-
S @ @ G G 5 @ Solution List

Figure 22: Building and downloading the Project into FPB
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4. A successful build produces an output as follows:

Output

Start build all(Monday, 5 April
- Start build(FPB Quick Start Example
= Build ended(Error:0, Warning:0) (FEB
Ended (Success:1 Projects,

2021 3:54:43 pm) ==========|
Project, DefaultBuild)
Quick Start Example Project, DefaultBuild) --
5 April 2021 2:54:45 pm) :(J

Failed:0 Projects) (Monday,

Figure 23: Successful Project Build

5. A successful download is shown as a yellow start point and an active Debug tool bar.

File Edit View Project Build Debug Tool Window Help
Bt [JEHE X BB 9 o HE R v 100% v B G DefaultBuid Hrs
=
L2| Project Tres BX| & «_comainc ¥ Disassemblel [ Property ==
©l s @
5 @ Ell
E™ 3 40 43| <~ ey Columns-
= ([ FPB Quick Stert Example Project (Project] ~ ~ .
E Li 2 Address [z
= |- 4% RSFIONPL (Microcontroller) T e BlE —
==& Code Generstor (Design Taol) 75
A, CC-RL (Build Tool) 76 while (10)
£ RL78 E2 Lite (Debug Taol) 77 ‘
“U Program Analyzer (Analyze Tool) 78 00323 HOE () ;
5[5 File 79 00324 COMMAND_PollingProcessing():
‘E1) Build tool generated files o
03ze ==
-] compilerh :é ogsze | :f (g_bat_flag 1)
o iodei
H iodefine.h e3 0032e R_BATTERY Warning():
-] typedeth 84 00331 g_bat_flag = 0:
< #2 cstart.asm o5 f
8 sticinit.asm g6
-] section _init.c 87 00332 | R_WDT_Restart();
[7) Code Generator g
&I cg mainic 82 )
& - 30 /* End user code. Do not edit comment generated here */
&] r_cg systeminit.c o ,
& regegec 0z T T— B P
_C_ r_€g_cgc user.c 93 * Function Name: UserInit
&l rcg portc 24 * Description nction adds user code before implementing mein function.
] r_cg_port_user.c 95 * Arguments
& r_cg_wdt.c E * Retuza Value : Nons
&] 1 cq_wdt user.c 97 Y
+-] r_cq_macrodriverh 38 static void R_MAIN_UserInit(void)
A r_cq_userdefineh s
& N 100
= -cg.c9< 101 00303 EI() I
b rcg porth 102
| r_eg wdth 103 /*Start Drivers*/
& regrtee 104 00306 CMD Init():
-&] r_cg rte_user.c 108 0030a CMD_Start () :
& rcg sanc 106
&] r_cq_sau_user.c 107 /* SW2 Interrup
5 108 oosoe | R_INTC14 _Start():
| r_cg_rtch = _
: 108
Y rcgsauh 110 /*Battery Dets on*/
& reg intp.c 111 0031z | R_LVD_Start_VRTC():
&] r_cg intp_user.c 112
i rcg intph 3
& r_cavdc

Figure 24: Successful Download into FPB
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5.4.
Generator

Method 2: Modifying the Quick Start Example Project with CS+ Code

1. Open Code Generator from Project Tree click the dropdown for Code Generator (Design Tool)

and click on Peripher

al Functions.

(3]

File Edit View Project Build Debug Tool Window Help

W

B ser |JHA X

NACXIrY N

-

ff & Defaultbuild A Dy '

DORCRC RN RN =R

SEPEH 0P3RS @

Sclution List

L'I'(-‘I Pued sz o j rﬁcgjnainc eripheral F\_rdinrsl
[
[ 5 . = == -
& %] GenersteCode | % i &2 &) [Tl & &) @ & @ ) o9 Ci B S F off F oy B I @ 0 & B
13 EPB Quick Start Example Project (Projec &
RSF10NPL (Microcontroller) mm C!ocksethng Block dizgram  On-chip debug setting  Confirming reset source  Safety functions  Data flash
Code Generator (Design Tool) Pin assignment setting
® Once the pin assignments have been fixed it is not possible to change them later,
% Peripheral Functions Anew project must be created to change the settings.
e Code Preview
4, CC-RL (Build Toal)
-2 RL78 E2 Lite (Debug Tool) IOR Foncti 5 -
’:3 Program Analyzer (Analyze Tool) regster unetien ort setting
= File PIOR0O TIoo/TO00 P43 v
[ ﬂl Build tool generated files PIORDO TIO/TOM Paz et
-+t compilerh PIORDO Ti02/TO02 PO7 v
u iodefine.h
o] typedeth PIORDO TID3/TO03 PO6
.80 cstart.asm PICROO TID4/TO04 P05 =
8ot stkinit.asm PIOROO TI05/TO05 P04 bl
.8 jon_ini
& section init.c FIORDD TID&/TO06 FO3 v
=L _Code Generator
& rcg mainc PIOR0O TIO7/TO07 PO2 v
U r_cg_systeminit.c PIORD1 S000/T=D0 PO7 il
& rcg cgec PIORO1 5100/RxD0/SDA00 | PD6 b
‘j r_Cg_cgc_user.c
B PIORO1 SCKDO0/SCLOO P05 ~
J r_cg_port.c
& r_cg_port_user.c PIORDZ2 S010/TxD1 P04 0
‘ﬂ r_cg_wdt.c PIORDZ2 S110/RxD1/SDA10 | PO3 0
[
- r_cg_wdt_userc PIOR02 SCK10/SCL10 | P02 v
U r_cg_macrodriver.h
b g userdefineh PIORD3 PCLBUZD P43 b
] rcg_cgeh PIORD3 PCLBUZ1 P42 b
b rcg_porth PIORO3 RTCOUT P150 =
) dt.h
b r.cg.w PIORD4 INTPO P137 v
U r_cg_rtc.c
& r_cg_rtc_user.c PIORD4 INTP1 P125 0
U r_€g_sau.c PIORD4 INTP2 PO7 ¥
] r_cq_sau_user.c PIORD4 INTP3 P05 v
U r_cg_rtc.h
U r_cg_sauh Dutput
CJ r_cg_intp.c Start build all(Monday, 5 April 2021 3:54:43 pm)
‘_ﬂ r_cg_intp_user.c Start build(FPB Quick Start Example Project, DefaultBuild) —---—-,
M| rcg_intp.h Build ended(Error:0, Warning:0) (FFB Quick Start Example Project, DefaultBuild) —--—-- i
& r_cg vdc Ended (Success:l Projects, Failed:0 Projects) (Monday, 5 April 2021 2:54:45 pm) A
U r_cg_lvd_user.c
U r_cg_hvd.h
= 1! application
&1} debug v ' All Messages / “Build Tool
| .
< > &l Output @ B2 Ervor List
F1 Open Help for [Code Gen_. |[F2 Rename F3 Find Next 1 Repl |] Fi Go IFE Build & Download 7 Build Project

Figure 25: Opening Code Generator
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2. Configure each function and their tabs to the required functionality and click Generate Code.

Note: The generated codes will appear as source files in the Project Tree, under Code Generator

2]
File Edit View Project Build Debug Tool Window Help
@ start | [FEH @ X By @0 o5 E R - &3 B DefaultBuild MEN Oy @ ® B @ s=6= %
S F R @@ Q) & Solution List
11| Project Tree % j’ 1 co maine i Peripheral Functions™ Praperty
f4.0.2.@ :
£ 74| Generste Code EE R N T A N |
= uick Start Example Project (Project)* ~ - =
%I i RSFI0MPL (Microcontroller) Pin assignment Clock setting | Block diagram On-chip debug setting  Confirming reset source  Safety functions  Data flash
— Code Generator (Design Tool) Operation mode setting
4, CC-RL (Build Tool) () High-speed main mode 4.0 (V) < VDD 55(V) @ High-speed main mode 27 (V) < VDD £55(V) (0 High-speed main mode 2.4 (V) < VDD £ 5.5 (V)
":“ RL78 E2 Lite (Debug Tool) (O High-speed mainmode 22 (V) < VDD <55() () High-speed main mode 2.1 (V) < VDD < 5.5 (V) ) Low-speed main mode 1.8 () < VDD < 5.5 (V)
\\" Program Analyzer (Analyze Tool)
5 Tl File () Low-power main mode 1.8 (W) < VDD £ 5.5 (W) () Low-voltage main mode 1.8 (W) < VDD ¢ 55(v) (O Low-voltage main mode 1.6 () < VDD £ 5.5 (W)
] compilerh Main system clock (MAIN) seiting
i iodefine.h (@) High-speed OCO fIH) (C) High-speed system clock M)
-] typedef.n O Middle-speed OCO fIM) O PLL output clock fPLL)

Bem cstart.asm

ot stlcinit.asm High-speed OCO clock (fiH) setting
-

-] section_init.c Frequency [ 2¢ | Mz
=-Lb Code Generator Middle-speed OCO clock (fIM) setting
U r_cg_main.c [] Operation 4
& r_cg_systeminit.c
8 'ﬂ r_cg_cge.c High-speed system clock (fMX)) setting
&] r_cg_cge_user.c [ Operation
2 ‘j r_cg_port.c
- ‘ﬂ r_cg_port_user.c =
& r_cg wdt.c -
2] r_cq wdt_user.c 218X 52428 8
h
J r.cg_macrodriverh PLL output clock (fPLL) setting
.| r_cg_userdefine.h =
i 32
b r_cg_cgeh
-.h| r_cg_porth Subsystem clock (fSUE) setting
M reg welth @® Subsystem clock oscillator clock F5X) O Low-speed on-chip oscillator fIL)
[
J regrtec Subsystem clock oscillater clock (fSX) setting
- 'ﬂ r_cg_rtc_user.c
& r_cg_sauc
&| r_cg_sau_user.c (®) XT1 oscillation §XT) (O Bxtemal clock input fEXS)
i rcg_rtch Frequency [32768 | teHa)
2 U r_cg_sau.h ; ; y
i XT1 oscillator oscillation mode setting | Mormal " ‘
2 ‘ﬂ r_cg_intp.c
éﬂ r_cg_intp_user.c Subsystem clock in STOP, HALT mode setting | Enables supply v ‘
; U r_cg_intp.h Low-speed oscillation clock (fIL) setting
&
o] reg hvdec Frequency [15 | tcHz)
- U r_cg_hvd_user.c
i r_cg_hvelh 12hit IT/8bit T/LCD/FMC/PCLBUZ operation clock setting
application Operation clock 5% ~| |32.768 kHz)
CPU and peripheral clock setting
CPU and peripheral clock fCLK) fIH ~ | 24000 (kHz)
Output
v |[\ Al Mescanes
< : > & Output & Smart By B3 Error List
7 Open Help for [Code Gen__ ||F2 Rename IF3 Find Mext FY Replace Next |] F5 Go F& Build & Download F Build Project F8 |gnore Brezk

Figure 26: Configuring the Code Generator

3. Build and Download the project into the FPB by clicking the build & download icon.

&3 FPB Quick Start Example Project - C5+ for CC - [r_cg_main.c]

File Edit View Project Build Debug Tool Window Help

@ start | [J G X By 090 o 5B & v 100% v G Ff Defaultbuild - | %, I.'.ﬁl*Jl @B B @ = = dh
S S G T E 8 G @ 5 g Solution List —

Figure 27: Building the Project

4. A successful build produces an output as follows:

Start build all(Monday, 5 April 2021 3:54:43 pm)
= Start build(FPB Quick Start Example Project, DefaultBuild) -- ——(J
— Build ended(Error:0, Warning:0) (FPE Quick Start Example Project, DefaultBuild) -———— (J

Ended (Success:1 Projects, Failed:0 Projects) (Monday, 5 April 2021 2:54:45 pm) :(J

Figure 28: Code Generator Successful Build
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5. A successful download is shown as a yellow start point and an active Debug tool bar.

File Edit View Project Build Debug Tool Window Help

Bsat JH@ X bE

RN N v 100% ' &g & Defaultbuild hFN

Project Tree El

x

$ © 8 @
i [ Pin View
B Peripheral Functions
i df Code Preview
i..Ay CC-RL (Build Tool)
L5 RL72 E2 Lite (Debug Tool)
£ Program Analyzer (Analyze Tool
&-[F File
1 Build tool generated files
| compiler.h
-] iodefine.h
| typedefh
fo cstart.asm
-850 stiinit.asm
] section_init.c
[} Code Generator
& iegmaind
& _cg_systeminit.c
& rcgegec
& r_cg_cge_user.c
& r_cg_port.c
& r_cg_port_user.c
& r_cq_wdtc
w & r_cg_wdt_user.c
] tcg macrodriverh
b r_cg_userdefine.h
"] rcg cgch
b rcg_porth

& r_cg_sauc

| r_cg_intp_user.c
ol en intnn

>

[ Property %) Disassemblel [2] r_cg_mainc

O0P3RQ s

- %

4 [ = ~ e | Columns-

Line | | | 33[Address |[]] &
&3 o

0323 R_BATTERY Warning() :

B2 00326 g_bat_flag = 0;

85 1

86

&7 o03zs | R WDT_Restarc();

L ¥

89

50 /* End user code. Do not edit comment generated here */
81 ¥

52 L/ % K8 R R R R R R R R K R R KR R KK R R R R R R KRR R R R R R KR AR KR R R KK R R R R R R R K R R R R R AR A R
93 * Function Name: R MAIN UserInit

94 * Description : This function adds user code before implementing mein function.

95 * Arguments : None

26 * Return Value : None

97 N

58 static void R MAIN UserInit(void)

104 002fn CMD_Tnit ();

105 oo2£f CMD_Start():

106

107 /*Inital Bat Detect And RIC */
108 00303 | R_RIC_BAT Detect():

109

110 /*Enable RIC Batt Detection*/
11 00305 | R_LVD_Starc VRIC():

112

113 /*Welcome Message*/

114 0030a | R_WELCCME Msg () ;

115

116 /* SWz Interrupt/

117 o030a | R TNIC14 start():

118

119 /+CMD Ready*/

120 00311 | CMD_SendString{(uinté_t *)"CMD> "):

171

Figure 29: Successful Download into FPB
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6. Building the Quick Start Example Project

This section shows the required settings in Code Generator and source file to build the Quick Start Example
Project.

6.1. Additional Files Required

Compiler.h

lodefine.h

Section_init.c

Cmd.c & Cmd.h
Command.c & Command.h

aghrwnE

Note: The additional files stated can be imported from the supplied Quick Start Example Project

6.2.

1. Configurations of Common/ Clock Generator, under Clock settings

Configurating the individual functions using Code Generator

#E DO SDDD DO S0 Foul BT WL W@ 0K

Operation mode setting

'ELJ Generate Code

Fin assignment| Block diagram  On-chip debug setting Confirming reset source  Safety functions  Data flash

() High-speed main made 4.0 (V) < VDD £ 5.5 (V)

(") High-speed main mode 2.2 (V) < VDD < 5.5 (V)

(O Low-power main mode 1.8 (V) < VDD < 5.5 (V)
Main system clock (fMAIN) setting

(@ High-speed OCO fIH)

() Middle-speed OCO FIM)
High-speed OCO clock (fH) setting

Frequency

Middle-speed OCO clock (fIM) setting

[] Operation
High-speed system clock (fMX) setting

[] Operation

PLL output clock (fPLL) setting

Subsystem clock (fSUEB) setting
(® Subsystem clock oscillator clock £5X)

Subsystem clock oscillator clock (fSX) setting

(® XT1 oscillation FXT)
Frequency
XT1 oecillator oscillation mode setting

Subsystem clock in STOP, HALT mode setting

Low-zpeed oscillation clock (fIL) setting
Frequency

(® High-speed main mode 2.7 (V) < VDD < 5.5 (V)
(") High-speed main mode 2.1 (V) < VDD < 5.5 (V)
() Low-voltage main mode 1.8 (V) < VDD < 5.5 (V)

(") High-speed system clock FMX)
(O PLL output clock fPLL)

[24 V| MHz)

() Low-speed an-chip oscillator F1L)

(") Extemal clock input fEXS)

12bit IT/8bit [T/LCDVFMCIPCLBUZ operation clock setting

Operation clock

CPU and peripheral clock setting
CPU and peripheral clock fCLK)

[32768 | Hz)
| Normal vl
| Enables supply v|
[15 | kHz)
SX ~ | 32768 {kHz)
fIH | | 24000 {kHz)

(O High-speed main mode 2.4 (V) < VDD < 5.5 (V)
() Low-speed main mode 1.8 (V) < VDD £ 55 (V)
(O Low-voktage main mode 1.6 (V) < VDD < 5.5 (V)

Figure 30: Clock Setting in Code Generator
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2. Configurations of Port Function, in Portl

%] GenemteCoce | X e ) Tl & 5 DD %) B G B A ST AL @0 B E
PortDf Portl WPort? Port3 Fortd Ports Portf Port? Portd Portd Portl? Portld  Portls
F10

O Unused O In (® out Output 1
P11

Cnused  O'in ® Oout Output 1
P12

@ Uused O Qo [Pulup
P13

@ Uused O Qo [Pulup
P14

@ Unused O In O ot [ Pulup
P15

@ Unused O In O ot [ Pulup [ TTL bufer [ N<h
P16

@Uused Ol OQow [ Pulup [ TTL buffer [ Neh
P17

® Unused O ln O ow [ Pulup [ Nch

Figure 31: Port 1 Setting in Code Generator

3. Configuration of Real-Time Clock

5] Generate Code | 2 58 & O[T 8 0 O D B9 SO B O TSI W @0 RS
Real-time clock operation setting

() Unused @ Used
Counting mode setting

(® Calendar court mode (O Binary count mode

RTCOUT output select setting
[ RTCOUT enable ¢

Calendar count mode setting

Hour-system selection | 24-hour i |
Set realtime clock initial value |DI}-D1-D1 00:00:00 ( Saturday ) B |
[ Set alam O initial value 00-01-01 00:00:00 ( Saturday
[] Set alam 1 initial value 00-01-01 00:0 ( Saturday
Binary count mode setting
100
100
OxFFFFFFFF
100
(OxFFFFFFFF

Time capture input setting
[] RTCICO ¢ [] RTCIC [ RTCIC2
Count source
Count source
Count source
Falling edge
Falling edge

Falling edge

count source divided by 2™12 250
count source div by 2712 250
count source divided by 2™12 250
Interrupt setting

[ Periodic intemupt function (INTRTCPRD) Every 1/256 second
Low

[] Aam D intemupt function (INTRTCALMD)
Low

[] Aarm 1 intemupt function (INTRTCALM1)
o

Figure 32: Real-Time Clock Setting in Code Generator

R11UZ0102ES0100 Rev.1.00 RENESAS Page 24 of 29
May 10, 2021




RL78/I11C(512KB) Fast Prototyping Board

Quick Start Guide (Software)

4. Configuration of Watchdog Timer

@ GenenteCode | EmE O EHgpBhoofshEArEr s sy @ 082

\Watchdog timer operation setting

() Unused (® Used
Operation in HALT/STOP/SNODZE mode setting

(®) Enabled () Stopped
Overflow time setting

Overflow time (26l | [4369.07 | ms)
\Window open period setting

Window open period | 100 w | (%)

Interrupt setting
Enable interval interrupt when 75% + 1/XIL of overflow time (INTWDTI)

Priority | Low w |

Figure 33: Watchdog Timer Setting in Code Generator

5. Configuration of Serial Array Unit, inside Serial Array Unit 2, click Channel

fo] GenerateCode | 1 5 & @ Bl & & @ @ G 9 & & ¥ G ﬁtg L el =

Serial Array Unit 0 Serial Array Unit1| Serial Array Unit 2 I
; Channel : JUART4

Function
Channel 0 | UJART4 v| |Transmit.l'reoei~.re function
Channel 1 Unused

Figure 34: Serial Array Unit Channel Setting inside Code Generator

6. Configuration of Serial Array Unit, inside Serial Array Unit 2, click UART4, inside Receive and

Transmit

%] GenenteCode | £ B & B S DDON B0 Bl ke rmitnweoss

Serial Array UnitQ  Serial Array Unit‘ll Serial Array Unit 2 l

Channel Ml

PReceive I Transmit

Data length setting

() 7hbis (®) 8Bbits
Transfer direction setting
@® LsB () msB
Parity setting
(® None () Zero ) Odd (O) Even
Stop bit length setting
1 bit fixed
Receive data level setting
(® Nomal () Reverse
Transfer rate setting
Baudrate |384DD v| {bps)

(Current emor: +0.16% the minimum is -4.65% the maximum is +4.63%)
Interrupt setting

Reception end intemupt priority (INTSR4) | Low
[] Reception emorintemupt priority (INTSRE4) Low

~ |

Callback function setting

Reception end

Reception emor

Figure 35: UART 4 Receive Setting in Code Generator
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%] GenerateCode | % 58 @ @ 11 8 @ & @ % 0 B ou i o Tt 7w
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1w

Receive
Transfer mode setting
(@) Single transfer mode
Data length setting
() Thits
Transfer direction setting
@® LsSB
Parity setting
@ MNone O Zero
Stop bit length setting
® 1bit
Transfer data level setting

(® Normal

Transfer rate setting

Baudrate

Interrupt setting
Transmit end intemupt priorty (INTST4)

Callback function setting
Transmission end

Serial Array Unit 0 Serial Array Unit 1' Serial Array Unit 2 l
Channel 4

(O Continuous transfer mode

® 8bits

O MsB
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() 2bits
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Low ~
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Figure 36: UART 4 Transmit Setting

7. Configuration of Interrupt Function

in Code Generator

?Ll Generate Code | = X &

@ E S DD MG 9 S E

El - -

INTPD setting
] INTPD
INTP1 setting
[ INTP1
INTF2 setting
1 INTP2
INTP3 setting
1 INTP3
INTP4 setting
[ INTP4
INTP5 setting
1 INTPS
INTPE setting
1 INTPE
INTF7 setting
1 INTP7
INTPS setting
[ InTPB
INTPS setting
O nTPa
INTP12 setting
O inTP12
INTP13 setting
O INTP13
INTP14 setting
INTP14 Valid edge
INTRTCICO setting
[ INTRTCICO '3
INTRTCIC1 setting
] INTRTCICT
INTRTCICZ setting
[ INTRTCIC2 '3
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Figure 37: Interrupt Function Setting in Code Generator
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8. Configuration of Voltage Detection

B GueneCode A BEDANSDDDaDBS% BaFHEsmET e e(d)e s
Low voltage detector operation setting
[ Voltage detector operation
O peration moede setting
Low
Low
oltage detection setting
163
163
173
163
VDD pin voltage detection setting
[] Operation
246
Low
LWDWVBAT pin voltage detection setting
[] Operation
217
Low
WRTC pin voltage detection setting
Operation
VRTC Detection voltage | 237 Vl \}
INTLVDVRTC priarity [ Low ~|
EXLVD pin voltage detection setting
O Operation =
128
Lo

Figure 38: Voltage Detection Setting for Code Generator

6.3. Configuration of Source File

In the r_cg_systeminit.c source file, Mask R_RTC_Create() at line 68 of the R_Systeminit() function as
shown below before building and downloading the code into the FPB.

S8 _J,-'#ii#x#ii#xhii*x#iiAx#ii#xﬁii#x#ii#x#ii*x#*i#x#ii#x#i*#x#ii#x#iiAxﬁii#x#ii#x#i*#x*iiix#ii*x#ii#x#ii
57 * Function Name: R Systeminit
5B * Description : This functicon initializes every macro.
59 * Arguments : Nene
&0 * Beturn Value : None
61 A A AR AN A AR AN A R A A R R AN A R R A A A A A A A R R A N A R R A A R R A A A R AN A A R A A A A R R A A A R R A A A AR A A AR AN A AR AR A AR R A AT R R A AT RRR
82 void R_Systeminit(void)
a3 ={
a4 00393 PIORD = 0x000T;
B85 003%6 R _CGC_Get ResetSourcel):
14 003%a R PORT Create():
&7 noace 5 Coe Cresre.
IEB //B BRTIC Create(): /*Masked From Code Generation to Prevent RTC Re-initalization during Reset*;"l
] BLIEEY R WOT Crcace (1
70 003a6 R_SRUZ Create():
71 003aa E_INIC Create():
72 003ae R_LVD Create();
73 003b2 IZWCTIL = 0x00U;
74 }

Figure 39: R_Systeminit Source File Configuration
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7. Diving Deeper

1.

To learn more about the RL78/11C (512KB) Fast Prototyping Board, refer to the RL78/11C (512KB)
User’'s Manual available in the User Guides & Manuals of the RL78/11C webpage at
renesas.com/br/en/products/microcontrollers-microprocessors/rl78-low-power-8-16-bit-mcus/rl78ilc-
ultra-low-power-microcontrollers-high-end-smart-electricity-meter-market

Renesas provides several example projects that demonstrate different capabilities of the RL78/11C
(512KB) Fast Prototyping Board. These example projects can serve as a good starting point for
users to develop custom applications. Example projects (source code and project files) are available
in the RL78/11C (512KB) Fast Prototyping Board Example Project Bundle.

8. Website and Support

Visit the following URLSs to learn about the kit and the RA family of microcontrollers, download tools and
documentation, and get support.

RL78/11C Resource renesas.com/br/en/products/microcontrollers-microprocessors/rl78-
low-power-8-16-bit-mcus/rl78ilc-ultra-low-power-microcontrollers-high-end-smart-electricity-meter-
market

e RL78 Product Information renesas.com/br/en/products/microcontrollers-microprocessors/rl78-
low-power-8-16-bit-mcus
e RL78 Knowledge Base en-support.renesas.com/knowledgeBase#31025
e Renesas Support en-support.renesas.com/dashboard
R11UZ0102ES0100 Rev.1.00 RENESAS Page 28 of 29
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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 LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

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

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /O
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 V.
(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 V. (Max.) and V4 (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 LSI 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.
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10.

11.

12.

13.
14.

(Notel)

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, ap propriate 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 re gulate 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 indire ctly controlled
subsidiaries.

(Note2)

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan

www.renesas.com

Trademarks

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

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Contact information
For further information on a product, technology, the most up-to-date

version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.
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