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Smart Configurator for RL78 Plug-in in €2 studio 2024-01

Smart Configurator for RL78 V1.9.0
Release Note

Introduction

Thank you for using the Smart Configurator for RL78.

This document describes the restrictions and points for caution. Read this document
before using the product.
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1. Introduction

Smart Configurator is a utility for combining software to meet your needs. It supports the following three
functions related to the embedding of Renesas drivers in your systems: importing middleware, generating
driver code, and setting pins.

Smart Configurator for RL78 V1.9.0 is equivalent to Smart Configurator for RL78 Plug-in in e? studio 2024-
01.

1.1 System Requirements
The operating environment is as follows.

1.1.1 Windows PC

e  System: x64/x86 based processor
Windows® 11
Windows® 10 (64-bit version)
Windows® 8.1 (64-bit version)
e  Memory capacity: We recommend 4 GB or more.
e  Capacity of hard disk: At least 300 MB of free space.

e Display: Graphics resolution should be at least 1024 x 768, and the mode should display at least
65,536 colors.

e  Processor: 1 GHz or higher (must support hyper-threading, multi-core CPUS)

1.1.2 Linux PC
Smart Configurator for RL78 plug-in in e2 studio 2023-01 or later is supported on Linux OS.

e System: x64 based processor, 2 GHz or faster (with multicore CPUSs)

Ubuntu 22.04 LTS Desktop (64-bit version)
Ubuntu 20.04 LTS Desktop (64-bit version)
e Memory capacity: We recommend 2 GB or more.

e Capacity of hard disk: At least 2 GB of free space.

1.1.3 Development Environments

¢ Renesas Electronics Compiler for RL78 [CC-RL] V1.13 or later
e LLVM for Renesas RL78 10.0.0.202310 or later

e |AR Embedded Workbench for Renesas RL78 V5.10.1 or later
e SMS Assembler Notl \/1.00.00 or later

e FAA Assembler Note2 \/1,04.02 or later

Note:

1. If you want to add SMS Assembler to e? studio, install it from the integrated installer of e? studio 21-04
or later. (e2 studio)

As with other compilers, select and install from the [Additional Software] - [Renesas Toolchains & Utilities]
tab of the e? studio setup wizard.

2. If you want to add FAA Assembler to e? studio, install it from the integrated installer of e? studio 23-04

or later. (e2 studio)

As with other compilers, select and install from the [Additional Software] - [Renesas Toolchains & Utilities]
tab of the e? studio setup wizard.

R20UT5432EC0100 Rev.1.00 Page 3 of 36
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2. Support List

2.1  Support Devices List
Below is a list of devices supported by the Smart Configurator for RL78 V1.9.0.

Table 2-1 Support Devices (1/2)

Group PIN Device name
(HW Manual number)
RL78/G23 Group 30pin R7F100GAFXSP, R7TF100GAGXSP, R7F100GAHXSP, R7F100GAJXSP
(RO1UHO0896EJ0120) R7F100GBFxNP, R7TF100GBGxNP, R7F100GBHxNP, R7F100GBJXNP,

32pin R7F100GBFxFP, R7TF100GBGxFP, R7TF100GBHxFP, R7TF100GBJXFP

36pin R7F100GCFXLA, R7TF100GCGXLA, R7TF100GCHXLA, R7TF100GCJXLA

40pin R7F100GEFXNP, R7TF100GEGXNP, R7TF100GEHXNP, R7F100GEJXNP

44pin R7F100GFFxFP, R7TF100GFGxFP, R7F100GFHxXFP, R7F100GFJIXFP,
R7F100GFKXxFP, R7F100GFLXFP, R7TF100GFNXFP

R7F100GGFxFB, R7TF100GGGxFB, R7TF100GGHxXFB, R7F100GGJXFB,

R7F100GGKxFB, R7F100GGLxFB, R7F100GGNxFB, R7F100GGFxNP,

R7F100GGGxNP, R7F100GGHxXNP, R7F100GGJXNP, R7TF100GGKXNP,

R7F100GGLXNP, R7F100GGNxNP

R7F100GJFxFA, R7TF100GJGxXFA, R7TF100GJHXFA, R7TF100GJJIXFA,

R7F100GJKXFA, R7F100GJLXFA, R7F100GJINXFA

R7F100GLFXFA, R7F100GLGxXFA, R7F100GLHXFA, R7F100GLJIXFA,

R7F100GLKXFA, R7F100GLLXFA, R7TF100GLNxFA, R7F100GLFxFB,

R7F100GLGxFB, R7F100GLHxXFB, R7F100GLJXFB, R7F100GLKxXFB,

R7F100GLLxFB, R7F100GLNxFB, R7F100GLFXLA, R7F100GLGXLA,

R7F100GLHXLA, R7F100GLJIXLA, R7F100GLKXLA, R7F100GLLXLA,

R7F100GLNXLA

R7F100GMGxFA, R7F100GMHxXFA, R7TF100GMJxFA, R7TF100GMKXFA,

80pin R7F100GMLXFA, R7TF100GMNXFA, R7TF100GMGxFB, R7F100GMHXFB,

R7F100GMJxFB, R7F100GMKXFB, R7TF100GMLxFB, R7F100GMNxFB

R7F100GPGxFB, R7F100GPHXFB, R7F100GPJXFB, R7F100GPKXFB,

100pin | R7F100GPLxFB, R7F100GPNXxFB, R7F100GPGXFA, R7TF100GPHXFA,

R7F100GPJxFA, R7TF100GPKXFA, R7F100GPLXFA, R7F100GPNXFA

128pin | R7TF100GSJxFB, R7TF100GSKxFB, R7TF100GSLXFB, R7F100GSNxFB

RL78/F24 Group 32pin R7F124FBJ3xXNP, R7F124FBJ4AXNP, R7F124FBJ5SXNP

(RO1UH0944EJ0100) 48pin R7F124FGJ3xFB, R7TF124FGJ4XFB, R7F124FGJ5xXFB

64pin R7F124FLJ3xFB, R7F124FLJ4xFB, R7F124FLJ5XFB

80pin R7F124FMJ3xFB, R7F124FMJ4xFB, R7F124FMJ5xFB

100pin | R7F124FPJ3xFB, R7F124FPJ4xXFB, R7F124FPJ5XFB

RL78/G15 Group 8pin R5F12008xNS, RSF12007xXNS

(RO1UH0959EJ0100) 10pin R5F12018xSP, R5F12017xSP

16pin R5F12048xNA, R5F12047xNA, R5F12048xSP, R5F12047xSP

20pin R5F12068xSP, R5F12067xSP

RL78/F23 Group 32pin R7F123FBG3xNP, R7F123FBG4XNP, R7F123FBG5XNP

(RO1UH0944EJ0100) 48pin R7F123FGG3xFB, R7F123FGG4xFB, R7F123FGG5XFB

64pin R7F123FLG3xFB, R7F123FLG4xFB, R7F123FLG5xFB

80pin R7F123FMG3xFB, R7F123FMG4xFB, R7F123FMG5xFB

RL78/G22 Group 16pin R7F102G4EXNP, R7F102G4CxNP

(RO1UH0978EJ0100) 20pin R7F102G6EXSP, R7TF102G6CxSP

24pin R7F102G7EXNP, R7F102G7CxNP

25pin R7F102G8EXLA, R7F102G8CxLA

30pin R7F102GAEXSP, R7TF102GACXSP

32pin R7F102GBEXNP, R7F102GBCxNP, R7F102GBExFP, R7F102GBCxFP

36pin R7F102GCEXLA, R7F102GCCxLA

40pin R7F102GEEXNP, R7F102GECXNP

44pin R7F102GFEXFP, R7TF102GFCxFP

48pin R7F102GGEXFB, R7F102GGEXNP, R7F102GGCxFB, R7TF102GGCXxNP

48pin

52pin

64pin
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Table 2-2 Support Devices (2/2)
Group PIN Device name
(HW Manual number)
RL78/G24 Group 20pin R7F101G6GxSP, R7TF101G6EXSP
(RO1UH0961EJ0100) 24pin R7F101G7GxNP, R7F101G7EXNP

25pin R7F101G8GXLA, R7F101G8EXLA

30pin R7F101GAGxXSP, R7F101GAEXSP

32pin R7F101GBGxNP, R7F101GBEXNP, R7F101GBGxFP, R7TF101GBEXFP
40pin R7F101GEGXNP, R7TF101GEEXNP

44pin R7F101GFGxFP, R7TF101GFEXFP

48pin R7F101GGGxFB, R7F101GGEXFB, R7F101GGGXNP, R7TF101GGEXNP
52pin R7F101GJGXFA, R7TF101GJEXFA

64pin R7F101GLGXFA, R7F101GLGxFB, R7F101GLEXFA, R7F101GLEXFB
RL78/G16 Group 10pin R5F1211AxSP, R5F1211CxSP

(RO1UH0980EJ0100) 16pin R5F1214AXNA, R5F1214AxSP, R5F1214CxNA, R5F1214CxSP

20pin R5F1216AxSP, R5F1216CxSP

24pin R5F1217AXNA, R5F1217CxNA

32pin R5F121BAXFP, R5F121BAXNA, R5F121BCxFP, R5F121BCxNA
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2.2

Support Components List
Below is a list of Components supported by the Smart Configurator for RL78 V1.9.0.

Table 2-3 Support Components (1/2)

v : Support, -: Non-support

No

Components

Mode

€29/8.71d
¥24/8.71d
S19/8.71d
€24/8.71d
2¢O/8LT1d
919/8.71d
¥29/8.T1d

Remarks

12 Bit A/D Single Scan

12 Bit A/D Continuous Scan

12 Bit A/D Group Scan

NEE

NN

W |N (-

IA/D Converter

Normal mode

Only RL78/G24 A/D converter

IAdvanced mode

has mode selection GUI. For
other devices, the default
mode is "Normal mode" and
no GUI is provided for mode
selection.

Clock Output/Buzzer Output
Controller

<
<
<

Comparator

AN

N

D/A Converter

Data Transfer Controller

Delay Counter

Divider Function

NINISIN N S

SN

NNENENE

ANASE

Event Link Controller

External Event Counter

IIC Communication (Master
mode)

14

IIC Communication (Slave
mode)

AN EANEAS

AN EANEAS

NI IR ENENENENENE

SN S

15

Input Capture Function

16

Input Pulse Interval/Period
Measurement

17

Input Signal High-/Low-
Level Width Measurement

18

Interrupt Controller

19

Interval Timer

8 bit count mode

NSNS S

SIS S SN S SNISINININISININ S

SIS S| SN S SN

NSNS S

SIS S SN NS ININISINISINISGS

12 bit count mode

16 bit count mode

\

SNISININ S S

\

SNINININ SN TS

16 bit capture mode

32 bit count mode

20

Key Interrupt

21

One-Shot Pulse Output

One-Shot Pulse Output

NN
NEE

NEE

NN

ANENENANAN

Two-Channel Input with One-
Shot Pulse Output

Nk

NN

22

Output Compare Function

23

Ports

\

<

24

PWM Option Unit A

N

N

25

DALI Communication
(Control devices)

26

DALI Communication
(Control gear)

27

Real-Time Clock

NES S ISNN S

R20UT5432EC0100 Rev.1.00
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Table 2-4 Support Components (2/2)

v : Support, -: Non-support

D 0| ZD|W0|B|B|D
sivivinisivis
No Components Mode Q0| R0 |R|XP|R Remarks
QTNOITOO|O
NN |ININ|E(N
wldPloO|lwWIN|O|D
28 [PWM Output PWM Mode VI
PWM3 Mode -\ ||| |V
Extended PWM Mode -\ |V|-|- |V
PWM2 Mode - - |- v
Timer KB3 PWM Output Gate| _ -y
Mode
Standalone Mode (Period
controlled by the TKBCRNO “l-1-1-1-|-1v
register)
Standalone Mode (Period
controlled by external trigger | - |- |- |- |- | |V
input)
Simultaneous Start/Stop
Mode (Period controlled by == --|- |V
the TKBCRnNO register)
Simultaneous Start/Stop
Mode (Period controlled by -1 -1-1-1Y
external trigger input)
Simultaneous Start/Clear
Mode (Period controlled by -1 -1-1-1Y
master)
Interleaved PFC Output Mode| - | - |- |- |- | - |V
29 [Remote Control Signal - A-l-1-1-1-1-
Receiver
30 |[SNOOZE Mode Sequencer |- - - - -
31 [SPI (CSI) Communication [Transmission R AV AR Ararars
Reception IR AR AR AR AT Ars
Transmission/reception IR ArArAraracis
32 [Square Wave Output - IR AR AR ArAaTAars
33 [Three-phase PWM Output '\R/le?jetSynchronous PWM Asl=lvl=1vlv
ode
Complementary PWMMode | - |V |- |/ |- |V |V
Extended Complementary B B B
PWM Mode / / 7|
34 [UART Communication Transmission AR AR AR AT AT ars
Reception IV
[Transmission/reception AR AR AT ArAarars
35 |Voltage Detector - A AR AT AT
36 [Watchdog Timer - IV
37 |Logic & Event Link - 172 IS I I I Need download in Smart
Controller Configurator RL78
38 [Phase Counting Mode - -]
39 |Programmable Gain - S [ [ [
Amplifier
40 |Flexible Application - S O
IAccelerator
R20UT5432EC0100 Rev.1.00 Page 7 of 36
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2.3  New support

2.3.1 BSP (Board Support Package) revision update
BSP rev1.62 is supported and will be added as default BSP when creating Smart Configurator project.
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3. Changes
This chapter describes changes to the Smart Configurator for RL78 V1.9.0.

3.1 Correction of issues/limitations

Table 3-1 List of Correction of issues/limitations v : Applicable, -: Not Applicable
| lo|Z|H|D|B|D
[ N e L O e L L L
NN NN NN
No Description Q@ | R|® XN Remarks
QISI23812(8
w|hPla|lwiNd o>
1 | Fixed the issue of invalid fCLK setting A A
2 | Fixed the issue of a wrong error icon displays after "Timer RD I 2 I 2 I
Clock" on [Clocks] page
3 | Fixed the issue of lacking "#include "Config_TKBn.h"" in _ B O (O
r_smc_entry.h file
4 | Fixed the issue of the wrong range of maximum frequency limit | | | | | | _ v
function
5 | Fixed the issue about wrong reset path "Smart Configurator RL78 v v
executable file path"
6 | Fixed the issue of the extra "Run" menu appears on toolbar VAV AVAVAN WV
7 | Fixed the issue of RxDO (P11) and TxDO (P12) pin setting - =1=-1-1-1-1v

3.1.1 Fixed theissue of invalid fCLK setting

When the high-speed on-chip oscillator is set to 64/32/16/8/4/2 MHz and fCLK is set from fPLL, fCLK must
not be set to 40 MHz. From Smart Configurator for RL78 V1.9.0, an error icon will display after fCLK for this
case.

@0

Stop supply -

[

80 - | vz 80

Lockup wait counter: 1024/fMAIN

Figure 3-1 An error icon after fCLK on [Clocks] page

R20UT5432EC0100 Rev.1.00 Page 9 of 36
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3.1.2 Fixed theissue of awrong error icon displays after "Timer RD Clock" on [Clocks]

page

When "Base frequency" is set to 64/80 MHz or when fPLL > 40 MHz and PLL-clock-selected mode (fPLL) is

selected as clock mode, if the user uses fIL/fSUB as Timer RD clock, there is an error icon with "null" after
"Timer RD Clock". From Smart Configurator for RL78 V1.9.0, the error icon is removed.

Divider

e

I Base frequency: 20 - |(MH1]
v/ High-speed on-chip oscillator
Frequency: 20 ~ | (MHz)
X1 oscillator
PLL setting @
Low-speed on-chip osdllator
¥/ Low-speed on-chip oscillator operates for Timer RJ
Frequency: 13 (kHz)

T

fiH

a0 (MHz)
MAIN
&0 (MHz)
fCLK
15 (kHz)
(7]
MP
a0 (MHz)
LINO clock
LINT clock
(7]

Timer RD Clock | @@

XT1 oscillator

L—{®
15 (kHz
L)
L for Timer RJ
15 (kHz)
fiL
15 (kHz)
/| Enable supply in STOP/ HALT mode
& L
15 (kHz)
L
o

Figure 3-2 When "Base frequency" is set to 64/80 MHz in [Clocks] page
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Base frequency: 40 > | (MHz)
V| High-speed en-chip oscillator i
40 (MHz)
Frequency: 40 - | (MHz)
FMAIN
L ]
® 8 (MHz)
Divider ers
X1 oscillator 2 - ® S (kHz)
Operation mode: X1 oscillation - MY
Frequency: 8 (MHz) 8 (MHz)
Stable time: 2°18/fx ~ | 32758(us)
h fMP
CAN supply mode Teramr = P oI
o]

LINO clock

LINT clock

| PLL setting ‘ Ll
Lockup wait counter: 1024/fMAIN > | 128{us) ‘

® Timer RD Clock | @
o 15 (kH

fiL for Timer RJ

15 (kHz)

Low-speed on-chip oscillator fiL
V| Low-speed on-chip oscillator operates far Timer RJ 15 (kHz)

Frequency: 15 {kHz) V| Enable supply in STOP/ HALT mode

5L

: 15 (kHz)
XT1 escillator
o

Figure 3-3 When fPLL > 40 MHz and PLL-clock-selected mode (fPLL) is selected as clock mode in
[Clocks] page

3.1.3 Fixed theissue of lacking "#include "Config_TKBn.h"" in r_smc_entry.h file

From Smart Configurator for RL78 V1.9.0, "#include "Config_TKBn.h"" can be generated in r_smc_entry.h
when using Timer KB.

#include "r cg macrodriver.h"
l#tinclude "Config TKBO.h"]
#include "Pin.h"

#include "r_cg_tkb_common.h"
#include "r_ cg userdefine.h"

Figure 3-4 Generated "#include "Config_TKBn.h"" in r_smc_entry.h

3.1.4 Fixed theissue of the wrong range of maximum frequency limit function

The range of maximum frequency limit function should change following PWM period/TKBCRmMO value (m =
0,1,2) for the following operations and resources in PWM Output components.

(1) Standalone Mode (Period controlled by external trigger input) for TKBm (m = 0 ~ 2);

(2) Simultaneous Start/Stop Mode (Period controlled by external trigger input) for TKBO_TKB1, TKBO_TKB2,
TKBO_TKB1_TKB2;

(3) Interleave PFC Output Mode for TKBm (m =0 ~ 2);
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For above (1) and (2), the max value of maximum frequency limit function should be same as TKBCRmO0
value.

For above (3), the max value of maximum frequency limit function should be same as (PWM period -1).
From Smart Configurator for RL78 V1.9.0, this issue is fixed.

= Middlewa PWM output setting

Pulse period = (Counter value at external trigger input detection + 1) x Count clock period

Duty (TKBOOO output) = (Setting value of TKBCRO1/(Counter value of external trigger input detection + 1)) x 100

Duty (TKBOOT output) = ((Setting value of TKBCRO3 - Setting value of TKBCR02)/(Counter value of external trigger input detection +1)) x 100

TKBCROO value [B5535 | |
TKBCROT value 50 |
TKBCRO2 value [10 |
TKBCRO3 value 60 |

A/D conversion start timing signal output function setting
TKBTGCRO value [100 |

Maximun frequency limit function of TKBO00,TKBOO1 setting
Enable the maximun frequency limit function of TKBO00,TKBOOT | 65535 | |

Compare register batch overwrite function setting
["1Enable compare register batch overwrite function

< > <

Overview Board Clocks System Components|Pins| Interrupt

[2 Configuration Problems | & Console x

Smart Configurator Output
We4010001:Information of valid input value range:|® ~ 65535

Figure 3-5 The max value of maximum frequency limit function is same as TKBCRmO value

= Mid PWM output setting

PWM period (65536 | | count v
Active width for TKBOOO output 50 ‘ count ~
Active width for TKBOO1 output ‘50 ‘ count v

A/D conversion start timing signal output function setting
TKBTGCRO value [100 |

Maximun frequency limit function of TKBO0O,TKBOO1 setting
Enable the maximun frequency limit function of TKBO0O,TKBOOT l65535 | |

Restart function setting
Acceptable range setting of restart trigger source input for immediately outputting TKBOO1
T/2t0T/2 + T/64 v
["] Active TKBOOO is used as a source for masking
["] Active TKBOOT is used as a source for masking

< > <

Overview Board Clocks|System Components Pins Interrupt

[2 Configuration Problems & Console x
Smart Configurator Output

We4010001: Information of valid input value range:| © ~ 65535
|

Figure 3-6 The max value of maximum frequency limit function changes following PWM period

3.1.5 Fixed theissue about wrong reset path "Smart Configurator RL78 executable file
path"

In CS+, when the user resets the "Smart Configurator RL78 executable file path" by clicking "Reset to

Default" or "Rese All to Default”, the path is not back to the default smart configurator installation path. From

Smart Configurator for RL78 V1.9.0, this issue is fixed.

(ij Property

i Smart Configurator Property
Product Information

v Smart configurator selting

Smiart Configurator for RL78 executable file path

Figure 3-7 Restore default install path after clicking "Reset to Default" or "Reset All to Default"
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3.1.6 Fixed theissue of the extra "Run" menu appears on toolbar

After launching Smart Configurator, an extra menu "Run" will appear on the toolbar if user has launched the
Smart Configurator for RL78 V1.6.0 or earlier version. From Smart Configurator for RL78 V1.9.0, this issue
is fixed.

3.1.7 Fixed the issue of RxDO (P11) and TxDO (P12) pin setting

When setting RxDO to P11 and TxDO to P12 in [Pins] page, it can’t generate pin setting code. From Smart
Configurator for RL78 V1.9.0, this issue is fixed.

Ena.. Function PIOR Assignment

RxDO PIOR06, PIORO1 NI21/PGAO/CCD07/SH 1/SDA11/TRDIOCT/TO03/RxD0O/VCOUT3
[] sckoo PIORO1 » Not assigned

[] scLoo PIORO1 + Not assigned

[] sbAoo PIORO1 + Not assigned

[ sioo PIORO1 + Not assigned

[] sooo PIORO1 + Not assigned

TxDO PIOR06, PIORO1 NI22/501 1/TRDIOB1/TKBOOO/IVREF1/INTP5/TxDO

[] _Ssloo 7 Not assigned

Figure 3-8 Set RxD0 to P11 and TxDO to P12 in [Pins] page
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3.2 Specification changes

Table 3-2 List of Specification changes v : Applicable, -: Not Applicable
| n|D|0|B|B|D
. SIS
No Description Q0N |0|DN|P R Remarks
9|3/2|8/8|2(8
w|hPlo|lwNv o>
1 | Improvement for RxD1 (P10) pin setting - -|-|-]-|Y]|-
2 | Improvement for the dithering count setting of Timers KB -l =l-1-|-1-|v
3 | Improvement for removing redundant API for Timers KB -l -1V
4 | Improvement for updating SMS specification I - - Y-
5 | Improvement for 12-bit A/D converter clock source selection IV -
6 | Improvement for removing "INTSMSE" from all single blocks for 172 S I N I
Logic and Event Link Controller
7 | Improvement for the comment of wait time (B) in A/ID converter |/ | - |- |- |- |- | -
8 | Improvement for "Internal reference voltage" selection in 172 [P I O I
Comparator
9 Improvement for flash serial programming operation setting on N 2 B 2 I e
[System] page
10 | Improvement for changing compiler property and debugger sl-lvl=lslivliv
property according to "Pseudo-RRM/DMM function setting"
11 | Improvement for adding clock monitor operation setting -/l -lv]-1-1-
12 | Improvement for supporting input source from RxD2 for Timer v B
Array Unit (TAU)
13 | Improvement for [Overview] page AV AV AV AvAVaAYs
14 | Improvement for "Download RL78 Software Integration System avavavavaraw;
modules” link for IAR RL78 Toolchain case in Smart Configurator

3.2.1 Improvement for RxD1 (P10) pin setting

There is an error in RL78/G16 User’'s Manual (RO1UH0980EJ0100). PM10 should be set to 1 (input) for
RxD1 (P10). Smart Configurator updates the related pin setting code in APl R_{Configuration
Name} Create() according to the document TN-RL*-A0130A/E.

3.2.2 Improvement for the dithering count setting of Timers KB

The range of Dithering count is changed from 1~15 to 0~15 and the default setting is changed to 0. When 0
is set to "Dithering count”, it means dithering function is enabled and there is no period which is extended by
1 count clock during 16 periods. For more details information, please refer to User's Manual: Hardware
(RO1UHO0961EJ0100).

PWM output dithering function setting
Enable TKBOOO dithering function Dithering count 0 ~

Enable TKBOO1 dithering function Dithering count 0 ~
Figure 3-9 Add selection "0" to "Dithering count"

3.2.3 Improvement for removing redundant API for Timers KB

Turning on or off dithering function is risky and not allowed when Timer KB is running. So, the following 2
functions are removed.
e R _{Configuration Name} TKBOmn_DitheringFunction_Start()

e R _{Configuration Name} _TKBOmn_DitheringFunction_Stop()
Note:m=0,1,2;,n=0,1

R20UT5432EC0100 Rev.1.00 Page 14 of 36
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3.2.4 Improvement for updating SMS specification
According to the document TN-RL*-A0132A/E, Smart Configurator updated SMS GUI and code specification.

e  GUI specification: Change ‘Finish/Wakeup’ block name to ‘Finish’

Oold
Configure

£3 Arithmetic

3 Branch

= Special #
X Wait
3 DTC trigger
o[ Branch end

@ Finish/Wakeup

Current
Configure

[ Arithmetic

(2 Branch

[= Special E
X Wait
£% DTC trigger
#[3 Branch end

| & Finish

Figure 3-10 Change the SMS block nhame

. GUI specification: With above changed ‘Finish/Wakeup’ block name to ‘Finish’, the GUI setting of
‘Finish’ block also changed correspondingly. Compare with old ‘Finish/Wakeup’ block GUI setting, new

GUI setting changed as below.

1) In setting GUI, text ‘Specify function’ changed to ‘Interrupt(INTSMSE)’
2) The selected item with ‘Finish|Wake up’ changed to ‘Unused|Used’.

Old ‘Finish/Wakeup’ block setting GUI
!EWal-ce up Setting x

(1) (2)

Specify function Finish w

Adding return valueglyy 1o up

+/- Num MName ‘

Current ‘Finish’ block setting GUI

G Finish Setting X
(1) (2)
[interrupt anTsmse)  funused
Adding return values |l )4
+f- MNum Name

Figure 3-11 Change the Finish setting GUI

. Code specification: R_Config_SMS_Start in generated Config_SMS.c file

ol

Current

void R_Config_SMS_Start(uint16_t buffer_start, uint16_t buffer_end)
{
/* Set the sms data from arguments */

SMSG1 = buffer_start;

SMSG2 = buffer_end;

/* Disable related interrupts */

ITLMK = 1U;

STMKO =1U;

[* Start sms */

SMSEIF = 0U; /* clear INTSMSE interrupt flag */
SMSEMK = 0U; /* enable INTSMSE interrupt */
g_sms_wakeup_flag = 0U;

ITLSO = _00_INTITL_CLEAR,;

SMSSTART = 1U;

void R_Config_SMS_Start(uint16_t buffer_start, uint16_t buffer_end)
{

/* Set the sms data from arguments */

SMSG1 = buffer_start;

SMSG2 = buffer_end;

/* Disable related interrupts */

ITLMK =1U;

STMKO = 1U;

[ Start sms */

SMSEMK = 1U; /* disable INTSMSE interrupt */
SMSEIF = 1U; /* set INTSMSE interrupt flag */
g_sms_wakeup_flag = 0U,

ITLSO = _00_INTITL_CLEAR;

SMSSTART = 1U;

}

Figure 3-12 R_Config_SMS_Start code update
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e  Code specification: r_Config_SMS_interrupt in generated Config_SMS_user.c file

Old: The interrupt function is always generated.

static void __near r_Config_SMS_interrupt(void)

{

g_sms_wakeup_flag = 1U;

[* Start user code for r_Config_SMS_interrupt. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

}

Current: Only when INTSMSE is used in the Finish block, Smart Configurator will generate the interrupt
function.

static void __near r_Config_SMS_interrupt(void)

{

SMSEMK = 1U; /* disable INTSMSE interrupt */
SMSEIF = 1U; /* set INTSMSE interrupt flag */

+— @ @00 |

g_sms_wakeup_flag = 1U;

/* Start user code for r_Config_SMS_interrupt. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

E Finish Setting
|

\l Interrupt(INTSMSE)

useo NN - |

Adding return values

+/- Num
+]

Figure 3-13r_Config_SMS _interrupt code update

Code specification: smsasm code in generated Config_SMS_ASM.smsasm file

Name

With changed ‘Finish/Wakeup’ block name to ‘Finish’, compare with old ‘Finish/Wake up’ block’s setting:
‘Specify function’ = ‘Wake up’, the generated code of smsasm is updated at equivalent GUI setting:

nterrupt(INTSMSE)’ = ‘Used’ case.

ol Current
G Wake up Setting [EG Finish Setting =
Speciy fncin 5 errpt (NTSMSE) S
Adding return values Adding return values
+/- MNum Mame +/- Num Mame

$¥define sm.s_gregl_init:i_alizer\

0x0000, f* SMSGO */N
{unsigned short)&ITLSO0, J* SMSGL */\
0x0000, /* S5M3G2 */\
0x0000, /* SMSG3 */N
0x0000, /= 5MSGE */N
0x0000, /% S5MSGES */\
0x0000, /* SMSGE */\
0x0000, f* SMSGT */\
0x0000, /= 5MSGEE */\
0x0000, /* 5M3GE */\
0x0000, /% SMSGL0 =/
0x0000, f* SMSGLL */\
0x0000, /* SM3GLZ */%
0x0000, /% SMSGL3 =/
0x0000, /% SMSG14 */\

0=FFFF /% SMSG1S *,-"|

.gection sms_programl

MOV _[SM5G1+0]1, SMSG0
WLEEUE

#define sms_gregl_initializer\

0=0000, JS* SMSGO */\

unsigned short) 8ITLS0 * SMSGL */%
{unsigned short) &MEOH, f* SMSGZ */
X0000, LI TR AN

0x0000, /% SMSG4 */\
0x0000, /% SMSGS */\

0x0000, J* SMSGE */\
0x0000, /% SMSET */\
0=0000, /% SMSGE */\|
0x0000, f* SMSGO */\
ox0000, J* SMSG10 #/%
0x0000, /% SMSGLL */\
0x0000, f* SMSG12 */\
ox0000, J* SMSG13 =/
0x0000, /% SMSG14 */\

OxFFFF f* SMSG15 */

.2ection sms_programl
MOV [SMSG140], SMSGO

I CLR1 [5M3GZ+0] .4 I
FINISH

Figure 3-14 smsasm code update

R20UT5432EC0100 Rev.1.00

J

an.22.24

RENESAS

Page 16 of 36



Smart Configurator for RL78 Plug-in in e? studio 2024-01
Smart Configurator for RL78 V1.9.0 Release Note

3.2.5 Improvement for 12-bit A/D converter clock source selection

When fCLK is set as fSL in [Clocks] page, an error icon displays following the clock source setting of A/D
converter. By this error message, the user can understand that A/D converter can’t work now and need to
change the fCLK setting.

. Divider
LK
¥ X1 escillater 2 — @
15 (kHz)
- ®
Operation mode: External clock input - i
Frequency: ) (MHz) 5 8 (MHz)
MP
CAN supply mode -
pRly Stop supply ® & MH2)
®
LINO dock
®
L )
LIN1 dock
®
®
V] PLL setting ‘ -
Frequency: 20 ~ | (MH) 0 (MH2)
Lockup wait counter: | 1024/iMAIN - | g4 ‘
. Timer RD Clock
50000 (kHz)
®
fiL for Timer RJ
15 kHz)
Low-speed on-chip oscillator o
V| Low-speed on-chip oscillator operates for Timer RJ P 75
Frequency: 15 (kHz) V] Enable supply in STOP/ HALT mode
~ 5L
: 15 kHz)
XT1 oscillator
o

Figure 3-15 fCLK is set to fSL in [Clocks] page

]A/D converter can't work when fCLK is from fSL. Please confirm the fCLK source in [Clock] pageJ
Clock source fCIK \IVU lCIock frequency: 0 kHz)

Figure 3-16 An error icon in 12-bit A/D converter page

3.2.6 Improvement for removing "INTSMSE" from all signal selection blocks for Logic and
Event Link Controller

Smart Configurator removes "INTSMSE" from all sighal selection blocks according to the document TN-RL*-
AO0132A/E.

L1LO || L1L1 | 1210 | 1241 | L3L0 | L3L1

Input signal selector Event controller(link processor)

ELISEL 6 ~ | | F10 T

INTTMOO T }
INTTMOG ] /
INTST2/NTCSI20ANTIC20

INTSRU/JINTCSITI/INTICTT

ELISEL_1

TP Application AND -

INTTMO1

INTITL
INTSR2/INTCSI21/INTIIC21
INTSRE1.INTTMO3H

Figure 3-17 Remove "INTSMSE" from all single blocks
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3.2.7 Improvement for the comment of wait time (B) in A/D converter

Smart Configurator updates the comment for wait time (B) in R_{Configuration Name}_Set_OperationOn()
according to the document TN-RL*-A0132A/E.

void R_Config ADC_Set_OperationOn(void)
{

volatile uintlé t w_count;

ADCE = ; /* enable AD comparator */
/* Reference voltage stability wait time (B) lus 4|2 cycles fAD|*/
for (w_count = ; w_count < AD WAITTIME B; w_count++)
{
NOE() ;

}

Figure 3-18 Update the comment for wait time (B)

3.2.8 Improvement for "Internal reference voltage" selection in Comparator

According to the document TN-RL*-A0132A/E, when the operation mode is selected as “1.6(V) ~ 5.5(V)” in
[Clocks] page, "Internal reference voltage" must not be used in comparator. An error icon is added after
"Internal reference voltage" selection.

Operation mode: High-speed main modq 1.6(V)~5.5(V) e

EVDD setting: 1.6V =EVDDO = 55V -

Figure 3-19 Set operation mode to 1.6(V) ~ 5.5(V) in [Clocks] page

Reference voltage setting

Reference voltage Internal reference voltage o

Voltage range 0 ~VDD-14V ~

Figure 3-20 An error icon after "Internal reference voltage"

3.2.9 Improvement for flash serial programming operation setting on [System] page
To avoid the risk that user set "flash serial programming operation” unused and the operation can’t be
restored, "Flash serial programming operation setting" was removed from [System] page and Smart
Configurator sets FLPEN bit to 1 in option byte always.

FTasreertatproy: ing.qperation setting
Note: Be SUré 10 serer s Shile - > =fTTCTION Of flash serial programming function
=errerse™ TS seiected, the flash serial programming TuncuoTTCaTT taed anv more.

®) Unused () Used

Figure 3-21 Removing flash serial programming operation setting from [System] page

3.2.10 Improvement for changing compiler property and debugger property according to
"Pseudo-RRM/DMM function setting”

When "Pseudo-RRM/DMM function setting" setting is changed and "On-chip debug operation setting" isn’t
selected "Unused", compiler property and debugger property will be changed after generating code.

On-chip debug operation setting

() Unused (®) Use emulator () COM Port |
Emulator setting

OFR2 (@ E2 Lite

Pseudo-RRM/DMM function setting

|O Unused (® Used |

Figure 3-22 Set "Pseudo-RRM/DMM function setting" in [System] page
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e  Compiler property

Smart Configurator will check "Reserve working memory for RRM/DMM function (-rrm)" and set "Start
address (-rrm=<value>)" when setting "Pseudo-RRM/DMM function setting" to "Used".

Note 1: Smart Configurator only change compiler property for RL78/G15 and RL78/G16.
Note 2: The "Start address (-rrm=<value>)" is FFBOO for RL78/G15 and FF700 for RL78/G16.

3 Properties for RL78G15 m] X

type filter text

» Resource
Builders
~ C/C++ Build
Build Variables
Environment
00| ain tditor
» C/C++ General
Project Natures
Project References
Renesas QF
Run/Debug Settings

Settings

Configuration: HardwareDebug [ Active |

B85 Tool Settings | Toolchain | Device| 4 Build Steps

~ & Commen
= cpu
(B Device
(2 Miscellaneous
~ & Compiler
v (3 Source

~  Manage Configurations...

Build Artifact| [} Binary Parsers| @ Error Parsers

Security D value (-security_id) 0000000000000
8 Reserve working memory for RRM/DMM function (-rrm)
Start address area (-rrm=<value>) FFBOD

(2 Language
% Object
(2 Optimization
(2 Output Code
2 Miscellaneous
(% MISRA C Rule Check
(2 User
« 1 Assembler
(8 Source
(£ Language
% Object
(2 Optimization
(& Miscellaneous
User
v Input
(5 Advanced
(2 List
(2 Optimization
i3] g

o

(# Advanced
(% Miscellaneous
=

a\
@

" Secure memory area of OLD monitor (- debug_monitor]

Memory area (-debug_monitor=<start address>-<end address>)  01E00-01FFF
(8 5et user option byte (-user_opt_byte)

User option byte value (-user_opt_byte=<value>) EFF7FO

8 5et enable/disable on-chip debug by link option (-ocdbg)

On-chip debug control value (-ocdbg= <value>) 25

Set security option byte (-security_opt_byte)

RAM area without section (-self/-ocdtr/-ocdhpi) None

Output a warning message when a section is allocated to the RAM area (-selfw/-
[J) Check specifications of device (-check_device)
() Suppress checking section allocation that crosses (64KB-1) boundary (-check_641

() Do not check memory allocation of sections (-no_check_section_layout)

Address range of memory type (-cpu)

Apply and Close Cancel

Figure 3-23 Set compiler property "Start address (-rrm=<value>)" in e? studio

!l ena! er!usable on-chip debug by link option

Option byte values for OCD

Set debug monitor area

Range of debug monitor area

Set user option byte

User option byte value

Reserve working memory for RRM/DMM function
Start address of working memory for RRM/DMM function

Yes(-OCDBG)
8

Yes(Specify address range)(-DEBUG_MONITOR=<Address range>)

01E00-01FFF
Yes(-USER_OPT_BYTE)

Yes(-RRM)
FFBOO

Specify execution start address
Fill with padding data at the end of a section

Reserve working memory for RRM/DMM function

No
No

Specifies whether to reserve 4 bytes of memory for working memory of RRM/DMM function

This option corresponds to the -RRM options

\  Common Options / Compile Options / AssembleOptions I Link Options I Hex Output Options / Standard Library Generate Opti(

Figure 3-24 Set compiler property "Start address (-rrm=<value>)" in CS+

e  Debugger property

Smart Configurator will set "Allow to access by stopping execution while running" or "Access by stopping
execution" to "Yes" when setting "Pseudo-RRM/DMM function setting” to "Used".
Note 1: The supported target emulators include E2 Lite, E2, COM port.

Note 2: Only the current target emulator’s debug setting will be changed after generating code.

Note 3: Smart Configurator for RL78 V1.9.0 doesn’t support this debugger property in €2 studio.
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CC-RL Build>Too|] = v Access Memory While Running

SfRL78 E2 Lite (Debug Tool)] L Aceess by stopping execution No ]

U Program Analyzer (Analyze Tool) Update display during the execution Yes

o8 . Display update interval[ms] 500

j\ File
- . Break

- FD Build tool generated files e AR K K A e
| main.c Skip specified section

4 Smart Configurator Specifies whether to skip specified section in the step-in ext

\ Connect Settings I Debug Tool Settings I Downlg

Figure 3-25 Set "Access by stopping execution" in CS+

3.2.11 Improvement for adding Clock monitor operation setting

"Clock monitor operation setting” is added on [System] page. And CLKMB bit in the option byte
(O0O0C1H/040C1H) is set according to Ul setting when generating code.

Hot plug-in function setting
(® Unused () Used

Clock monitor operation setting
(® Stop () Operation

RAM start address setting
0x9F

Figure 3-26 Clock monitor operation setting in [System] page

3.2.12 Improvement for supporting input source from RxD2 for Timer Array Unit (TAU)

The signal from RxD2 pin can be used as a TAU input for Input Pulse Interval Measurement component and
Input Signal High/Low Level Width Measurement. So, the component GUI is improved adding "RxD2" as one
option of Input source setting.

Clock setting

Operation clock CKOO0 b4

Clock source fCLK v

(Clock frequency: 32.768 kHz, Interval range: 30.518 (us) = TIO7 = 4000 (ms))

Input source setting

®TI07 () RxD2

Input pulse interval measurement setting
[ Enable using noise filter of TI07/RxD2 pin input signal

Figure 3-27 Add input signal of the RxD2

3.2.13 Improvement for [Overview] page

From Smart Configurator for RL78 V1.9.0, [Overview] page is updated to provide more information and
easier access to Renesas website:

(1) Overview:

- The overview link is updated to open Smart Configurator page on Renesas website.

(2) What's new:
- New link is added to open a page for all release note versions.

(3) Product Documentation:
- Change the "User manual and release notes" link to "User’s Guide" link which will show the latest user
guide according to the way of opening the project and the project type which the user chooses.

- When the user opens a CCRL project or a IAR project in standalone Smart Configurator, the link is
"User’s Guide".

- When the user opens a LLVM project in standalone Smart Configurator, the link is "User’s Guide: CS+"
and "User’s Guide: IAR".

- When the user opens Smart Configurator in e? studio, the link is "User’s Guide".
- Add "API manual" link.

- Add "Product Documentation” part in standalone Smart Configurator.
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v General Information

.1 Overview (1)

[\] Get a the features provided by Smart
Configurator.
=y Videos Application Code

’

- Introduction to Smart Configurator

Browse related videos Software Components

What's New Drivers

RTOS
Check out what's new in the latest release.

Device Drivers
See all Release Notes. (2)

Uksietuide (3) MCU Hardware

APl manual

Application Notes
Tool news

Jojein3diuo) pews

Figure 3-28 [Overview] page in e? studio

~ General Information

n Overview (1)
Get af the features provided by Smart Configurator.

[Ej Videos Application Code

Introduction to Smart Configurator e 3

ware Components

[ Middleware &
Drivers

. |
Check out what's new in the latest release. -
See all Release Notes.
I I <2) MCU Hardware

Product Documentation
User's Guide (3)
APl manual

Browse related videos

@ What's New

Jojesnsyuon pews

Figure 3-29 [Overview] page in standalone Smart Configurator for CCRL78/IAR toolchain

~ General Information

n Overview (1)
Get af the features provided by Smart Configurator.

[:Ej Videos —_
. . Application Code
Introduction to Smart Configurator

g h

Browse related videos Software Components
: Middleware &

@ What's New [ orves
Check out what's new in the latest release.
ISee all Release Notes.l (2)

Device Drivers

/

Joiesn8iuo) Yews

MCU Hardware

Product Documentation
User's Guide: CS+
User's Guide: IAR <3>
APl manual

Figure 3-30 [Overview] page in standalone Smart Configurator for LLVM toolchain
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3.2.14 Improvement for "Download RL78 Software Integration System modules" link for IAR
RL78 Toolchain case in Smart Configurator

From Smart Configurator for RL78 V1.9.0, only when user selected IAR RL78 Toolchain case, when click
"Download RL78 Software Integration System modules” link in New component dialog, there will pop up
dialog with message to help user set up manually by downloading RL78 System Integration Software
modules from Renesas website and extract downloaded zip file to data folder other than with message to let
user must launch CS+ for accomplish download.

G New Component 0 X

Software Component Selection El:r

Select component from those available in list

Category All v
Function All v
Filter |
Components - Short Name  Type Versi... A
# 12 Bit A/D Continuous Scan Code Genera... 1.3.1
# 12 Bit A/D Group Scan Code Genera... 1.3.1
# 12 Bit A/D Single Scan Code Genera.. 1.3.1
# Board Support Packages. - v1.62 r_bsp RL78 Softwar... 1.62
& Clock Output /Buzzer Output C... Code Genera.. 14.1
# Comparator Code Genera.. 1.3.2
& D/A Converter Code Genera.. 1.3.0
& Data Transfer Controller Code Genera... 1.3.1 M
Show only latest version
Description
This software component provides continuous scan mode configurations for A
12-Bit A/D Converter which is performed repeatedly for the analog inputs
bitoyila ool ordad i dino b I, .

Download RL78 Software Integration System modules I
Configure general settings...

@ < Back Next > Cancel

Figure 3-31 "Download RL78 Software Integration System modules" link in New Component dialog

Warning X

must launch CS+ and use CS+ Smart Configurator plug-in to

0 To download RL78 Software Integration System modules, you
launch Smart Configurator.

L_ox |

Figure 3-32 Old dialog when click "Download RL78 Software Integration System modules" link

G Warning %

'6' RL78 Software Integration System(SIS) modules for IAR EW cannot be directly downloaded by Smart
¥ Configurator.

Please set this up manually by downloading the modules from Renesas we_b_g{p_:—i
After downloading the SIS package, exact the SIS within *zip\RL78_Modules\GenericModules\ to user data folder

Figure 3-33 New dialog when click "Download RL78 Software Integration System modules" link
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4. List of RENESAS TOOL NEWS AND TECHNICAL UPDATE
Below is a list of notifications delivered by RENESAS TOOL NEWS and TECHNICAL UPDATE.

Applicabl Fixed

Issue date Document No. Description e MCUs version

1. Notes on creating LLVM for Renesas RL78
C/C++ Executable Project

2. Notes on using Port Input buffer function
https://www.renesas.com/document/tnn/notes-
e-studio-smart-configurator-plug-smart-
configurator-rl78

Oct. 01, 2021 R20TS0757 RL78/G23 V1.2.0

1. Notes when build or clean e2 studio Smart
Configurator project

Mar. 16, 2022 R20TS0822 https://www.renesas.com/document/tnn/notes- | RL78/G23 V1.3.0
e-studio-smart-configurator-plug-smart-
configurator-rl78-0

1. Notes when changing version of Board
Support Program (BSP) or RL78 Software
Integration RL78/G23
Dec. 01, 2022 R20TS0895 System (SIS) modules RL78/F24 V1.5.0
https://www.renesas.com/us/en/document/tnn/ | RL78/G15
notes-e-studio-smart-configurator-rl78-plug-
smart-configurator-rl78
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5. Points for Limitation

This section describes points for limitation regarding the Smart Configurator for RL78 V1.9.0.

51 List of Limitation

Table 5-1 List of Limitation v : Applicable, -: Not Applicable
T D|ZB|D|BB|D
L e I I ol Y S I I
P NN N
No Description QP P|R|PIX|R|R Remarks
9|32|2/gl2(8
R S c'_‘n WIN(o|»>
1 | Note on extra help document issue AN AR AV AT AT Aars
2 | Note on ELCL D flip flop component GUI warning display 172 [P I N I I
incorrectly
3 | Note on the unsupported setting items for some ELCL /|- ]
components

4 | Note on the user code protection feature will only be supported
on the files that are generated by the Code Generation
component

5 | Note on FAA Configurator component does not support LLVM
project

<
<
<
<
<
<
<

5.2 Details of Limitation

5.2.1 Note on extra help document issue

For Smart Configurator, there is an extra help "Smart Browser" under "[Help] > [Help Contents]".
Please ignore it.

Help
|® Help Contents I:D ]
Home Page Search:
Release Notes Contents (SR
Tool News | @ smart Browser
APl Manual + % smart Configurator for RL78
6 About
Figure 5-1 Extra help issue
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5.2.2 Note on ELCL D flip flop component GUI warning display incorrectly

When selecting the event signal in ELCL D flip flop component, even if the selected signal consists with the
hardware specification, there still displays the warning on the GUI.

[Avoidance measure]
Make reference to the hardware manual and set the selectable event signal though warning appeared in
GUI, the waring is no impact for the code generation.

The following is example of using flip-flop 0 and flip-flop 1 in ELCL logic cell block L1.

Detzil seiting

LILO | L1 | 1200 | L2117 | L3L0 | L3L1

Output signal selector
Input signal selector Event controller(link prooessor)

FUSELE - | @Pi0 -
SIS0 T R = L1FO P13 -
ELISEL & - G‘E‘ ~ 43 >

ELISEL & - ‘-f‘ 1 - ik

Figure 5-2 The flip-flop 0 in ELCL logic cell block L1 usage example

Detail setting

LIL0 | L1L1 | L2L0 | L2117 | L3L0 | L3L1

Output signal selector
Input signal selector Event controller(link processor)
EUSELE  ~ |@PI10 >
|
ELISEL_1 = | | P137 - L1F1 P14 -
ELISELE = @P5i - 4N ~
ELISEL_9 - @grn - &M ‘

Figure 5-3 The flip-flop 1 in ELCL logic cell block L1 usage example
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5.2.3 Note on the unsupported setting items for some ELCL components

In the following ELCL modules, it is not possible to set "no selection (fixed to 0)" as the input signal of the
logic cell block and "negative logic output (inverted)" as the output level of the event signal.
ELCL AND

ELCL D flip flop
ELCL EXOR
ELCL selector
ELCL Through

[Avoidance measure] None

5.2.4 Note on the user code protection feature will only be supported on the files that are
generated by the Code Generation component
The user code protection feature will only be supported on the files that are generated by the Code

Generation component. Hence, the user code protection feature is not available for non-Code Generation
components.

IE New Component m} x
Software Component Selection
Select component fram thase available in list
Category | All v
Function |All “
Filter |
[ .
Components Short Name  Type Versi... L)
I EEND Converter Code Generator I 1.4.1
4 Board Support Packages. - v1.61 r_bsp RL78 Software Integration System  1.61
3 Capacitive Sensing Unit driver. r_ctsu RL78 Software Integration System  1.40
£} Capacitive Sensing Unit driver, r tkbo RL78 Software Integration System  1.40
8 Clock Output /Buzzer Output Contro... Code Generator 1.4.0
B} Comparator Code Generator 1.31
B D/A Converter Code Generator 1.3.0
B8 Data Transfer Controller Code Generator 131
8 Delay Counter Code Generator 141
8 Divider Function Code Generator 141
[55] ELCL AND Graphical Configurator 1.1.0
[#] ELCL chattering prevention Graphical Configurator 2.0.0
EFIC D flin flon Granhiral Confinurator 1.1.0

Figure 5-4 Code Generation component in red frame

5.2.5 Note on FAA Configurator component does not support LLVM project

In Smart Configurator for RL78 V1.7.0 or later, FAA Configurator component was not supported for LLVM
project. Though the user can add FAA Configurator component under LLVM project, but the generated FAA
source code can’t be built successfully and works for running and debugging.
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6. Points for Caution

This section describes points for caution regarding the Smart Configurator for RL78 V1.9.0.

6.1

List of Caution

Table 6-1 List of Caution

v : Applicable, -: Not Applicable

| n|D|D|B|D|D
[ N e L O e L L L
L NN NN NN
No Description R0 (N|0|N|RX| R Remarks
QIS2ITBI8I2]8
w|hPloa|lw|Nvio|d
1 | Note on the build error message such as "section .bss virtual 3 N
: " a4 a4 v
address range overlaps with .dtc_vectortable
2 | Note on the installation of the Smart Configurator |V a4
3 | Note on using TRDIOAO for Input capture and TRDIOBO for /- s
Output compare at same time
4 | Note on pulse width calculation of Timer RD input capture S 21 I I I )
function
5 | Note on using Touch middleware and UART communication 172 [ I O I I
components
6 | Note on thg mcluo!e path update issue when renaming the aVavavavavay;
component’s configuration name
7 | Note on TAU Input Signal High/Low level Measurement aVavavavavaw;
components.
8 | Note on CC-RL V1.12 C++ project AN AT ArAYaracs
9 | Note on browsing "Release Notes" and "Tool News" URL from
arArAnE
the help menu
10 | Note on using the user code protection feature AN AR ArAYAarars
11 | Note on IAR build error when using SMS function 0| -
12 Note on A/D conversion time setting after performing [Change aVavavavavay;
device] or [Change resource]
13 | Note on changing Hardware Debug Configuration on project aVavavavavay;

generation wizard
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6.2 Details of Caution

6.2.1 Note on the build error message such as "section .bss virtual address range
overlaps with .dtc_vectortable"

When the user uses many components and DTC component together, the generated code build might fail
due to some section address overlaps.

B Console *|@ﬁ}<|=‘.'=>|EuE ?xﬁl'ﬂ'E'i:?":'EI
CDT Build Console [LLVM_R7F100GCIxLA _casel]
1d.11ld: error: section .bss virtual address PEQje overlaps with .dtc_vectortable

»»» .bss range is [@BxF9FE@, BxFIF31]
»»» .dtc_vectortable range is [@xFIF@@, @xFIF27

1d.11d: error: section .bssf virtual address range overlaps with .dtc_controldata_@
»»» .bssf range is [@xFIF32, @xF9F7F]
»»» .dtc_controldata_@ range is [@xF9F48, @xFI9F47]

1d.11d: error: section .bss load address range overlaps with .dtc_wvectortable
»»» .bss range is [@xF9F@@, @xFIF31]
»»» .dtc_vectortable range is [@xFIF@e, @xF9F27]

1d.11d: error: section .bssf load address range overlaps with .dtc_controldata_@
»»» .bssf range is [BxF9F32, @xF9F7F]

»»» .dtc_controldata_@ range is [@xFIF4@, @xFIF47]

clang: errcor: 1d.1ld command failed with exit code 1 (use -v to see invocation)
makefile:118: recipe for target 'LLVM_R7F188GCIxLA_casel.elf’ failed

make: *** [LLVM_R7F188GCIxLA_ casel.elf] Error 1

"make -j8 all" terminated with exit code 2. Build might be incomplete.

18:89:87 Build Failed. 2 errors, @ warnings. (tock 1s.846ms)

Figure 6-1 Build error message

[Workaround]
The Smart Configurator cannot set ".bss" and ".bssf" section address. So user should consider to modify

".bss" and ".bssf" section address manually in "linker_script.ld" file or change the DTC base address to avoid
such section overlap error.

Configure

Base setting

DTC base address |DxF9FDD |

Figure 6-2 DTC base address setting
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6.2.2 Note on the installation of the Smart Configurator

Do not set more than 64 characters for the installation directory.
The user might see an error message "The specified path is too long" and will not be able to install Smart
Configurator.

6.2.3 Note on using TRDIOAO for Input capture and TRDIOBO for Output compare at same
time

If the user sets up TRDIOAO for Input capture and TRDIOBO for Output compare at the same time. Smart

Configurator will output a Peripheral conflict error.

The user can ignore this Smart Configurator error message and use these two functions at the same time.

6.2.4 Note on pulse width calculation of Timer RD input capture function

The pulse width calculation code is with the assumption that the counter is not cleared between two
interrupts occurrence, except the input pulse width which is selected as counter clear trigger on GUI.

For example, when "Clear by TRDGRARN input capture” is selected, only TRDIOAN pulse width calculation
handle counter clear, other input pulse width calculation doesn’t handle counter clear.

Counter setting

Counter clear Clear by TRDGRAD input capture w

static void _ near r_Config_ TRDO_trd0_interrupt{void)
I
uintlé t tmrd pul a cur = TRDGRAO;
uintlé t tmrd pul b cur TRDGRBO
tlé_t tmrd_pul_c_cur = TRDGRCO;
uintlé_t tmrd _pul_d_cur = TRDGRDO;
uintd t trdierd_temp = TRDIERO:

TRDIERD —

/* overflow process *

if ((TRDSRO & _10_TRD INTOV_GENERATE_FLAG) = _10_TRD_INTOV_GENERATE| FLAG)
1

TRDSRO &= (uint®_t)~_10_ TRD_INTOV_GENERATE FLAG;
g_tmrd0_ovf_a += 10;

g_tmrd0_ovE b +=

g_tmrdd_ovE c +=

g_tmrdd_ovf d +=

if ((TRDSRO & _01 TRD INTA GENERATE FLAG) == 01 TRD_INIA GENERATE FLAG)

1
TRDSRO & (uint@_t)~_01_TRD_INTA GENERATE FLAG;
if (00 == g_tmrd0_ovf_a)
{
g_tmrd0 _active width a = (uint32_t)tmrd pul a cur;
}
else
{
g_tmrd0_active_width_a = (uint32_t) ({ * (uint32_t)g_tmrd0_ovf_a) + (uint32_t)tmrd pul_a_cur);

g_tmrdd ovf a =

}

g_tmrdd_inactive_width a = - H H
) The pulse width calculation handle counter clear.
[ TEmoEmo oo oo oo
if ((TRDSRO & _02 TRD INTS GENERATE FLAG) == 02 TRD INTB GENERATE FLAG)
1
TRDSRO &= (uint®_t)~_02_TRD_INTB_GENERATE FLAG:
if { == g_tmrdd_ovf b)
{
g_tmrd0_active width b = (uint32_t) ((uint3Z_t)tmrd pul b cur - (uint3Z t)g_tmrdd_trdgrb old):
}
else
| {
| g_tmrd0_active width b = {uint32_t) ({{ * (uint32_t)g tmrd0 ovf b) + (uint3Z_t)tmrd pul b cur)

- (uint32_t)g_tmrd0_trdgrb_old);

g_tmrdo_ovf_b =

t
g_tmrd0_inactive widt!

s tea_ssazen o1a - ckRe.pillse width calculation doesn’t handle counter clear.

3

Figure 6-3 Counter clear setting in Input capture function
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6.2.5 Note on using Touch middleware and UART communication components

When using Touch middleware, please do not change the name of UART components. Otherwise, due the
file name mismatch will bring build error.

For example, in touch middleware select UARTO as UART channel, for UARTO component please use
Config_ UARTO.

Components el |2 B @ Configure @
£ 12 " = Property Value
[iype fiter text | v i Configurations
v (= Startup # Parameter check‘ . U-se sTstem default
v (> Generic # Support QE mo-rutor |..|smg UART Dfsab e
& 1 bsp # Support QE tuning using UART Disable
v & Diivers [ # UART channel UARTO

v (= Middleware

v (= Generic
& rctsu
& rm_touch

Figure 6-4 Touch middleware and UART communication components

6.2.6 Note on the include path update issue when renaming the component’s
configuration name

When renaming the added component’s configuration in e2 studio Smart Configurator project that has self-

defined include path setting for any folder or file, include path setting for that folder or file will keep the old

name setting after code generation. This will cause build error when compiling the newly generated codes so

please manually update the include path.

The folder or file which has self-defined include path setting can be recognized by checking the overlay icon

v
() on that folder or file. Below is an example on how to handle the include path update after renaming
Compare Match Timer component configuration.

Fa Project Explorer * 9% Y § 7 0 | testscfg x

v B test Overview information
# Binaries
W Includes - General Information
v &2 src .
“ & smc gen Overview
% Config_ ADC | Get an overview of the features provided by Smart
= ConhngAUOJ \ Configurator.
zf’:za' Folder with overlay icon indicates
- riconﬁg that anﬂg__ADC folder has_ Configurator
B teste self-defined include path setting
= HardwareDebug What's New
& trash Check out what's new in the latest release.
= testrcpe
i test.scfg Product Documentation
=| test HardwareDebug.launch User manual and release notes

Figure 6-5 Interval Timer component configuration before renaming
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‘23 Project Explorer =

v = test
# Binaries
wl Includes
v (@ src

v = smc_gen
&% Config_ADC
= Config_TAUO_1
= general
=r_bsp
= r_config

¢ test.c

= HardwareDebug

& trash

= test.repce

[ QIR

Figure 6-6 The Interval Timer component configuration after renaming

B ¥ *test.scfg X

Software component configura

v (= Startup
~ & Generic
&« 1_bsp

v & Drivers

v = Timers

Components 2 ed % [©
Sk 12 i .
type filter text

A

k&' My_Config_TAUO_1 |

= ra

v = A/D converter

L

r

Renamed from “Config_ TAUO_1" to
“My_Config_TAUO_1"

Resource
C/C++ Build
v C/C++ General
Paths and Syrr
Preprocessor |
Run/Debug Settir

Q Properties for Config ADC

I:l Paths and Symbols

Configuration: HardwareDebug [ Active |

[ 1 Exclude resource from build

(% Includes # Symbols

2 Source Location

~  Manage Configurations...

Languages Include directories o) Add...
GNU C (= ${TCINSTALL}/inc Edit..
GNU C++ TB/$(ProjName}/src/smcagen/ribsp
Assembly & /${ProjName}/src/smc_gen/r_config Delete
Assembly & /${ProjName}/src/smc_gen/Config_ADC Export

& /${ProjName}/src/smc_gen/general
[1@/$(ProjName}/src/smcgen/(onfigiTAUOJ ] v Move Up

@ "Preprocessor Include Paths, Macros etc." property page may define

Show built-in values

& Import Settings...

aBQtAional entries Move Down

% Export Setting

Include path for renamed configuration is not
updated after code re-generation.

To avoid build error, please manually update the
“Config_TAUO_1" to “My_Config_TAUO_1"

Figure 6-7 Include path setting for the “Config_ADC” configuration

R20UT5432EC0100 Rev.1.00
Jan.22.24

RENESAS

Page 31 of 36



Smart Configurator for RL78 Plug-in in e? studio 2024-01
Smart Configurator for RL78 V1.9.0 Release Note

6.2.7 Note on TAU Input Signal High/Low level Measurement component

When using TAU Input Signal High/Low level Measurement component, after used noise filter function for
TImn input pulse, please make sure the High/Low level width min value needs to be greater than two times
the minimum value prompted on the UI.

For example, the High/Low level width min value is 0.032us (min value), when use noise filter function, the
width min value should be 0.064us.

Clock setting
Operation clock CKOO ~
Clock source fCLK w

(Clock frequency: 32000 L:H:'Eigh-_:’lu:w'-IE*.-'EI width range: 0.032 (ps) £ TIOD = 4.096 (m:]ﬂ

Figure 6-8 High/Low level width min value

6.2.8 Note on CC-RL V1.12 C++ project

In CC-RL V1.12 C++ project, there are some dummy issues such as “El()” in editor. However this is editor
specification and does not affect the program operation. Please ignore it.

Le| Smart_Configurator CPP_Examplecpp
2 ® * DISCLAIMER]

21 ®* File Name : Smart_Configurator CPP_Example.cpp
- #ifdef _ cplusplus

2 extern "C" {

28 #endif

29 #ginclude "r_smc_entry.h"”
38 = #ifdef _ cplusplus

- }

32 #endif

int main{void);

int main{void)

1 EE ) FT0THE |

B return @;

- }

Figure 6-9 CODAN issue in CC-RL V1.12 C++ project

6.2.9 Note on browsing "Release Notes" and "Tool News" URL from the help menu

For Smart Configurator for RL78 V1.4.0 or before version, "Release Notes" and "Tools News" in the help
menu cannot access the correct URL. This issue has been fixed from this version.

Please access the URL below directly for Smart Configurator for RL78 V1.4.0 or before version.

Release Notes: https://www.renesas.com/rl78-smart-configurator-release-note

Tool News: https://www.renesas.com/rl78-smart-configurator-tn-notes

Help
7 Help Contents

Home Page

Release Notes
Tool News
APl Manual

FE About
Figure 6-10 Release Notes and Tool News in Smart Configurators
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6.2.10 Note on using the user code protection feature

From Smart Configurator for RL78 V1.5.0 onwards, the user code protection feature will be supported for all
Code Generation components. Please use the following specific tags to add user code when using the user
code protection feature. If the specific tags do not match exactly, inserted user code will not be protected
after the code generation.

[* Start user code */
User code can be added between the specific tags

/* End user code */

6.2.11 Note on IAR build error when using SMS component

When using SMS component, if the following build error is met in IAR Embedded workbench, please check

the build order setting in project [Options...] -> [Custom Build] page.

1) When using IAR Embedded workbench V5.10, select "Run before compiling/assembling” (refer to Figure
6-12)

2) When using IAR Embedded workbench V4.21, make “Run this tool before all other tools” checked (refer
to Figure 6-13)

The above setting can eliminate this build error.

Build

Messages File Line

Cleaning... 1 files
r_hsp_common_iar.asm
cstartup s
Conlig_SMS o
2 Fatal Errar[Pe1696]: cannat open source file "Config_SMS_ASM.h" Chcases\ternpoasesirep_temp_caselg2Wg23iar_20230321erchsme_genConfig_SMS\Config_SMS.c 38
searched: "Cl\casestiemprasesiycp_temp_casshg? g23iar_202303214sre\sme_geniConfig_ShSY"
searched: "Clcasesiternpeases\rop_temp_case\g2g2diar 20230321 src\sme_gentgeneral”
searched: "Clcasestiemprasestycp_temp_casehgZ3yg23iar_202303214src\eme_geny_bsph"
searched: "Cl\casestiempoasesiycp_temp_casshg2 3g23iar_202303214sre\sme_geny_configh'
searched: "C\Program Files\|AR Systems\Embedded Warkbench 3.14178Yiky"
searched: "C\Program Files\AR Systems\Embedded Warkbench 9.14178incy"
searched: "C\Program Files\AR Systems\Embedded Warkbench 914178\ nchel"
curent directory: "Ccases\empoasesiop_temp_caselg23g23iar_20230321\Debug"

Figure 6-11 IAR build error

Categary:

General Options
Static Analysis
CfC++ Compiler
Assembler Custom Tool Canfiguration
QOutput Converter
Filename extensions:
Build Actions
Linker ‘ .smsasm |
Debugger
COM Part
E1 ‘"C:\ngram Files (x86)\Renesas Electronics\SMS\bin\smsasm.exe” $FI|

Command line:

E20 Qutput files (one per line):
E2 Lite / E2 On-board $FILE BPATHS.h

EZ-CUBE

EZ-CUBEZ
Simulator

TK

Additional input files (one per line):

Build order: ‘Automatic (based on input and output) v|

Figure 6-12 "Build order" setting of IAR Embedded workbench V5.10
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Categon:

General Options
Static Analysis
CJC++ Compiler

Assembler Custom Tool Configuration
Output Converter
Filename extensions:
Build Actions
Linker |.smsasm ‘
Dz;ﬁlg??rt Command line:
El |'C:\ngram Files (x86)\Renesas Electronics\SMS\bin\smsasm.exe” $FI‘
E2
E20 Output files (one per line):
E2 Lite / E2 On-board $FILE_BPATHS$.h
EZ-CUBE
EZ-CUBE2
IECUBE
Simulator
T® Additional input files (one per line):

I Run this tool before all other toals I

Cancel

Figure 6-13 Custom build setting of IAR Embedded workbench V4.21

6.2.12 Note on A/D conversion time setting after performing [Change device] or [Change
resource]

After performing [Change device] (for example, change from RL78/G23 to RL78/G24), the A/D conversion
time setting can’t be kept. The user should take note to reconfirm the conversion time setting as he wants.

Device selection

Board: |Custom User Board v
Device: | RTFI00GSNAFB
RL78 > RL78/F24
RL78/G15
RL78/G22
RL78/G23
RL78/G24

RL78/G24 - 20pin
RL78/G24 - 24pin
RL78/G24 - 25pin
RL78/G24 - 30pin
RL78/G24 - 32pin
RL78/G24 - 40pin
RL78/G24 - 44pin
RL78/G24 - 48pin
RL78/G24 - 52pin

RL78/G24 - 64pin R7F101GLEXFA
R7F101GLExFB
RTF101GLGxFA
R7F101GLGxFB
Figure 6-14 [Change device] operation
Conversion time setting
Conversion time mode Normal 1 v

Conversion time 184/4CLK ~

Figure 6-15 A/D conversion time setting

When changing resource, for example from RL78/G24 normal A/D and RL78/G24 advanced A/D, the A/D
conversion time can’t be kept.

~ = A/D converter

w MNormal ADC Conversion time setting
(> Others Generate code Please set fCLK not greater than 32MHz.
/O port Output only initialization API .
= 1/0 po Conversion time mode Normal 1 ~
&= Communcatons
ICnnvErsinn time 2112/fCLK vI
# Remove

Figure 6-16 [Change resource] operation
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6.2.13 Note on changing Hardware Debug Configuration on project generation wizard
When a target board (except custom) is selected during creating a new project, please don’t change the
Hardware Debug Configuration manually. The reason is that the Hardware Debug Configuration has be
decided by target board automatically. The user setting can’t be reflected into Smart Configurator.

a8 o x

New Renesas CC-RL Executable Project

Select toolchain, device & debug settings

Toolchain Settings

Language: @®C OC++
Toolchain: Renesas CC-RL ~
Toolchain Version: |v1.12.00 ~

Manage Toolchains...

Device Settings Configurations
AT Y (IRL78G23-128p FastPrototypingBoard NG Create Hardware Debug Configuration
| COM Port (RL78) - I

Target Device: | R7F100GSNxFE
9 [ Create Debug Configuration
e RL78 Simulator >
Endian: |Litle

. . [ Create Release Configuration
Project Type: Default

@ = Back Next = Finish Cancel

Figure 6-17 Select a target board when creating a project in e? studio
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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 I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/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 Vi (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 Vii (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.

(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, 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.

(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.

(Rev.5.0-1 October 2020)

Contact information

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