RE NESAS Application Note

RA Family, RX Family, RL78 Family
FS3000 Sample Software Manual

Introduction

This application note describes the sample software that is for use with the FS3000 flow sensor and runs on
certain MCUs of the RA family, and RX family, RL78 family.

Target Devices
RA6M4 Group
RX65N Group
RL78/G14 Group
RL78/G23 Group

Trademarks
FreeRTOS™ and FreeRTOS.org™ are trade marks of Amazon Web Services, Inc.
Microsoft® Azure RTOS is trademarks of the Microsoft group of companies.

All other trademarks are property of their respective owners.

Contents

L0} 01 (=T 01 £ PP RPPPRRPTPN 1
I @ V= V= PP PP PPPPPPPPPPPP 3
2. Environment for Confirming OPEIratiON.............uuuuuuuuuueiueeiiiiiiiiiiieieiieeeeeeeaeeaeeeeeneeeeeeeeaeeeeeeneeeeene 3
2.1 Environment for Confirming Operation on the RA Family MCU ..........ccccoiiiiiiiiiiiiin e 3
2.2 Environment for Confirming Operation on the RX Family MCU..........ccccooiiiiiiiiiiiiiii e 4
2.3 Environment for Confirming Operation on the RL78/G14 Group MCU .........cccoviiiiiiiiiii e 5
2.4 Environment for Confirming Operation on the RL78/G23 Group MCU .........ccccooiiiiiiiiiiiiiiiiiseseseseeeeeeeann 6
3. SENSOr SPECITICALIONS ...ttt 7
3.1 Overview Of SENSOr SPECIfICALIONS .......oiiiiiiiiii e e e e e e e e e bbb e eeaaeeeas 7
K S =] ETo ] gl 0] Tod 1T o L PSPPSR 8
4.  Sample Software SPeCIfiCAtIONS. .......cciiiiiieiiiiee e 9
4.1  Configuration of the SAmMPIE SOfWAIE.........c.eiii e e 9
4.2  Specifications of SENSOr APl FUNCLONS .......uuiiiiiiiiiii ettt e e st e e st e e e sbeeeeeanes 9
4.2.1  List Of SENSOr API FUNCHIONS ...ttt ettt et e e r e e e sb e e s ab e e e s nnneeee e 9
4.2.2  Guide to USING the API FUNCHONS ......ueiiiiiiiiiie ittt sttt sb e ebe e e naee e e s ennneee s 10
4.3 Flowchart of the Main Processing in the Non-OS Version of the Sample Software .............cccoociineeen. 11
4.4 Flowchart of the OS Version of the Sample SOftWAre ..o 13
RO1AN5898EJ0103 Rev.1.03 Page 1 of 62

September 7, 23 RENESAS



RA Family, RX Family, RL78 Family FS3000 Sample Software Manual

T 4 U [ = = O 1O 1S TN o[~ ox SRRSO 15
5. CONFIQUIAtION SEIHINGS .....veuueiiiiiiiiiiieiieeieeee bbb sesse s sssnsssnnnnnnes 16
5.1 FS3000 Air VEIOCItY SENSOTr SEHNGTS ...oicuiviiiiieeeie ittt e e e e e s e sttt e e te e e s s st e e e e e e s s s saareeereaeessannnnrneeeaaeans 16
S0 00 A o 7 AN o T 111 OO UPSTOUPP USRI 16
B5.1.2  RX FAMIIY oottt ettt R et E e e nnneena 17
B5.1.3  RL7B FAMIIY ...ttt ettt ettt h bttt e e ket e s e bt e e e be e e ek be e e bt e e smbeeanbeeenbeeesnbeeesnneeans 18
5.2 Communication Driver MiddIEWare SEINGS ........coccvriiiiie e s e siere e e e e e e e e s srnraeeeeaee s 19
I R Y AN o T 111 RO STOUPP USRI 19
5.2.2  RX FAMIIY .ottt e e E e nn 20
B5.2.3  RL7B FAMIIY ...ttt sttt h bttt e ekt e s ettt e ebe e e eh b e e et e e e smbe e embeeeabeeesnbeeennneaans 21
TR T b2 O B Y= Y=Y 1 1] o SRR 22
TG 0 A 7 AN o T 111 RO UPPTOUPRTOURTRPR 22
B.3.2  RXFAMIIY .ttt b et s et bt e R b e e s Rt e nR e e b et bt e b e e e nnneean 26
B5.3.3  RL7B FAMIIY ettt ettt e e sttt e e s ab et e e e sa b et e e e aabb e e e e aabb e e e e anbbeeeeanbneeeeaan 29
6. Guide for Changing the Target DEVICE.........ccoi v 30
6.1  RA SAMPIE PrOJECE .. .uuuiiiiiiiiiiiiiiiiii s 30
6.1.1  Importing the SAMPIE PrOJECT......coiiiiiiii ittt e e st e e et e e e e abaeeeeaaes 30
6.1.2 Modifying Settings of the FSP CONfIQUIALOL ............uuuiiiiii s 32
6.1.3  Changing tOOICh@IN SELHING ......iviiiiiiiiiee et e et e e et b e e e e s breeeeaaes 37
6.2 RX SAMPIE PrOJECE .. .uuuiiiiiiiiiiiiiiiiiii s 38
6.2.1  Importing the SAMPIE PrOJECT......coii ittt e et e e e et r e e e e sbreeeeaaes 38
6.2.2  ChangiNg the DEVICE ......uuuuiiiiiiiiiiiiiiiiiiii s 40
6.2.3 Modifying Settings of the Smart CONfIQUIALOr ..........c.ueiiiiiiiie e 42
6.2.4 Changing tOOICNAIN SELING ......uuueeiiiiiiiii s 44
6.3 RL78 SAMPIE PrOJECL.....ceiiiiiiieiitiie ettt ettt e e st bt e e e s ba e e e e sabb e e e e snbbeeeeanbbeeeeanbaeeeeanes 45
6.3.1 Creating @ NEW PrOJECT .......uuuiiiiiiiiiiiiiiiiiii s 45
6.3.2  SettingS Of the COUE GENEIALON.......i.uiiei ittt et e et e e e abb e e e e abb e e e e abbeeeeabbeeeeaae a7
6.3.3  Modifying the Generated COUE ...........uuuuuumiiiii s 51
6.3.4 Modifying SAMPIE SOUICE FIlES......oiiiiiiiiiiiie ettt et e e e sbaeeeeaaes 55
7. Viewing AIr VEIOCIEY DaAtal.......cccoceiiiiiiiiiiiii e e e et e s e e e e e e e e e r it e eaa e 60
REVISION HISTOIY ... et e e e e e e e e e e e et e e e e e e e e e eattb e s e e eeeeeeareaannnns 62

General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products..63

L0 1o T 64
(O] goTo] £= 1=l o [oT= To [0 |8 F=Tq (=T £ TR 64
(@] o) ¢= Tod BT a1 0] 8 .4 =111 0] 1 64
B = 10 =T 1 = 1 64
RO1AN5898EJ0103 Rev.1.03 Page 2 of 62

September 7, 23 RENESAS



RA Family, RX Family, RL78 Family

FS3000 Sample Software Manual

1. Overview

This sample software acquires data from the FS3000-1005 air flow sensor and handles calculations on the
data. In combination with the 12C driver of the FSP or FIT, the sample software controls the FS3000-1005
through the 12C in the MCU to acquire ADC data from the sensor and calculate the air velocity.

2. Environment for Confirming Operation

2.1 Environment for Confirming Operation on the RA Family MCU
The operation of this software has been confirmed on the MCU of the RA family in the following environment.

Table 2-1

Operating Environment for RA Family

Item

Description

Demonstration board

RTK7EKA6M4S00001BE (EK-RAG6M4)

Microcontroller

RA6M4 (R7TFA6M4AF3CFB: 144 pins)

Operating frequency

200 MHz

Operating voltage

5V

Integrated development environment

e? Studio 2023-01

C compiler

GCC 10.3.1.20210824
IAR Toolchain for ARM - (8.x) 8.1.0.202011101213
MDK-ARM Ver.5.34

FSP v3.8.0

RTOS FreeRTOS™ and Microsoft® Azure RTOS

Emulator On-board debugger (J-LINK)

Interposer Interposer Board to convert Type2/3 to Type 6A PMOD standard

(US082-INTERPEVZ)

Sensor board

PMOD Daughter Card for FS3000 flow sensor (US082-
FS3000EVZ)

Table 2-2 Amount of Memory Used in RA Family
Area Size (Non-0S) Size (FreeRTOS) Size (Azure RTOS)
ROM 1,295 bytes 1,628 bytes 1,572 bytes
RAM 73 bytes 253 bytes 422 bytes

Calculation of these sizes in memory only takes functions and variables related to the FS3000 sensor into
account. They do not include the sizes of RTOS threads for the RTOS versions.

EK-RA6M4

<

Interposer
uso082- Sensor Board Sensor Board
INTERPEVZ 1 2:+-

Figure 2-1 Hardware Connections for RX Family
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2.2 Environment for Confirming Operation on the RX Family MCU

The operation of this software has been confirmed on the MCU of the RX family in the following environment.

Table 2-3

Operating Environment for RX Family

Item

Description

Demonstration board

RPBRX65N (Envision Kit RX65N)

Microcontroller

RX65N (R5F565NEDDFB: 144 pins)

Operating frequency

12 MHz

Operating voltage

5V

Integrated development environment

e? Studio 2023-01
IAR EW for RX 4.20.1

C compiler Renesas Electronics C/C++ compiler for RX family V.3.02.00
GCC 8.3.0.202004
IAR Toolchain for RX 8.4.10.7051

FIT BSP v7.20

RTOS FreeRTOS™ / Microsoft® Azure RTOS

Emulator On-board debugger (E20B)

Interposer Interposer Board to convert Type2/3 to Type 6A PMOD standard

(US082-INTERPEVZ)

Sensor board

PMOD Daughter Card for FS3000 flow sensor (US082-
FS3000EVZ)

Table 2-4 Amount of Memory Used in RX Family

Area Size (Non-0S) Size (FreeRTOS) Size (Azure RTOS)
ROM 1,467 bytes 1,685 bytes 1,745 bytes
RAM 145 bytes 205 bytes 414 bytes

Calculation of these sizes in memory only takes functions and variables related to the FS3000 sensor into
account. They do not include the sizes of RTOS threads for the RTOS versions.

Envisionkit RX65N

SRR F

Interposer
usSo082- Sensor Board Sensor Board
INTERPEVZ 1 2--+

Figure 2-2 Hardware Connections for RX Family
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2.3 Environment for Confirming Operation on the RL78/G14 Group MCU

The operation of this software has been confirmed on the MCU of the RL78 family in the following
environment.

Table 2-5 Operating Environment for the RL78/G14 Group MCU

Item Description
Demonstration board RTK5RLG140C00000BJ (RL78/G14 Fast Prototyping Board)
Microcontroller RL78/G14 (R5F104MLAFB: 80 pins)
Operating frequency 32 MHz
Operating voltage 3.3V

Integrated development environment | e? Studio 2023-01

IAR EW for RL78 4.21.1

C compiler C compiler package for RL78 family V1.11.00
GCC for Renesas RL78 4.9.2.202103

IAR Toolchain for RL78 4.21.1.2409

Emulator On-board debugger (E20B)
Sensor board PMOD Daughter Card for FS3000 flow sensor (US082-
FS3000EVZ)

Table 2-6  Amount of Memory Used in RL78/G14 Group MCU

Area Size
ROM 1,359 bytes
RAM 92 bytes

SR

Fast Prototyping Board for RL78/G14
Sensor Board 1 Sensor Board 2---

Figure 2-3 Hardware Connections for RL78/G14 Group
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2.4 Environment for Confirming Operation on the RL78/G23 Group MCU
The operation of this software has been confirmed on the MCU of the RL78/G23 group in the following

environment.

Table 2-7 Operating Environment for the RL78/G23 Group MCU

Item

Description

Demonstration board

RTK7RLG230CSNO00BJ (RL78/G23-128p Fast Prototyping Board)

Microcontroller

RL78/G23 (R7TF100GSN2DFB: 128 pins)

Operating frequency

32 MHz

Operating voltage

3.3V

Integrated development
environment

e? Studio 2023-01
IAR EW for RL78 4.21.1

C compiler C compiler package for RL78 family V1.10.00
LLVM for RL78 10.0.0.202209
IAR Toolchain for RL78 4.21.1.2409
Emulator E2 Lite

Sensor board

PMOD Daughter Card for FS3000 flow sensor (US082-FS3000EVZ)

Table 2-8 Amount of Memory Used in the RL78/G23 Group MCU

Area Size

ROM

1,684 bytes

RAM

92 bytes

Fast Prototyping Board for RL78/G23

Sensor Board 1 Sensor Board 2---

=

Figure 2-4 Hardware Connections for the RL78/G23 Group
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3. Sensor Specifications

3.1 Overview of Sensor Specifications
The following gives an overview of the specifications of the FS3000-1005 air flow sensor.

Table 3-1 Overview of Sensor Specifications

ltem Description
Air velocity range 0 to 7.23 (m/sec)
Count range 409 to 3686 (numbers counted)
Resolution 12 bits
Accuracy 5% (at 25°C)
Measurement time 125 (ms)
I2C clock frequency 100 kHz and 400 kHz are supported.
Slave address 0x28
Addressing mode Only 7-bit addressing is supported.

A value for air velocity is calculated from the value counted by the sensor according to the following curve.

FS3000-1005

Air Velocity {(m/sec)
o = =] w = [%a] [=a] ~ [+2]
®

(=]

500 1000 1500 2000 2500 3000 3500 4000
Output {Counts)

Figure 3-1 Relationship between the Values Counted by FS3000-1005 and Air Velocity

The following shows the relationship between the Air Velocity and Value Counted

Table 3-2 Relationship between the Air Velocity and Value Counted

Air Velocity | Output
(m/sec) (Count)
0 409
1.07 915
2.01 1522
3.00 2066
3.97 2523
4.96 2908
5.98 3256
6.99 3572
7.23 3686
RO1AN5898EJ0103 Rev.1.03 Page 7 of 62
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3.2 Sensor Functions

The FS3000 sample software supports the FS3000-1005 air flow sensor; it does not support the FS3000-
1015 sensor.

The sensor begins measurement as soon as the power supply is turned on.
To obtain data from the sensor, send the command shown below and then read the five bytes of data.

The air velocity is represented by 12 bits; the four lower-order bits of the second byte (Byte 2) are valid.

Flow Data Read Command |

Byte
6 5 4 3 2 1 0

slofJaJol1]o] o] o R

Device Slave Address (0x28), [6:0]]

Flow Data from FS53000

Byte 1 Byte 2 Byte 3

Checksumn [7:0] Sensor Flow Data, High Byte [3:0] Sensor Flow Data, Low Byte [7:0]

Byte 4 Byte 5
7le]s[al3]2]1]o0 76 s[af3]2]1]0
Generic Checksum Data [7:0] Generic Checksum Data [7:0]

[S_[sTART Condition

[ R_|reAD Mode
[ ]sTop condition

I A cknowledge (AcK)

Figure 3-2 Data Format

Whether the value read is valid can be checked by calculating the checksum data as follows.
Example:

Byte 1: OXCC (Checksum)

Byte 2: 0x01 (Flow data, high byte)

Byte 3: 0x99 (Flow data, low byte)

Byte 4: 0x01 (General checksum)

Byte 5: 0x99 (General checksum)

Add all values except the Checksum value.
Sum = 0x01 + 0x99 + 0x01 + 0x99 = 0x134

Add the Checksum value to the above Sum. When the eight lower-order bits of the result are 0x00, the value
read is valid.

Checksum + Sum = 0xCC + 0x134 = 0x200 < The eight lower-order bits are 0x00; the value read is valid.

RO1AN5898EJ0103 Rev.1.03 Page 8 of 62
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4. Sample Software Specifications

This sample software package contains a total of six projects: non-OS and OS (FreeRTOS and Azure
RTOS) versions for the RA family, non-OS and OS (FreeRTOS) versions for the RX family, and a non-OS
version for the RL78 family. This section describes these projects.

For the FreeRTOS settings for the RX family, refer to the FAQ.

4.1 Configuration of the Sample Software
Figure 4-1 is a block diagram of the sample software.

Sample (DEMO) Software

FS3000 Software

[2C Communications Middleware

12C Driver (MCU driver)

Figure 4-1 Block Diagram of the Sample Software

4.2 Specifications of Sensor APl Functions
4.2.1 List of Sensor API functions

The following table lists the sensor API functions. For details of the API functions, refer to the separately
provided RX Family FS3000 Sensor API FIT Module application note (RO1AN5894) and RL78 Family
Renesas Sensor Control Modules application note (RO1AN5896)

Table 4-1 List of Sensor API Functions

Function Description
RM_FS3000_Open Starts control of the sensor.
RM_FS3000_Close Terminates control of the sensor.
RM_FS3000_Read Acquires data from the sensor.
RM_FS3000_DataCalculate Calculates values from the data acquired from the sensor.
RO1AN5898EJ0103 Rev.1.03 Page 9 of 62
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4.2.2 Guide to Using the API Functions

The following diagram of API function transitions shows the conditions on the usage of the individual FS3000
API functions and the expected orders of function calls.

START

v @

» RM_FS3000 Open

2
(2) 5)
v

RM_FS3000_Read

A

(3) (4)
(6) v
7) RM_FS3000_DataCalcu
late

v (6)

RM_FS3000_Close

A 4 @

END
Flow No. Function Transition Case
(1) Start FS3000 not open FS3000
(2) ADC Read open success
(3) calculate ADC read success (callback state success)
(4) next read ADC DataCalculate return success and next ADC data Get
(5) get retry ADC data user get retry ADC data or DataCalculate return invalid data
(6) Close FS3000 Error state or user stop
(7) Restart FS3000 Close success and user restart
(8) Stop FS3000 Close success or Error

Figure 4-2 Diagram of Transitions between API Function Calls

The conditions for calling the individual functions are shown below.

¢ RM_FS3000_Open: (1) Activation of FS3000 or
(7) restart after a call of RM_FS3000_Close

¢ RM_FS3000_Close: (6) Successful completion or abnormal end of individual processing
¢ RM_FS3000_Read: (2) Acquisition of measured data after the start of measurement or
(5) retry after waiting for the response to the data acquisition request
¢ RM_FS3000_DataCalculate: (3) Calculation of data after a call of RM_FS3000_Read
Note:

When using an OS and controlling the sensor with multiple threads or tasks simultaneously in use, the user
will need to use a semaphore to control the bus. For the timing of the semaphore being raised and the
control of blocking, refer to section 4.4, Flowchart of the OS Version of the Sample Software.

RO1AN5898EJ0103 Rev.1.03 Page 10 of 62
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4.3 Flowchart of the Main Processing in the Non-OS Version of the Sample Software

This sample software first starts the driver and then repeats the processing for acquiring data from the
sensor and calculating values from the results of measurement.

12C Open

¥

‘ FS3000 Open ‘

While(!sensor_change)

sensor_change = false

Switch(sequence)
Default

DEMO_SEQUENCE_5 l

sequence = DEMO_SEQUENCE_4 ‘

DEMO_SEQUENCE_1 DEMO_SEQUENCE_2 lDEMO}EQUENCE} lDEMO_SEQUENCE_4

A 4
gs_demo_callback_status = End delay period

Calculate data from ADC data
DEMO_CALLBACK_STATUS_WAIT
‘ Read FS3000 ADC Data ‘ ° é
sequence = DEMO_SEQUENCE_2 ‘

¢ A 4 A 4 ?

‘ setdelay period 125ms

!

sequence = DEMO_SEQUENCE_4 ‘

A 4

‘ sensor_change = true ‘

witch(gs_demo_

callback_status
Default

DEMO_CALLBACK_ST DEMO_CALLBACK_ST DEMO_CALLBACK_ST
ATUS_WAIT ATUS_SUCCESS ATUS_REPEAT
A 4 A 4
sensor_change = true sequence = DEMO_SEQUENCE_1 ‘ °

'

sequence = DEMO_SEQUENCE_3 ‘
I

4

Figure 4-3 Flowchart of the Main Processing in the Non-OS Version of the Sample Software (1)

RO1AN5898EJ0103 Rev.1.03 Page 11 of 62
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Switch(Retuen)

Default

FSP_SUCCESS
\ 4

FSP_ERR_SENSOR_IN
VALID_DATA

\ 4

Get data output_count
and flow_value

sequence = DEMO_SEQUENCE_1

\ 4
sequence = DEMO_SEQUENCE_4

Callback

Args->event

other

RM_FSXXXX_EVENT_
SUCCESS

A 4

A 4

gs_demo_callback_status =
DEMO_CALLBACK_STATUS_
SUCCESS

gs_demo_callback_status =
DEMO_CALLBACK_STATUS_
REPEAT

A 4
END

Figure 4-4 Flowchart of the Main Processing in the Non-OS Version of the Sample Software (2)
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4.4 Flowchart of the OS Version of the Sample Software

The OS version uses a semaphore in control of the sensor and operates two threads for controlling the
sensor in parallel.

The sensor control in each thread first starts the driver and then repeats the processing for acquiring data
from the sensor and calculating values from the results of measurement.

Start
Thread 0
12C Open
Create semaphore & mutex

‘ FS3000 Open (sensor 0) ‘

tx_thread_ delete(
/ vTaskDalete()

Switch(sequence)

Default

DEMO_SEQUENCE_1 DEMO_SEQUENCE_2 DEMO_SEQUENCE_3 l

3 \ 4 v
tx_thread_sleep()
/ vTaskDelay() : 125ms

‘ Read FS3000 ADC Data ‘

Calculate data from ADC data

sequence =
DEMO_SEQUENCE_1

Switch(Retuen)

Default

G FSP_SUCCESS FSP_ERR_SENSOR_ ¢
A 4 v INVALD_DATA

sequence =

DEMO_SEQUENCE_1

sequence =
DEMO_SEQUENCE_2

Set data output_count
and flow_value

sequence =
DEMO_SEQUENCE_3

Figure 4-5 Flowchart of the Main Processing in the OS Version of the Sample Software (1)
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Start
Thread 1
12C Open

y

FS3000 Open (sensor 1)

Switch(sequence)

Default

DEMO_SEQUENCE_1

A 4
gs_demo_callback_status =
DEMO_CALLBACK_STATUS_

WAIT °

Read FS3000 ADC Data

sequence =
DEMO_SEQUENCE_2

DEMO_SEQUENCE_2

DEMO_SEQUENCE_3

v

DEMO_SEQUENCE_4 l
A4

Calculate data from ADC data

tx_thread_sleep()
/ vTaskDelay() : 125ms

v
sequence =
DEMO_SEQUENCE_1

witch(gs_demo_
allback_status

Default

DEMO_CALLBACK_
STATUS_WAIT

A 4

DEMO_CALLBACK_
STATUS_SUCCESS

DEMO_CALLBACK_
STATUS_REPEAT

A 4

sequence =
DEMO_SEQUENCE_3

sequence =
DEMO_SEQUENCE_1

4
tx_thread_sleep()
/ vTaskDelay() : 1Ims

|

Figure 4-6 Flowchart of the Main Processing in the OS Version of the Sample Software (2)
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Switch(Retuen) Default

FSP_SUCCESS FSP_ERR_SENSOR_
v v INVALID_DATA
Set data output_count sequence =
and flow_value DEMO_SEQUENCE_1

h 4
sequence =
DEMO_SEQUENCE_4

Callback

Args->event
other

RM_HS300X_EVENT_
SUCCESS

4 4
gs_demo_callback_status = gs_demo_callback_status =
DEMO_CALLBACK_STATUS_ DEMO_CALLBACK_STATUS_

SUCCESS REPEAT
A 4
END

Figure 4-7 Flowchart of the Main Processing in the OS Version of the Sample Software (3)

4.4.1 Azure RTOS Project

The RX project for use with the Azure RTOS has the following changes from the default source files
generated by the RX Smart Configurator.

1. src/demo_thread.c
Line 57: Addition of extern void tx_application_define_user (void);
Line 178: Addition of tx_application_define_user();
2. libs/threadx/common/inc/tx_api.h
Line 224: Change of TX_TIMER_TICKS_PER_SECOND ((ULONG) 1000)

RO1AN5898EJ0103 Rev.1.03 Page 15 of 62
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5. Configuration Settings

5.1 FS3000 Air Velocity Sensor Settings

5.1.1 RA Family

Select the rm_fs3000 stack in the "Stack" tabbed page of the FSP Configurator, and the configurable items

are shown in the "Properties” tabbed page.

The following items and values can be specified.

Table 5-1 FS3000 Settings for RA Family

Configurable ltem | Value

Common

Parameter Checking | Default (BSP)
Enabled
Disabled

Device type FS3000-1005

| Description

Enable or disable the parameter check
processing.

When "Enabled" is selected, the project is built
so that the generated code includes the
parameter check processing.

Specify the type of device to be acquired from
the sensor.

"FS3000-1005" only can be selected.

Module g fs3000_ sensor FS3000 on rm_fs3000

Name g_fs3000_sensor0

Callback fs3000_callback

Specify the name of the module.

A module name conforming to the C language
standard can be specified.

Specify the name of the user callback function.
A callback function name conforming to the C
language standard can be specified.

When "NULL" is specified, no callback function
is used.

RO1AN5898EJ0103 Rev.1.03
September 7, 23
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5.1.2 RX Family

Select the r_fs3000_rx component in the "Component" tabbed page of the Smart Configurator, and the

configurable items are shown in the "Configure" panel.

The following items and values can be specified.

Table 5-2 FS3000 Settings for RX Family

Configurable ltem | Value

Configurations

Parameter Checking | System Default
Enabled
Disabled

Number of FS3000 1

sensors 2
Device type of FS3000-1005

FS3000 Sensors

Using 12C Communication Device(y)

communication line (y=0-15)
number for FS3000
sensor device X

(x=0o0rl)

Callback function for | fs3000_user_callback(x)
FS3000 sensor (x=0o0r1)

device x

(x=0o0rl)

| Description

Enable or disable the parameter check
processing.

When "Enabled" is selected, the project is built
so that the generated code includes the
parameter check processing.

Specify the number of FS3000 sensors to be
connected.

Specify the type of sensor.

"FS3000-1005" can be selected.

Specify the communication line to be used by
the sensor.

Specify the name of the user callback function.
A callback function name conforming to the C
language standard can be specified.

RO1AN5898EJ0103 Rev.1.03
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5.1.3 RL78 Family

Settings can be modified by changing the values of the constants defined in the
¥r_config¥r_fs3000_rl_config.h file in the project tree of the sample project.

The following items and values can be specified.

Table 5-3 FS3000 Settings for RL78 Family

Constant Name

Configurations
RM_FS3000 CFG_PARAM
_CHECKING_ENABLE

RM_FS3000_CFG_DEVICE
_NUM_MAX

RM_FS3000_CFG_DEVICE
_TYPE
RM_FS3000_CFG_DEVICE
x_COMMS_INSTANCE
(x=0o0r1)
RM_FS3000_CFG_DEVICE
x_CALLBACK

(x=0o0r1l)

| value

1
2

RM_FS3000 DEVICE_TYPE
_1005
g_comms_i2c_deviceO

fs3000_callback

| Description

Enable (1) or disable (0) the parameter
check processing.

When "1" is specified, the project is built
so that the generated code includes the
parameter check processing.

Specify the number of FS3000 sensors to
be connected.

Specify the type of sensor.
"FS3000-1005" can be selected.
Specify the instance name of the
communication line to be used.

Specify the name of the user callback
function.

A callback function name conforming to
the C language standard can be specified.
When "NULL" is specified, no callback
function is used.
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5.2 Communication Driver Middleware Settings

5.2.1 RA Family

Select the rm_comms_i2c stack in the "Stack" tabbed page of the FSP Configurator, and the configurable

items are shown in the "Properties" tabbed page.

The following items and values can be specified.

Table 5-4 Communication Driver Settings for RA Family

Configurable Item Value

Common

Parameter Checking | Default (BSP)
Enabled
Disabled

Description

Enable or disable the parameter check
processing.

When "Enabled" is selected, the project is built
so that the generated code includes the
parameter check processing.

Module g_comms_i2c_device 12C Communication Device on

rm_comms_i2¢c
Name g_comms_i2c_device0

Semaphore Timeout | OXFFFFFFFF

Slave Address 0x28
Address Mode 7-Bit
Callback rm_fs3000_callback

Specify the name of the module.

A module name conforming to the C language
standard can be specified.

For an RTOS project, specify the time of
semaphore timeout.

Specify the slave address.

When rm_fs3000 is used, this value is
automatically specified and cannot be modified.
Specify the number of slave address bits.
When rm_fs3000 is used, this value is
automatically specified and cannot be modified.
Specify the name of the user callback function.
When rm_fs3000 is used, this value is
automatically specified and cannot be modified.

Module g_comms_i2c_bus0 12C Shared Bus on rm_comms_i2c

Name g_comms_i2c_bus0
Bus Timeout OXFFFFFFFF
Semaphore for Unuse

blocking Use

Recursive Mutex for Unuse

Specify the name of the 12C module.
Specify the time of I12C bus timeout.

For an RTOS project, enable or disable the
blocking processing.

For an RTOS project, enable or disable the
recursive operation when blocking is enabled.
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5.2.2 RX Family

Select the r_comms_i2c_rx component in the "Component" tabbed page of the Smart Configurator, and the
configurable items are shown in the "Configure" panel.

FS3000 Sample Software Manual

The following items and values can be specified.

Table 5-5 Communication Driver Settings for RX Family

Configurable Item | Value | Description

Configurations
Parameter Checking

System Default

Specify whether to include the processing to

Enabled check parameters in the code to be generated.
. When "Disabled" is selected, the generated
Disabled code does not include the processing to check
parameters.
When "Enabled" is selected, the generated
code includes the processing to check
parameters.
Number of I12C Shared Unused Specify the number of I12C bus lines that can be
Buses 1 connected.
2-16
Number of 12C Devices Unused Specify the number of I12C devices that can be
1 connected.
2-16
Blocking operation Disabled For an RTOS project, enable or disable the
supporting with RTOS Enabled blocking operation.
Bus lock operation Disabled For an RTOS project, enable or disable the bus
supporting with RTOS Enabled lock operation.
IIC Driver Type for I2C | RIIC Specify the 12C type to be used for the
Shared bus(x) sclIIC communications bus.

(x =0 - 15)

Not selected

Using the RIIC requires r_riic_rx. Using the
SCI IIC requires r_sci_iic_rx.
If an unused FIT module is deleted, a warning
message will appear but this will not affect the
operation.

Channel No. for 12C 0 Specify the I12C channel number to be used for
Shared bus(x) the communications bus.
(x=0-15)

Timeout for the bus OXFFFFFFFF Specify the time of 12C bus lock timeout for

lock of the 12C bus for
I12C Shared Bus(x)
(x=0-15)
12C Shared Bus No. for

12C Shared Bus(x)

12C bus x.
(x=0-15)

Specify the configuration of the 12C bus to be

I2C Communication x=0-15) used for the communications bus.
Device(x)
(x=0-15)
Slave address for 0x28 Specify the slave address of the device to be

communication device(x)
(x=0-15)

Slave address mode
for communication
device(x)

(x=0-15)

Callback function for
Communication device(x)
(x=0-15)

7 bit address mode

comms_i2c_user_callbac

k(x)
(x=0-15)

connected to the communications bus.
When using r_fs3000_rx, specify 0x28.
Specify the slave address mode.

When using r_ fs3000 _rx, specify the 7-bit
address mode.

Specify the name of the user callback
function.
When using r_ fs3000_rx, specify rm_
fs3000_callback(y) (y = 0).
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5.2.3 RL78 Family

Settings can be modified by changing the values of the constants defined in the
¥r_config¥r_comms_i2c_rl_config.h file in the project tree of the sample project.

The following items and values can be specified.

Table 5-6 Communication Driver Settings for RL78 Family

Constant Name | value | Description
Configurations
COMMS _12C_CFG_PARA 0 Enable (1) or disable (0) the
M_CHECKING_ENABLE parameter check processing.
When "1" is selected, the project is
1 built so that the generated code
includes the parameter check
processing.
COMMS_12C_ CFG_DEVIC |1 Specify the number of
E_NUM_MAX 5 communication bus lines that can be
connected.
3
4
5
COMMS_I12C_CFG_BUSx_ = COMMS_DRIVER_I2C Specify the 12C type to be used for
l(?(R:I\gE_RZ)TYPE COMMS_DRIVER_SAU_I12C the communication bus.

COMMS 12C_CFG_BUSx_ | g _comms_i2c_bus(x)_extended cf Specify the 12C channel number to

DRIVER_CH g be used for the communication bus.
x=0-4) (x=0-4)
COMMS_I2C_CFG_BUSx_ | 0x28 Specify the slave address of the
SLAVE_ADDR device to be connected to the
x=0-4) communication bus.
When using rm_fs3000, specify
0x48.
COMMS_I2C_CFG_BUSx_ = COMMS_|2C_ADDR_7BIT Specify the slave address mode.
ADDR_MODE The RL78 code generator only
x=0-4) supports the 7-bit address mode.
COMMS_12C_CFG_DEVIC | rm_fs3000_callbackO Specify the name of the user callback
E(x)_CALLBACK function.
x=0-4) When "NULL" is specified, no
callback function is used.
RO1AN5898EJ0103 Rev.1.03 Page 21 of 62

September 7, 23 RENESAS



RA Family, RX Family, RL78 Family

FS3000 Sample Software Manual

5.3 12C Driver Settings

5.3.1 RA Family

Select the r_iic_master or r_sci_i2c stack in the "Stack" tabbed page of the FSP Configurator, and the

configurable items are shown in the "Properties" tabbed page.

The following items and values can be specified.

Configurable Item

Common
Parameter Checking

DTC on
Transmission and
Reception

10-bit slave
addressing

Table 5-7 r_iic_master Settings for RA Family

Value

Default (BSP)
Enabled
Disabled

Enabled
Disabled
Enabled
Disabled

Description

Enable or disable the parameter check
processing.

When "Enabled" is selected, the project is built
so that the generated code includes the
parameter check processing.

Specify whether to use the DTC for transmission
and reception.

Specify whether to support 10-bit addressing for
the slave address.
When using rm_fs3000, select "Disabled".

Module g_i2c_masterQ 12C Master Driver on r_iic_master

Name
Channel
Rate

Rise Time (ns)
Fall Time (ns)

Duty Cycle (%)

Slave Address

Address Mode

Timeout Mode

Callback

g_i2c_master0
0

Standard
Fast-mode
Fast-mode plus
120

120

50
0x00

7-Bit
10-Bit
Short Mode

Long Mode

rm_comms_i2c_callback

Specify the name of the module.
Specify the channel number to be used.

Specify the baud rate.
When using rm_fs3000, select "Standard" or
"Fast-mode".

Specify the SCL rise time according to the
specifications of the target board to be used.
Specify the SCL fall time according to the
specifications of the target board to be used.
Specify the SCL duty cycle.

This item specifies the slave address of the
device to be connected but the user does not
need to make this setting because
rm_comms_i2c overwrites it.

This item specifies the salve address mode for
the device to be connected but the user does
not need to make this setting because
rm_comms_i2c overwrites it.

Specify the time of I12C bus timeout.

The name of the user callback function is
automatically specified by rm_comms_i2c.
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Interrupt Priority Priority O (highest) Specify the interrupt priority level of the 12C bus
Level Priority 1 driver.
Priority 2
Priority 3
Priority 4
Priority 5
Priority 6
Priority 7
Priority 8
Priority 9
Priority 10
Priority 11
Priority 12
Priority 13
Priority 14
Priority 15
Pins
SDA Pxxx The pin numbers to be used by the driver are

displayed
SCL Pxxx Use the "Pins" tabbed page to modify the pin

configuration.
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Table 5-8 r_sci_i2c Settings for RA Family

Configurable Item Value

Description

Enable or disable the parameter check
processing.

When "Enabled" is selected, the project is built
so that the generated code includes the
parameter check processing.

Specify whether to use the DTC for transmission
and reception.

Specify whether to support 10-bit addressing for
the slave address.
When using rm_fs3000, select "Disabled".

Specify the name of the module.

For an RTOS project, specify the time of
semaphore timeout.

This item specifies the slave address of the
device to be connected but the user does not
need to make this setting because
rm_comms_i2c overwrites it.

This item specifies the salve address mode for
the device to be connected but the user does
not need to make this setting because
rm_comms_i2c overwrites it.

Specify the baud rate.

Select "Standard" or "Fast-mode".

Common
Parameter Checking | Default (BSP)
Enabled
Disabled
DTC on Enabled
Transmission and .
Reception Disabled
10-bit slave Enabled
addressing Disabled
Module g_i2c0 12C Master Driver on r_sci_i2c
Name g_i2c0
Channel 0
Slave Address 0x00
Address Mode 7-Bit
10-bit
Rate Standard
Fast-mode

Fast-mode plus

SDA Output Delay 300

(nano seconds)

Noise filter setting Use clock signal divided by 1
with noise filter
Use clock signal divided by 2
with noise filter
Use clock signal divided by 4
with noise filter
Use clock signal divided by 8
with noise filter

Bit Rate Modulation Enable
Disable

Callback rm_comms_i2c_callback

Specify the SDA output delay time.

Specify the noise filter to be used for input
signals.

Enable or disable the bit rate modulation
function.

The name of the user callback function is
automatically specified by rm_comms_i2c.
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Interrupt Priority Priority O (highest) Specify the interrupt priority level of the 12C bus
Level Priority 1 driver.

Priority 2

Priority 3

Priority 4

Priority 5

Priority 6

Priority 7

Priority 8

Priority 9

Priority 10

Priority 11

Priority 12

Priority 13

Priority 14

Priority 15
RX Interrupt Priority Priority O (highest) When using the DTC, specify the priority level of
Level [Only used Priority 1 the reception interrupt.

when DTC is

enabled] Priority 2

Priority 3
Priority 4
Priority 5
Priority 6
Priority 7
Priority 8
Priority 9
Priority 10
Priority 11
Priority 12
Priority 13
Priority 14
Priority 15
Disabled
Pins
SDA Pxxx The pin numbers to be used by the driver are
displayed
SCL Pxxx Use the "Pins" tabbed page to modify the pin
configuration.
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5.3.2 RX Family

Select the r_riic_rx or r_sci_iic_rx component in the "Component" tabbed page of the Smart Configurator,
and the configurable items are shown in the "Configure" panel.

FS3000 Sample Software Manual

The following items and values can be specified.

Configurable Item

Configurations

Set parameter
checking enable

MCU supported
channels for CHx
x=0-2)

CHx RIIC bps(kbps)
x=0-2)

Digital filter for CHx
x=0-2)

Setting port setting
processing

Master arbitration lost
detection function for
CHXx

x=0-2)

Address y format for
CHXx
x=0-2,y=0-2)

Slave Address y for
CHXx
x=0-2,y=0-2)
General call address
for CHx

CHx RXI INT Priority
Level
x=0-2)

Table 5-9

Value

System Default
Not
Include

Not supported
Supported

400

Not

One IIC phi

Two IIC phi

Three IIC phi

Four 1IC phi

Not include port setting

Include port setting
Unused
Used

Not
7 bit address format

10 bit address format
0x0025

Unused
Used
Level 1
Level 2
Level 3
Level 4
Level 5
Level 6
Level 7
Level 8
Level 9
Level 10
Level 11
Level 12
Level 13
Level 14
Level 15 (highest)

r_riic_rx Settings for RX Family

Description

Enable or disable the parameter check processing.
When "Include" is selected, the project is built so
that the generated code includes the parameter
check processing.

Specify whether to support the operation of channel
X.

Specify the baud rate.
Set to 400 or a smaller value.

Specify the digital filter for input signals.

Specify whether to include the pin function settings
in the code to be generated.

Specify whether to use the master arbitration lost
detection function.

This item specifies the slave address mode for
slave address y but the user does not need to make
this setting because rm_comms_i2c overwrites it.

This item specifies slave address y but the user
does not need to make this setting because
rm_comms_i2c overwrites it.

Specify whether to use the general call function.

Specify the priority level of the reception interrupt.
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CHx RXI INT Priority Level 1 Specify the priority level of the transmission
Level Level 2 interrupt.
(x=0-2) Level 3

Level 4

Level 5

Level 6

Level 7

Level 8

Level 9

Level 10

Level 11

Level 12

Level 13

Level 14

Level 15 (highest)
CHXx EEI INT Priority Level 1 Specify the priority level of the error interrupt.
Level Level 2
(x=0-2) Level 3

Level 4

Level 5

Level 6

Level 7

Level 8

Level 9

Level 10

Level 11

Level 12

Level 13

Level 14

Level 15 (highest)
CHXx TEI INT Priority Level 1 Specify the priority level of the transmission end
Level Level 2 interrupt.
(x=0-2) Level 3

Level 4

Level 5

Level 6

Level 7

Level 8

Level 9

Level 10

Level 11

Level 12

Level 13

Level 14

Level 15 (highest)
Timeout function for CHx | Unused Specify whether to use the timeout function.
x=0-2) Used
Timeout detection time Long mode Specify the time for timeout detection.

for CHx Short mode
x=0-2)
Count up during low Unused Specify whether to increment the count for

period of timeout Used detecting a timeout while SCL is at the low level.
detection for CHx

x=0-2)

Count up during high Unused Specify whether to increment the count for

period of timeout Used detecting a timeout while SCL is at the high level.
detection for CHx

x=0-2)
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Set Counter of 1000 Specify the count to detect the bus busy state.
checking bus busy

Resources

SDAX Pins Checked Specify the pins to be used.

Select the checkboxes for the desired pins.
SCLx Pins Checked

Table 5-10 r_sci_iic_rx Settings for RX Family

Configurable ltem Value Description
Configurations
Set parameter System Default Enable or disable the parameter check processing.
checking enable Not When "Include" is selected, the project is built so
Include that the generated code includes the parameter
check processing.
MCU supported Not supported Specify whether to support the operation of channel
channels for CHx Supported X.
(x=0-12)
SCI IIC bitrate (bps) 384000 Specify the baud rate.
for CHx Set to 384000 or a smaller value.
(x=0-12)
Interrupt Priority for Level 1 Specify the interrupt priority level.
CHXx Level 2
(x=0-12) Level 3
Level 4
Level 5
Level 6
Level 7
Level 8
Level 9
Level 10
Level 11
Level 12
Level 13
Level 14
Level 15 (highest)
Digital noise filter Disable Specify whether to use the digital noise filter.
(NFEN bit) for CHx Enable
(x=0-12)
Noise Filter Setting The clock divided by 1 Specify the function of the digital noise filter.
Register (NFCS bit) The clock divided by 2
for CHx The clock divided by 4
(x=0-12) The clock divided by 8
I2C Mode Register 1 | 18 Specify the number of SDA output delay cycles.
(IICDL bit) for CHx
(x=0-12)
Software bus busy 1000 Specify the count to detect the bus busy state.
check counter
Setting port setting Not include port setting Specify whether to include the pin function settings
processing Include port setting in the code to be generated.
Resources
SSDAX Pins Checked Specify the pins to be used.
SSCLx Pins Checked Select the checkboxes for the desired pins.
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5.3.3 RL78 Family

Select "Serial" from the peripheral functions in the Code Generator, and the configurable items are shown in
the "Peripheral Functions" tabbed page.
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The following items and values can be specified.

Table 5-11 Serial Settings for RL78 Family

Configurable ltem | Value | Description

SAUx

Channel

Channel x Unused Specify the communication function of the
UARTXX channel to be used.
CSIxx When using r_fs3000, select 1ICxx.
1ICxx

ICxx

Transfer rate 1000000 Specify the baud rate.

When using rm_fs3000, specify 100000.

Transfer end interrupt | High Specify the priority level of the transfer end

priority (INTHCxx) Levell interrupt.
Level2
Low
Master transmission Checked Specify whether to use the call back function

end when master transmission ends.

Master reception end | Checked Specify whether to use the call back function
when master reception ends.
Master error Checked Specify whether to use the call back function
when a communication error occurs.
[ICAX
Transfer mode
Transfer mode Unused Specify the communication function of the
Single master channel to be used.
Slave Select "Single master".
Setting
Clock mode setting fCLK Specify the clock for counting.
fCLK/2
Address 16 Specify the local address.
Operation mode Standard Specify the operating mode.
setting Fast mode/Fast mode plus
Transfer clock (fSCL) | 100000 Specify the baud rate.

Set to 400000 or a smaller value.

Communication end High Specify the priority level of the communication

interrupt priority Levell end interrupt.

(INTIICAX) Level2

Low

Master transmission Checked Specify whether to use the call back function

end when master transmission ends.

Master reception end | Checked Specify whether to use the call back function
when master reception ends.

Master error Checked Specify whether to use the call back function
when a communication error occurs.

Generated stop Checked Specify whether to generate a stop condition in

condition in master
transmission/reception
end callback function

a callback.
Deselect the checkbox.
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6. Guide for Changing the Target Device

Use the following procedures to change the target device to a new one and run a sample project on the new
device.

Before switching to a new device, import the original sample project for the current device to the workspace.

6.1 RA Sample Project
Use the following procedures to modify a sample project.

This section describes an example of modifying the sample project "FS3000_RA6M4_NonOS" so that it can
be used on the EK-RA2E1 board.

The description of PMODL is the procedure when using a board to which "OptionType6A" is applied.

6.1.1 Importing the Sample Project
Select [Import] from the menu.

The "Import" window will appear. Select "Rename & Import Existing C/C++ Project into Workspace" in the
window and press the [Next] button.

&) Import [m| X
Select \
Rename and Import and Existing C/C++ Project into the workspace E 4 E

Select an import wizard:

| type filter text |

v [= General A
& Archive File
4 CMSIS Pack
(&) CMSIS Pack
=% Existing Projects into Workspace
() File System
&% GNUARM-NONE/RZ(DS-5) project conversion to GCC ARM Embedded
[C] Preferences
(=} Projects from Folder or Archive
=% Rename & Import Existing C/C++ Project into Workspace
Ta# Renesas CCRX project conversion to Renesas GCC RX
& Renesas CS+ Project for CAT8KOR/CATEKO
& Renesas C5+ Project for CC-RX and CC-RL
e Renesas GitHub FreeRTOS (with loT libraries) Project

ae (20 CfCa s

':?;' Back Finish Cancel
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Press the [Browse] button to open the "Select Folder" window.

Select the folder of the original project for the current device from a list of imported sample projects and
press the [Select Folder] button.

a Select Folder
« v 4 > Yutaka Oishi > e2_studio > workspace v b
Organize v New folder ~
workspace @ Name Date modified Type
.metadata .metadata 1 File
FS3000_RA6M4_FreeRTOS FS3000_RA6M4_FreeRTOS 2021 i
FS3000_RA6M4_NonOS FS3000_RA6M4_NonOS 1
FS3000_RL78G14_NonOS FS3000_RL78G14_NonOS 25/2021 7
F53000_RXGSN_FreeRTOS FS3000_RX6SN_FreeRTOS 5/28/2021
5/25/2021 7:41
FS3000_RX6SN_NonOS FE RN Non >
v
v < >
Folder: | FS3000_RA6M4_NonOS |

Enter the project name, select the original project for the current device, and press the [Finish] button
e\mpoﬁ

Rename & Import Project

O X

=

Project name: | F53000_RA2E1_NonOS |

Select a directory to search for existing Eclipse projects.

Use default location

C:\Users\a5090534\e2_studio\workspace\FS3000_R: Bro

3000 IWSE,

Create Directory for Project

default
Import from:
(®) Select root directory: | C:\Users\ xooococc \e2_studio\workspace\ v Browse...
(O Select archive file: Browse..
Projects:

FS3000_RA6M4_NonOS (C:\Users\ xocococ \e2_studio\workspace\F5$3000_RA6M4_Non(

<

Options
[ Keep build configuration output folders

&)

\{) < Back Next > Cancel
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6.1.2 Modifying Settings of the FSP Configurator
Double-click on "Configuratorn.xml" in the project tree to open the FSP Configurator.

Change the settings of "Board" and "Device" in the "BSP" tabbed page.

When selecting a Renesas board, modify the "Board" setting only.

When selecting a board provided from other companies, change the "Board" setting to "Custom User Board
(Any Device)" and then change the "Device" setting to the new device to be used.

5} [FS3000_RAGM4_NonOS] FSP Configuration 52

Board Support Package Configuration

| 30.0-1c1+20210426.9f04d3 12 o] [ghoora Dt

RA4M1 TBB
RAZW1 ADK
RAGM1 TEB

RSSK-RABT

Summary | BSP | Clocks| Pins | Interupts| Event Links | Stacks| Components

Set up the clocks in the "Clocks" tabbed page.

When "Custom User Board (Any Device)" is selected for "Board", set up the clocks according to the
specifications of the target board to be used.

3 Restore Defaults

it for RAEM4 MCU Group

1264 to get kit user's manual, quick start guide,

age, example projects, etc.

When a Renesas board is selected for "Board", the clocks are automatically set up.

5 “[FS3000 RAGM4_NonOS| FSP Configuration 52

Clocks Configuration

XTAL 20MHz
LOCO 32768Hz
MOCO BMHz

Clock Src: HOCO

SUBCLK 32768Hz

HOCO 48MHz v

CLKOUT Disabled

Summary | BSP | Clocks | € Pins| Interrupts | Event Links| @ Stacks| Components

]
[ Restore Defaults

~ —s{ICLK 48MHz

v —>{ PCLKB 24MHz

ICLK Div /1
£ PCLKB Div /2
v~ PCLKD Div /1

~ — CLKOUT Div /1

s —3{ PCLKD 48MHz

~ —s{CLKOUT oHz
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In the “Pins” tabbed page, modify the pin configuration according to the specifications of the target board to

be used.

When using a Renesas board, change the selection for "Select Pin Configuration" from "RA6M4 EK” to the

target board; appropriate pins are automatically assigned.

I} Exportto CSVtie. 5| Configure in Drver Warnings

[EAGenerate aata

If the desired board is not displayed in the drop-down list for "Select Pin Configuration”, click on [Manage
Configuration] to open the "Manage Pin Configuration” window and select the desired board in the window.

Q Manage Pin Configurations

Multiple Pin Configuration Management

Modify pin configuration list or import/export external file

RABM4 EK (Current)

R?FA6M4AF3CFB.iincfi

R7FA2E1A92DFM.pincfg

O X

Add...
Remove
Rename...
Duplicate

Merge to...

Import...

Export...
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However, the "Select Pin Configuration" assignment will apply the SPI communication pin settings that

support PMOD Type 2A on the EK-RA2E1 board.

This sample software uses PMOD Type 6A, therefore it is necessary to change the 12C communication pin
settings that support PMOD Type 6A.

SCI2 is assigned to PMOD1 and SCI1 to PMOD?2 on the EK-RA2E1 board.

I2C communication is assigned to P301 and P302 on PMOD1(OptionType6A), and it is assigned to P401
and P402 on PMOD2.

After automatic assignment of "Select Pin Configuration", reconfigure in "Pin Configuration".

iE‘:,‘r‘ [FS3000_RAZE1_MNonOS] FSP Configuration <

Pin Configuration

= B8

Generate Project Content

Select Pin Configuration _§ﬂ Export te C5V file E Cenfigure Pin Driver Warnings
| RAZET EK w | Manage configurations... Generate data: | g_bsp_pin_cfg_2e1
Pin Selection i= = /%  Pin Configuration # 4 Cycle Pin Group
|T-,-|:e filter text | Name Value Lock  Link
 Other Pins ~ Pin Group Selection Mixed
w + Peripherals Operation Mode Simple [2C

Analog:ACMP v Input/Output

¢ Analog:ADC TXD1 :-Jcns

¢ AnalogANALOG RXD1 Hene

« Connectivity:IlC SCK1 \'JC"'E

w  Connectivity:5C] €151 done I
 SCI0 SDAT ¥ P401 d‘ =53
< sCi sCL « P40z Gl (=
¥ SCI2
SCla

+ Connectivity:5P|
Input:CTSU
Input:ICL
Input:KINT < >
Monitoring:CAC Medule name:  SCH
System:CGC Usage: When using Simple 12C mode, ensure port pins cutput type is n-ch open drain.

¥ Systern:DEBUG When switching between 12C and other modes, first disable,

¥ System:SYSTEM v

Pin Function | Pin Number
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To enable generation of pin settings, check [Generate data] check-box and enter a desired name in the text
field.

The entered name is linked to the pin configuration, therefore must use a unigue name that does not
duplicate with other pin configurations.

In our example, it is "g_bsp_pin_cfg_2e1”.

4% [FS3000_RAZE1_NonOS] FSP Configuration ¥ = O

Pin Configuration G

Generate Project Content

Select Pin Configuration _§ﬂ Export to C5V file E__:| Configure Pin Driver Warnings

| RAZET EK V| Manage configurations... Generate data: |g_b5p_pin_cfg_2e1

Pin Selection = = 1%  Pin Configuration ~ 2 Cycle Pin Group

|T-,-|:.e filter text | MName Value Link

w 4y Poris ~
PO

P1

Pz

P3

P4

Ps

Pa

Other Pins

w « Peripherals

Analog:ACMP

Analog:ADC
Analog:ANALOG
Connectivity:[IC
Connectivity:5CI = o
Connectivity:5P|

Input:CTSU

Input:ICL

Input:KINT hd

%4 L EE

L T T S

Pin Function | Pin Number
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Modify the configuration of individual components in the "Stacks" tabbed page.
Modify the settings of r_iic_master or r_sci_i2c according to the specifications of the target board.

To use the pins of the IIC, delete the "I2C Master Driver on r_sci_i2c" stack and then add the "I2C Master
Driver on r_iic_mster" stack.

SCI2 is assigned to PMOD1 and SCI1 is assigned to PMOD2 on the EK-RA2EL1 board.
To use PMOD1, set "Channel" to "2". To use PMOD?2, set to "1".

LTI ey ——— = g THSI00cRAGMA NanOS] FSP Configuration 5 =0

Stacks Configuration - 0 Stacks Configuration Ot
Threads & I B HALICommon Stacks &) New Stack > & D Remove | Theeods * & B e — R 4.
. — v mmon
v ";‘;"‘gz‘;@, Port Drver o jopert & g ioportvOPor @ q.£3000_sensord FS3I000 on m,£3000 ® ‘.;A:inpnn VO Port Driver on  ioport el | e
4 g F53000_sensord FS3000 on rm_fs3000 Driver on r_ioport @ 9.153000_sensord F53000 on rm_fs3000 et
® @ @ @
# o.commm 2 deicad Fr— @ o s
. - Device on
o @ mcomms x
 g.comms e buso o Slnarm Buson
®©
— >
Compare With » New 3 B 120 Master Driver on r_ilc_master
— Replace With L3 i 12C Master Driver on r_sci_i2c
wd td B et
T Resource Configurations. >
e validate
=g el L
P b R
port.
A Expor.
@ Module Resources.
O Runds >
& Debuoas »
Smmary | BSP | locks | Pins | Interrupts | Event Links | Stacks [Components Summary | BSP | Clocks | Pins | Intermupts | Event Links | € Stacks| Components|
[C] Properties 2 [2] Problems @ Smart Browser e S0
g_i2c0 12C Master Driver on r_sci_i2c
Settings Property Value
AP Info v Common
Parameter Checking Default (BSP)
DTC on Transmission and Reception Disabled
10-bit slave addressing Disabled
v Module g_i2c0 I12C Master Driver on r_sci_i2c
Name g_i2c0
Channel E
Slave Address 0x00
Address Mode 7-Bit
Rate Standard
SDA Output Delay (nano seconds) 300
Noise filter setting Use clock signal divided by 1 with noise filter
Bit Rate Modulation Enable
Callback (&) rm_comms_i2c_callback
Interrupt Priority Level Priority 2
RX Interrupt Priority Level [Only used when DTC is enabled]  Disabled
v Pins
SDA P302
SCL P301
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Enter the pin configuration name to use in "Pin Configuration Name" of "g_ioport 1/0 Port".

In our example, it is "g_bsp_pin_cfg_2e1”.

45% [FS3000_RA2E1_NonOS] FSP Configuration = 8
Stacks Configuration :
Generate Project Content
Threads — HAL/Common 5tacks 4| New Stack > 1| Remove
v £ HAL/Common — L[ — ~
48 g joport /ol gy Thread: not supported on deyice R7RABMAAFICER h & g_fs3000_sensord F53000 Flow Sensor (rm_fs3000) & gSDm_ldsL;{dTimer_. .
—+ g_fs3000_sensor0 FS3000 Flow Sensor (rm, {r_toport) enera (r-gpt)
4 fs3000_delay Timer, General PWM (r_gpt)
= | delay Timer, (r_gp ) ® @
Iy

e g_comms_i2c_deviced 12C Communication Device
(rm_comms_i2c)

®

A
I

& g_comms_i2c_bus0 12C Shared Bus (rm_comms_i2c)

Objects ®

A
I

& g_i2co12C Master (r_sci_i2c)

@ v
Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components
[T Properties | B Console B Renesas Debug Virtual Console | 3 Debug| 4 Search |} Smart Manual | =g Progress| @ Smart Browser g =0
g_ioport /O Port (r_ioport)
Settings  Property Value &
APlInfo | ¥ Medule g_ioport IO Port (r_ioport)
MName g_ioport
Port 1 ELC Trigger Source Disabled
Port 2 ELC Trigger Source Disabled
Port 3 ELC Trigger Source Disabled
Port 4 ELC Trigger Source Disabled
Port B ELC Trigger Source Disabled
Port CELC Trigger Source Disabled
Port D ELC Trigger Source Disabled
Port E ELC Trigger Source Disabled
Pin Configuration Name g_bsp_pin_cfg_2e1
w Pins
TCK P30
™ DA v

If an error is displayed in other stacks, modify the specified item according to the displayed error.

Press [Generate Project Content] to generate files.
Build the project.

Select [Debug Configurations] from the menu and modify the debugger settings according to the
specifications of the emulator to be connected to the target board.

6.1.3 Changing toolchain setting

If you want to use a toolchain other than the GCC ARM Embedded toolchain, copy RA_FS3000.c (Non-
0OS) or fs3000_sensor_thread_entry.c, sensor_thread_common.c, and sensor_thread _common.c
(FreeRTOS, Azure) from this project to create a new project.
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6.2 RX Sample Project

Use the following procedures to modify a sample project.
This section describes an example of modifying the sample project "FS3000_RX65N_NonOS" so that it can

be used on the RSKRX231 board.

6.2.1 Importing the Sample Project
Select [Import] from the menu.

The "Import" window will appear. Select "Rename & Import Existing C/C++ Project into Workspace" in the

window and press the [Next] button.

& Import O X

Select

Rename and Import and Existing C/C++ Project into the workspace

Select an import wizard:

type filter text |

w = General
[ Archive File
(& CMSIS Pack
4 CMSIS Pack
=% Existing Projects into Workspace
() File System
e GNUARM-NONE/RZ(DS-5) project conversion to GCC ARM Embedded
[C] Preferences
[ Projects from Folder or Archive
=% Rename & Import Existing C/C++ Project into Workspace
e Renesas CCRX project conversion to Renesas GCC RX
& Renesas C5+ Project for CA7EKOR/CATEKO
e Renesas C5+ Project for CC-RX and CC-RL
& Renesas GitHub FreeRTOS (with loT libraries) Project

ae (20 CfCa s

Finish

Cancel

Press the [Browse] button to open the "Select Folder" window.
Select the folder of the original project for the current device from a list of imported sample projects and

press the [Select Folder] button.

FS3000_RA6M4_FreeRTOS
FS3000_RA6M4_NonOS
FS3000_RL78G14_NonOS
FS3000_RX65N_FreeRTOS
FS3000_RX65N_NonOS

Folder:

v

<

.metadata
FS3000_RA6M4_FreeRTOS
FS3000_RA6M4_NonOS
FS3000_RL78G14_NonOS
FS3000_RX65N_FreeRTOS
FS3000_RX65N_NonOS

FS3000_RX65N_NonOS

@ Select Folder X
“— Mt » e2_studio > workspace o p
Organize v New folder -
workspace o) Name Date modified Type 2
.metadata

Cancel

Select Folder
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Enter the project name, select the original project for the current device, and press the [Finish] button.

a Import

Rename & Import Project

Select a directory to search for existing Eclipse projects.

Project name: | FS3000_RX231_NonQS

Use default location

C:¥Users¥

Create Directory for Project
default
Import from:
(®) Select root directory: | C:¥Users¥uxxxuxxx¥e2_studio¥workspace v

(O Select archive file:

Projects:

Browse...

Browse...

w

<

FS3000_RX65N_NonQS (C:¥Users¥xxxxxxxx¥e2_studio¥workspace¥ FS3000_RX65N_Non

Options
[JKeep build configuration output folders

(&)

Cancel
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6.2.2 Changing the Device

Select the imported project from the project tree and right-click on int to open the context menu. Select
"Change Device" from the menu.

{5 Project Explorer 2 B Y 8§ = 0O
L FS3000_RA6M4_FreeRTOS
@ FS3000_RA6M4_NonOS
3 FS3000_RA6M4_NonOS
£S5 FS3000_R¥221 NS MHarrhwaraNahiin]

@ Fs3000R 4
1 FS3000 R Build Targets >

Index >
Build Configurations >

© RunAs >

1> DebugAs >
Restore from Local History...
MISRA-C >

3 (/C++ Project Settings Ctri+Alt+P
Save build settings report
Change Device

%7 Run C/C++ Code Analysis
Team >
Compare With >

W System Explorer

@ Command Prompt

V] Validate
Configure >
Source >
Properties Alt+Enter

Select a desired board or device in the "Change Device" window and press the [Next] button.

Q Refactoring O X
Change Device

Select the new device for FS3000_RX231_NonOS '::faﬂ

Current Device: RSFS65NEDxFB
Current Board: EnvisionRX&5N

Target Board: | RSKRX231 "

Download additional boards...

Target Device: | R5F52318AxFP

Unlock Devices...

I:_?.’I < Back Finish Cancel

o
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If a warning message appears, read it and check if there is a problem in proceeding with the procedure.
Press [Next] to move to the next step.

& Refactoring O X
Change Device o
Review the information provided in the list below. Click 'Next >' to =g

view the next item or 'Finish'.
Found problems

* This change cannot be undone. Please make sure you backup this project before

No context information available

'\Z' < Back Einish Cancel

The changes you have made in the settings will be displayed. Press the [Finish] button to apply the changes
to the project.

& Refactoring O X
Change Device o

The following changes are necessary to perform the refactoring. =
Changes to be performed 4 ¢ | 7 -

v [v] @& Change Device for FS3000_RX231_NonOS
v M @& Launch Configurations
@, FS3000_RX231_NonOS HardwareDebug
@) Build Settings
& Project Files
M, Smart Configurator

No preview available

]
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6.2.3 Modifying Settings of the Smart Configurator

On the project tree, double-click on the .scfg file of the imported project in which the target device has been
changed; the Smart Configurator window will open.

3

§ =0

Jar

&5 Project Explorer 3 = ]
v =5 FS3000_RX231_NonOS [HardwareDebug)

i Includes

2 src

= output

(= trash

10+ FS3000_RX_NonOS.scfg

=| FS3000_RX231_NonOS HardwareDebug.launch

Select the "Board" tabbed page to check that the board and device have been changed correctly.

{55 FS300x_RX NonOS.schg 2 =g

icl

Generate Code | Generate Report

E

Device selection

Device selection 2 e

Board: | RSKRX231 (1.00) Ve
Device: | RSF52318AxFP

Download more beards...

Overview | Board | Clocks | System | Components | Pins| Interrupts

Set up the clocks in the "Clocks" tabbed page according to the specifications of the target board to be used.

£ FS3000_ R NonOS scf = o -FSU00 RX NenOSsclg 11

Clocks configuration = Clocks configuration g )
@
|
= f—
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Modify the settings of individual components in the "Components" tabbed page according to the
specifications of the target board.

As SCI8 is assigned to PMOD on the RSK RX231 board, change the setting of "MCU supported channels for
CH2" to "Not supported" and "MCU supported channels for CH8" to "Supported" in r_sci_iic_rx.

Check the settings of "SSCL8 Pin" and "SSDAS8 Pin" for "SCI8" under "Resources".

FS3000_RX_NonOS.sclg 18 FS3000_R%_NanQSscfg

Software component configuration 3 & Software component configuration o bt

rTRRRRRRERRRRRRRRBRRRRER

Overview | 8oard | Giocks | System | Components [ Pins| Intemupts Overview | Board | Clacks | System | Compenents| Pins| intermupts

Open the "Pins" tabbed page and check that functions are assigned to the SCI8 pins in the "Pin function”
panel.

£ ~FS3000_R¥_NonOS.scfg 12 =g

Pin configuration &l

Generate Code  Generate Report

Hardware Resource  [# [5) |3 &%  Pin Function L \ ‘” _Q| PR

Type filter text | [tvpefilter text (* = any string, 7 = any character) | [an S

w TMR2 ~
wi TMRS
~ 1 Serial communications inte
Wi SCID
W SCh
Wi SCis
i SCI6
@ sci8
i SClo

Enabled  Function Assignment Pin Number
CTss # Not assigned # Not assigned
RTS8 # Notassigned # Notassigned
RXDB # Not assigned # Not assigned
SCK8 # Notassigned # Notassigned
SMISO8 # Notassigned # Notassigned
sMosia # Not assigned # Not assigned
ssa# # Notassigned # Notassigned
& ’ I

& 7 ’

<08 # Not assigned # Not assigned

W scih2
2 DA interface
v off 12C bus interface
W RiCO
v 8} Serial peripheral interface
W RSPI0
) Serial sound interface
## CAN module
#f#f 5D host interface
offf USB 2.0 host/function moc
~ G, 12-bit A/D converter
W 512AD0
G, 12-bit D/A converter
~ %, Comparator B
W CMPBO
W CMPB1
w CMPB2
W CMPB3

ONNOOOOO0Oog

% Capacitive touch sensing v
% Analog power supply
£ /O ports S

< > < >

Pin Function  Pin Number

Overview | Board | locks | System | Components | Pins | Interrupts

As the use of PMOD Type 2A (extended SPI) is specified in the RSK RX231 board information, a warning
message will appear when 12C is used, but this does not produce any problems.

To connect a sensor board, a board for converting PMOD Type 2A to PMOD Type 6A is necessary.
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Press the [Generate Code] icon to generate code.

46} * FS3000_RX_NonOS.scfg 5%

Overview information
= General Informatior]
This editor allows you to modify the settings stored in configuration file (.scfg)

Board
Allow board and device selection

Clocks

Allow clock configuration

Components

Allow software component selection and configuration

Pins.

Allow general pin configuration and pin configuration for selected software component

Interrupt

Allow general interrupt configuration and interrupt configuration for selected software compenent

on User's Manual, Release Note Appl

Click here to get meore ication Notes Tool News

~ Cumrent Configuration

Selected board/device: RSF52318AxFP (ROM size: 512 Kbytes, RAM size: 64 Kbytes, Pin count: 100)

Generated location (PROJECT_LOCH): |src¥sme_gen

Selected components:

&l =

Generate Code  Generat:

Application under
development

~Components
Middleware
Device '
driver RTOS
e——————— 2 bine

Edit...

Companent Version Configuration

© Board Support Packages. (r_bsp) 566 r_bsplused)

© FS3000 Sensor Middleware (r_fs3000_n) 100 r_hs300x_re{used)

© IIC Communication Driver Interface Middleware (r_co..  1.00 r_comms_i2c_n{used)
© RIIC Multi Master I2C Driver. r_riic_rx) 246 v_ric_ri(used)

@ Simple IIC Driver. (r_sci_iic_nx) 246 r_sci_iic_rc(used)

Overview | Board| Clocks | System| Compenents| Pins | Interrupts|

Build the project.

Select [Debug Configurations] from the menu and modify the debugger settings according to the
specifications of the emulator to be connected to the target board.

6.2.4 Changing toolchain setting

If you want to use a toolchain other than the CC-RX toolchain, copy RA_FS3000.c (Non-OS), or main.c
and fs3000_sensor_thread_entry.c (FreeRTOS), or fs3000_sensor_thread_entry.c,
sensor_thread_common.c, and sensor_thread_common.c (Azure) from this project to create a new project.
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6.3 RL78 Sample Project
To change the target device of RL78 family, a new project should be created.

This section describes an example of creating a new project that can be used on the RSK RL78/G1G board.

6.3.1 Creating a New Project
Select [File] - [New] — [Renesas C/C++ project] — [Renesas RL78] from the menu.

Select the template "Renesas CC-RL C Executable Project” and press the [Next] button.

&) New C/C++ Project [m] X

Templates for Renesas RL78 Project

GCC for Renesas RL78 C/C++ Library Project ~
CfCes FETZm A G/C++ Library Project for Renesas RL78 using the
GCC for Renesas RL78 Toolchain.

LLVM for Renesas RL78 C/C++ Executable Project
FE=m A G/C++ Executable Project for Renesas RL78 using
LL VM for Renesas AL 78 Toolchain.

LLVM for Renesas RL78 C/C++ Library Project
= A (/C++ Libraty Project for Renesas RL78 using LLVM
for Renesas RL 78 Toolchain.

Renesas CC-RL C Executable Project
=2 A CExecutable Project for Renesas RL78 using the
CCRL toolchain.

Renesas CC-RL C Library Project
=N A C Library Project for Renesas R 78 using the CCRL

#anl-hain
£ >

@' < Back Finish Cancel

Enter the project name (example: "FS3000_RL78G1G_NonOS") and press the [Next] button.
a8 o x

New Renesas CC-RL Executable Project

MNew Renesas CC-RL Executable Project

Project name: | H5200x_RL78G1G_Non GQ

Use default location

C:¥Users¥a5020534%¥e2_studio¥workspace¥HS5300x_RL78G1G_NonOSs Browse...

Create Directory fi

default
Waorking sets
[1Add project to working sets MNew..
Selec
@ < Back B Cancel
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Change "Target Device" to a desired device (example: R5F11EFA) and press the [Next] button.

a8

Device Selection

You can filter devices by regular expression

Search Device

Device ROM Fin
RL78-
RL78 -
RL78-
RL78 -
RL78 -
RL78 -
RL78 -
RL78-
RL78 -
RL78-
RL78 -
RL78 - G1F

v RL78-GI1G

RL78 - G1G 30pin
RL78 - G1G 32pin
v RL78 - GIG 44pin
RSF11EF8
v RSFIIEFA
RSF11EFA
RL78 - GIH
RL78 - G1K

G1C
G1D
GIE

1KB 16 KB 44

o x Q
New Renesas CC-RL Executable Project
Select toolchain, device debug settings
RTOS Smart Co.. Peripher..  * Tl g
Language: ®C Ocs+
Toolchain: Renesas CCRL ~
Toolchain Version: | v1.10.00 ~
Manage Toolchains...
Device Settings
Target Board: | Custom - ‘
Target Device: | RSFTIEFA
Unlock Devices...
Endian: | Little
Project Type: | Default
X <
v
cnce <k

Configurations
Create Hardware Debug Configuration
E1/E20 (RL78) ~

[ Create Debug Configuration

RL78 Simulator v

[[] Create Release Configuration

Finish Cancel

Select the checkbox for "Use Peripheral Code Generator" and press the [Next] button.

& m] ®

New Renesas CC-RL Executable Project
Select Coding Assistant settings
Use Smart Configurator &
Use Peripheral Code Generator
[The e2 studio peripheral code generator automatically generates programs (device drivers) for MCU peripheral functions (clocks,

timers, serial interfaces, A/D converters, DMA controllers, etc.) based on settings entered via a graphical user interface (GUI).
[Functions are provided as application programming interfaces (APls) and are not limited to initialization of peripheral functions.

Press the [Finish] button.

Automatic 3

usrt| o generation Application under

csl imer of peripheral development

o function Software

DiA Port settings Middieware

4 Deviee | 1
OMA | Clock chver | RTOS | |
|t ] e < Microcontroller
Py it Gone

=} m] X
New Renesas CC-RL Executable Project p—
Summary of project "HS300x_RL78G1G_NonOS" |
TOOLCHAIN NAME : Renesas CCRL
TOOLCHAIN VERSION:  v1.10.00
GENERATION FILES:
generate¥cstart.asm
generate¥hdwinitasm
generate¥stkinitasm
lgene.atezmdmne h
@ <Back Next > [
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6.3.2 Settings of the Code Generator

Modify the pin assignment in the "Pin assignment" tabbed page for "Common/Clock Generator" according to

the specifications of the target board to be used.

)

25 Peripheral Fun... 2 [ Code Preview £ Device Top View £ Device ListView [ Properties

Pin assignment  Glock setting  Block diasram  On-chip debus setting  Gonfirming reset source  Safety functions

Pin assignment setting

Once the pin assignments have been fixed it is not possible to change them later.
# new praject must be created to chamgs the settings

PIOR register Function Port setting

FIORII, PIORID | TRJIOO FO1 &
PIOR13, PIORI2  TRJOD P30 &
<

25 Peripheral Fun... 51 ¥ Code Preview Ej Device Top View 2 Device ListView [ Properties 3 FIT Configura.. = O

Pin assignment

Operation made setting
(®) High-speed main made 4.0 (W) = WDD £ 55 (V)
(O High-speed main mode 3.6 (W) < WDD < 55 (W)
(O High-speed main made 2.7 (W) = WDD £ 55 (V)
(O Low-speed main made 27 (V) £ WDD < 55 (V)
Main system clack (fMAIN) setting
(®) High-speed OCO (fIH)
High-speed OCO clock setting

() High-speed system clock (FMX)

Frequency |48 (tHOCO=43, fH=24) | (MHz)

High-speed system clock setting

[]Dperation
Frequency 5 (MHz]
Stable time 218/1% 624208 ()

Low-speed oscillation clock (fIL) setting

—

Intervsl timer operation clock/Timer RJ count source setting

Tnterwal timer gperation clock/Timer Bl count sourdStop | 16 (kHz)

GPU and peripheral clock setting
GPU and peripheral clock (fOLK)

ww

P FT Configura.. = O
%] Generate Code B B
-
v

>

Modify the clock settings in the "Clock setting” tabbed page for "Common/Clock Generator” according to the
specifications of the target board.

%] Generate Code &

Block diagram On-chip debug setting  Gonfirming reset source  Safety functions @
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Select "Used" for "On-chip debug operation setting" in the "On-chip debug setting" tabbed page for
"Common/Clock Generator".

%5 Peripheral Fun... 3 [ Code Preview 3} Device Top View £ Device List View [T Properties i FIT Configua.. = B
% Generate Code B &
Pin assienment  Glock setting  Block diagram - O "\S; Gontirming reset source  Safety functions 2

On-chip debug operation setting

() Unuged (@) Used
RRM function setting
) Unused @ Used

Security ID getting
Use Security ID
Security ID |UxUUUUUUUUUUUUUUUUUUUU

Security ID authentication failure setting
() Da not erase flash memory data

@ Erace flash memory data

To use the serial array unit, set the channel assigned to PMOD on the target board to "llICxx" in the "Serial
Array Unit" or "Serial" tabbed page.

Note: The corresponding pin must be selected as N-ch by "Port".

£l ~Peripheral Fu.. 52 [ Code Preview 5 Device Top View Ej Device ListView [ Properties J5FIT Configura.. =

F2 ] b7} g8
%] Generate Code (2 £
Serisl Array Uit 0 -
Channel UARTO UARTI GSI0 OG00
Function
Channel 0
Charnel 1
Charnel 2
Charnel 3
v
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RA Family, RX Family, RL78 Family

In the tabbed page for IICxx enabled in the serial array unit, set "Transfer rate" to 400000 or 100000, set
"Transfer end interrupt priority" to a desired value, and enable all functions under "Callback function setting".
Note : When using a serial array unit, the Nch open drain of the pin to be used is set automatically. If an error

icon on the port was displayed, open the Ports tab and check the port settings.
i |

5] Generate Code 2]

B3 *Peripheral Fu... 53 [ Code Preview Fj Device Top View B3 Device List View [ Properties i FIT Configura...
-

Serial Array Unit 0
Channel UARTD UARTI G500 M
Transfer rate setting
Transfer rate 100000 ~ | (bps)  (Actual value: 1000000

Interrupt setting
Transfer end interrupt priority (INTICO0) Low
Master error

Callback function setting
Master reception end

Master transmission end

To use the serial interface IICA, select "Single master” in the "Transfer mode" tabbed page for the channel

Z
%] Generate Code (B &
~

assigned to PMOD on the target board in the "Serial Interface IICA" or "Serial" setting window.
P FIT Configura.. = 0

25l “Peripheral Fu.. 37 [if Code Preview 2! Device Top View &) Device List View [T Properties

4! Setting

(O Unused
(@) Sinele master
) Slave
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In the "Setting" tabbed page for the channel set to the single master, set "Operation mode setting" to either a
combination of "Fast mode" and "400000" or a combination of "Standard" and 100000, set the interrupt
priority to a desired level, enable all functions under "Callback function setting”, and disable "Callback
function enhanced feature setting".

5 *Peripheral Fu... 3% | [&f Code Preview £ Device Top View ] Device List View [T] Properties § FIT Configura.. = B

%] Generate Code @] §

Transter mods ; ~
Glock mode setting
Ok @ @ 10LK/2
Local address setting
s
Operation mode setting
(@) Standard () Fast mods/Fast made plus
Transter clock (FSGLY 100000 (bps)  [Actual valus: 99173 554)
\ £80L :
—
| |
V[ Row t -
; i
soL0 7 o
R A
i || tr
Interrupt setting
Gommunication end interrupt priority (INTIGACH
Callback function setting
Master transmission end Master reception end Master error
Callback function enhanced feature setting
[[] Generated stop condition in master transmission/reception end callback function
v
< >

On the [General setting] tabbed page for a desired channel of the timer array unit or a desired TAU of the
timer, select "Interval timer" under "Functions".

= 0
5] Generate Code {37 &

2 "Peripheral Fu.. 22 ¥ Code Preview £ Device Top View E3 Device List View [T] Properties & FIT Configura...

General setting  Ghannel 0 Channel | Channel 2 Gharnel 3 ~
Functions
Ghannel 0

Channel 1 [ Unused ~]
Channel 2 | Unuized w |
Channel § | Lnused ]
v
< >
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In the page for the channel set to the interval timer, set "Interval value" to "100 ps", enable timer interrupts,
and set the interrupt priority to a desired level.

4 Peripheral Functions % Generatecode (2] § = B

TAUD TaUl TMRJO TMRDO TMRD! TMRGO

General setting  Channel 0 Channel 1 Channel 2 Ghannel §

Interval timer setting
Interval value (16 bits) us | (Actual value: 1000

[] Generates INTTMOO when counting is started

Thterrupt setting
End of timer charinel 0 count, generate an interrupt (INTTMOD)

Priority Low ~

Press the [Code Generate] button to generate code.

6.3.3 Modifying the Generated Code
Perhaps Code Generator output destination different from this sample software, because Code Generator

version differs depending on the MCU used.
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Openr_cg_sau_user.c, r_cg_iica_user.c, or r_cg_serial_user.c and add the following code.

Definition for including r_comms_i2c_if.h:

/*************************************************************************

Includes

L d b b I b b b b b A b A b I b A b A b b b b b b A b b A b b b b b b b b A b A b A b b b b b b b b b b b b b b b b b 4
#include "r cg macrodriver.h"

#include "r cg sau.h"

/* Start user code for include. Do not edit comment generated here */
#include “r_comms_i2c_ if.h”

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

#include "r cg userdefine.h"

Addition of the rm_comms_i2c_bus0_callback() function to the callback function:

Specify the "false" parameter for the transmission and reception end callback functions and the "true"
parameter for the error callback function.

/*************************************************************************

* Function Name: r iic00 callback master error

* Description : This function is a callback function when IICO0 master err
* Arguments : flag -

* status flag

* Return Value : None

dAhkkhkhkkhhkkhhkhhkhhkhhkhhkhkkhkhkhkhkhkhk bk kb hkhhkhhk bbbk bk hkhkhkhkhkhk bbbk hkhhhkkhkhhkhkhkhkhkhkhkhkhkhkkx*k
static void r_iic00_callback_master_ error (MD_STATUS flag)
{
/* Start user code. Do not edit comment generated here */
rm_comms_i2c_busO_callback (true) ;
/* End user code. Do not edit comment generated here */

}

/*************************************************************************

* Function Name: r 1iic00 callback master receiveend
* Description : This function is a callback function when IIC00 finishes
* Arguments : None
* Return Value : None
R I b b b b b b b d b b b b b b b b A b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i b b b b b b b b b b b b
static void r_iic00_callback_master_ receiveend (void)
{
/* Start user code. Do not edit comment generated here */
rm_comms_i2c_bus0_callback (false) ;
/* End user code. Do not edit comment generated here */

}

/*************************************************************************

* Function Name: r iic00 callback master sendend
* Description : This function is a callback function when IIC00 finishes
* Arguments : None
* Return Value : None
R IR b b b b b I 2 b b b b b b S S g b b b b b b g g g b b b b b b Sh g b b b b b b b S g b b b b b b Sh dh g b b b b b b b dh 2 g b b b b b b Y
static void r_iic00_callback_master_ sendend (void)
{
/* Start user code. Do not edit comment generated here */
rm_comms_i2c_bus0O_callback (false) ;
/* End user code. Do not edit comment generated here */
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Opent_cg_tau_user.c orr_cg_timer_user.c and add the following code.

Declaration of external for the (sensor_name)_delay_callback() function:

/*************************************************************************

Global variables and functions
PR I I b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b 4

/* Start user code for global. Do not edit comment generated here */
extern void £s3000_delay callback(void);
/* End user code. Do not edit comment generated here */

Addition of the call of the (sensor_name)_delay_callback() function to the timer interrupt callback function:

/*************************************************************************
* Function Name: r tau0O_ channel0 interrupt

* Description : This function INTTMOO interrupt service routine.

* Arguments : None

* Return Value : None
PR I I b b I b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b 4

static void near r_tau0_channelO_interrupt (void)

{

/* Start user code. Do not edit comment generated here */
£s3000_delay callback() ;
/* End user code. Do not edit comment generated here */

Opent_cg_tau.c or r_cg_timer.c and add the following code.
Define the R_TAUO_Channel0_Reset() function in the user code description part:

void R_TAUO_ChannelQO_Reset (void)

{
/* function not supported by this module */

Opent_cg_tau.h or r_cg_timer.h and add the following code.
Declaration of prototype for the R_TAUO_Channel0_Reset() function:

/*************************************************************************

Global functions
RIS S S b b b b b S S S 2 b b b b b I S S i b b b b b S S I S b b b R IR S S S S b b b b b S S S i b b b b b S S S i b b R IR IR S S g i b b b b3
void R _TAUO Create (void);
void R _TAUO_ ChannelO_Start (void);
void R _TAUO_ChannelO_Stop (void) ;
/* Start user code for function. Do not edit comment generated here */
void R TAUO_Channel0O Reset (void) ;
/* End user code. Do not edit comment generated here */
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Open r_cg_main.c or r_main.c and add the following code.

Declaration of prototype for each function:

/*************************************************************************

Global variables and functions

ER i b b b b b b b b b e b I b b b b b b db b e b db b db b b b b b b ab b db b d b b b b b b b b b b ab b db b b b b b b b b b b b b b b d b b b b b b i
/* Start user code for global. Do not edit comment generated here */

void g comms_i2c_busO_quick_setup (void) ;

void demo err(void) ;

void g £s3000_sensor0_quick_setup(void) ;
void start £s3000_demo (void) ;
/* End user code. Do not edit comment generated here */

Addition of the following code to the main() function:

/* Open the Bus */
g _comms_i2c bus0 quick setup();

/* Open FS3000 */
g fs3000 sensor0 quick setup();

while (10U)
{

start £s3000 demo () ;
}

Define of the g_comms_i2c_bus0_quick_setup() function and the demo_err() function:

void g _comms_i2c_bus0_quick setup (void)
{

/* bus has been opened by startup process */

}

void demo_err (void)

{

while (1)
{
// nothing
}
}
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6.3.4 Modifying Sample Source Files

Right-click on the "application" "general" "r_bsp" "r_comms_i2c_rl" "r_config" "r_fs3000 _rl" folder in the
project tree of the sample project "FS3000_RL78G14 NonOS" and select "Copy" from the context menu.

Then, right-click on the "src" folder in the newly created project and select "Paste" from the context menu to

paste the copied files to the folder.

5 Project Explorer X

v 7% ZMOD4410_RL78G14_NonOS

;;-? Binaries

[ Includes

2 generate

w 8 ere

(= application
(= general
= r_bsp
(= r_comms_i2c_rl
= r_config
= r_zmoddxxx

TR P PR PR DEEE E

minit.c
2L Debug
=] L78G14_MonOS.repe
[x] | RL78G14_MenOS HardwareDebug.launch
~ % ZMoD! L78G1A_NonOS
B 3
e
Fra.

[X] ZMOD4410_RL78G1A_NonOS HardwareDebug.launch
%% Code Generator

BT § =0
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Open r_comms_i2c_rl_config.h in the r_config folder and modify the values of the following definitions.

e COMMS_I2C_CFG_BUSX_DRIVER_TYPE
« COMMS_[2C_CFG_BUSx_DRIVER_CH

When channel 0 of the serial array unit is used:

/* SPECIFY DRIVER TYPE, CHANNEL NO. */
/* For Bus No.0O */

Driver type of I2C Bus */
#define COMMS I2C CFG BUSO DRIVER CH (0)

/* Channel No.

#define COMMS I2C_CFG_BUSO DRIVER TYPE (COMMS_DRIVER_SAU_I2C)

*/

/*

When channel 0 of the serial interface IICA is used:

/* SPECIFY DRIVER TYPE, CHANNEL NO. */
/* For Bus No.0O */

type of I2C Bus */
#define COMMS T2C CFG BUSO DRIVER CH (0)

#define COMMS I2C_CFG_BUSO DRIVER TYPE (COMMS_DRIVER_I2C)

/* Channel No.

/* Driver

*/

For the other definitions, refer to section 5, Configuration Settings.

When "serial array unit", "serial interface IICA", or "timer array unit" is used as a peripheral function name in

the code generator, modify the sample source code as follows.
src/general/r_smc_entry.h
Modify "r_cg_serial.h" to "r_cg_sau.h" or "r_cg_iica.h™:

Modify "r_cg_timer.h" to "r_cg_tau.h":

Includes

#include "r cg macrodriver.h"
#include "r cg sau.h"
#include "r cg tau.h"
#include "r cg port.h"
#include "r cg cgc.h"
#include "r cg userdefine.h"

/*************************************************************************

R R I b b Ih S S Ih b 2 Sh b b 2h S b S 4h b b 2h b b 2 Sh b b db Sh b 2 Sh b b 2b Sh b 2 Sh Sb b S Ih b 2h Sh Ib b Sh b b 2 Sh b b 2h b b b dh b b 2h Sh b 2 4h b 2b e 3
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Open the "Properties" window for the project.

Select [C/C++ Build] — [Settings] in the "Properties" window to open the "Settings" panel.

{8 Properties for HS300x_RL78G1G_Non0S ] %
Settings Grv §
Resource
Builders o
v Q/C+ Build Configuration: | HardwareDebug [ Active] ~ | | Manage Configurations.
Build Varisbles
Environment
Logging & Tool Settings Toolchain Device #' Build Steps Build Artifact Binary Parsers @@ Errc ¢
Settings
Stack Analysis ~ & Commen Command: [ cer |
Tool Chain Editor &= ceu Alloptions: [ cpuess -
s+ General (3 Device dev="C/Users/as090534 eclipse/com.renesas.platfo
e p pl
McU (% Miscellancous rm_1435678475/DebugComp/RL78/RL78/Common/D
Project Natures v & Compiler RSF11EFA.DVF" -msg_lang=english
Project References ~ (& Source
Renesas QE (& Language
Run/Debug Settings (22 Object Expert settings:
Task Tags @ Optimization Command [¢te o MAND) S(FLAGS] ${OUTPUT_FLAG] S(OUTPUT_PR]
Validation (% Output Code line pattemn:
(% Miscellaneous
(5 MISRA C Rule Check
(5 User
v & Assembler
v (& Source
&8 Language
(2 Object
(2 Optimization
(5 Miscellaneous
(5 User
v B Linker v
>

RO1AN5898EJ0103 Rev.1.03

Page 57 of 62
September 7, 23

RENESAS



RA Family, RX Family, RL78 Family

FS3000 Sample Software Manual

Select [Compiler] — [Source] in the "Tool Settings" tabbed page and press the [Add] icon.

Press the [Workspace] button in the [Add directory path] dialog box and a list of projects will appear. Select
the "src" folder for the newly created project in the list and press the [OK] button.

Select the checkbox for "Add subdirectories" and press the [OK] button.

18} Properties for HS300x_RL78G1G_NonOS

[m] x
Sestings S
Resource
Builders v & Common Include file directories (-1) 8
& ceu
v C/C++ Build B Device ${TCINSTALL)
Build Variables g ${ProjDirPathy/generate
Environment & Miscellaneous "S{workspace_loci/§{ProjNamel/src}”
h ~ i Compiler
Logging e
w (22 Source
Settings & L
Stack Analysis &%b ”tq”age
Tool Chain Editor = s J:‘ .
C/C++ General 4 Dpt"“':z“;”
mcu 4 M:‘s::l\aneois Include files at head of compiling units (-preinclude) & ] 2
Project Natures =
(% MISRA C Rule Check
Project References
5 User
Renesas QF 5 Assembl
Run/Debug Settings v® e
v (32 Source
Task Tags = L
Validation G onguage
(2 Object
(2 Optimization
(E Miscellaneous
(5 User Macro definition (-D) LER AR
~ i Linker
v (& Input
(% Advanced
2 List
(2 Optimization
(2 Section
(B Device e
< >
@ e G
&) Folder selection m] X
Select one or more Workspace Folders
00 HS300x_RAGM4_FreeRTOS
3 HS300¢_RAGM4_Non0S
5300 RL7861G Non
< (= settings
£ generate
a Add directory path | i
13 HS300x_RXE5N_NonOS
Directory:
Add subdirectories
e —
oK Caneel  ({ Worispace, J | File system.. ) Conca
& Properties for H5300x_RL78G1G_Non(0S [m} X
Setige Grod
Resource —_—————
Builders v & Common Include file directories (1) E88 -~
@ o -
v C/C++ Build = Device S{TCINSTALL}/inc
Build Variables % §{ProjDirPath}/generate
Environment 2 Miscellaneous - §{ProjName)/sr
Loagin v I Compiler
9919 v (& Source Siworkspace loc:/${ProjNamel/src/hs200x/r_comms_i2c rl/inc)”
Seltipe] 3 Language "${workspace_loc:/${ProjName}/src/hs300x/r_hs300x_rl/inc/api}"
Stack Analysis % Obi orkspace_loc:/${ProjName}/src/hs300x/inc}”
Tool Chain Editor =2 ject bl ann PO A T
Con Gemeral  Optimization <
5 Qutput Code -
Mcu - Include files at head of compiling units (-preinclude) 43 &) &
’ (2 Miscellaneous
roject Natures -
(2 MISRA C Rule Check
Project References -
3 User
Renesas QF © s
Run/Debug Settings v® e
v (& Source
Task Tags .
Validation (5 Language
- % Object
&} Add directory path X 1% Optimization
8 Miscellaneous
Directory: B User Macro definition (-D) a8
v 1 Linker
| ${workspace_loc:/${ProjName}/src} v & Input
(2 Advanced
(2 List
(@ Optimization
- n (& Section
( Add subdirectories ) 3 Device .
< >
° Cancel ‘Workspace... File system... @ o Cancel
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Select [Compiler] — [Source] — [Language] in the "Tool Settings" tabbed page and change the setting of
"Language standard of C language" to "C99 language standard".

Press the [Apply and Close] button to close the "Properties" window.

Build the project.

Resource
Builders
v C/C++ Build
Build Variables
Environment
Logging
Settings
Stack Analysis
Tool Chain Editor
/= General
Mcu
Project Natures
Project References
Renesas OF
Run/Debug Settings
Task Tags
Validation

2
@

{8 Properties for HS300x_RL78G1G_Non0S

Settings

Configuration:  HardwareDebug [ Active]

& Tool Settings Taolchain Device & Build Steps

v 8 Common
@& cpu
(B Device
(£ Miscellaneous
v & Compiler
~ (B Source
38 Language
(& Object
(B Optimization
(2 Output Code
(B Miscellaneous
(8 MISRA C Rule Check
5 User
v B Assembler
v (% Source
3 Language
(B Object
2 Optimization
(& Miscellaneous
B User
~ B Linker
~ (2 Input
(8 Advanced
& List
(B Optimization
(& Section
5 Device
~ (B OQutput
(% Advanced
(8 Miscellaneous
B User
v B Converter
(2 Output
(B Hex format
(% CRC Operation
(B Miscellaneous
& User

| | Manage Configurations..

Build Artifact Binary Parsers @ Error Parsers

[ Check function without prototype declaration (-refs_without_declaral

Maximum size of a variable (-large_variable) | 0«7 bytes

[ Allow nested comments (-nest_comment)

Character encoding (-character_sef)

UTF-&

Language standard of C language (-lang) (99 lanquage standard

[ Compile strictly according te the standards (-strict_std)

>

Restore Defaults Apply

Apply and Close. Cancel

Select [Debug Configurations] from the menu and modify the debugger settings according to the
specifications of the emulator to be connected to the target board.
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7. Viewing Air Velocity Data
Use the following procedure to view air velocity data in real time.

After executing debugging, select [Window] — [Show View] — [Expressions] to open the [Expressions]
tabbed page.

jems G DebuggerConsele. @ 37-+:7577- () Mevery
Outuging]

oo
ST,

ssosecure oz

- o8%0_caLLsAcK sTARS warTs

“EE te-0-=0

s ooz © @ ow & o
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Right-click on the added variables and select [Enable Real-time Refresh].

2l S QAR BOT RS il v | on

Hea % Sen. BMed. 0 wh A Dge 3

Sopresin e

P >
Frd.

% g v apreznen,

g = ime
)
oL auick setuni;
Rogsters i) Dsbug el [f Prodiens @ Ostugges Conscle. W A¢-h707= () Memary = apvEEMe-0-=0
1 Dby, i (Rereso GO Hardoare Do)
BT -
axsionn errrrererereereer
vy FrtarrrCrCrTererr

SDsere owcar O e @ ow @

Start debugging, and the values of the variables will be updated in real time.

Votd §_conms_13c_besd_quick_setup(s
eid 3008 sensord auick setupi

Static volatile (lest

“vetd start_demo(vote)

shile (1)

suteh (sequerce)
i

case 0e_ sequence_s
{

51 000020 §5_cem_calissck ststus = DS CALLBACK STATS WAIT;

cviens @ betuggerConase B 9-157- [ Merary - AEsEE ~e-0-=0
v Oinnl

extserrnrteen

i o @ — Y = e smarnset s
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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 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 V. (Max.) and Vix (Min.).
7. Prohibition of access to reserved addresses

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

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

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



Notice

1.

10.

11.

12.

13.
14.

(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/.

© 2023 Renesas Electronics Corporation. All rights reserved.
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